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1 Introduction 
Ground Doctor Pty Ltd (Ground Doctor) was commissioned by Resource Strategies Pty Ltd to 
conduct a Stage 1 Contamination Assessment of land within parts of Lot 100, Lot 101 and Lot 102 
of Deposited Plan (DP) 1059150, Lake Cowal, New South Wales (NSW).   

The assessment was undertaken on behalf of Evolution Mining (Cowal) Pty Ltd (Evolution).  
Evolution is the owner and operator of the Cowal Gold Operations (CGO), located approximately 38 
kilometres (km) north east of West Wyalong in New South Wales (NSW).   

At the time of this assessment Evolution owned the parts of the assessment area within Lot 101 and 
Lot 102 DP 1059150.  Land within Lot 100 DP 1059150 was owned by the State of NSW.   

Evolution proposes to modify Development Consent DA 14/98 under section 75W of the NSW 
Environmental Planning and Assessment Act, 1979 to increase the CGO’s approved ore processing 
rate of 7.5 million tonnes per annum (Mtpa) to 9.8 Mtpa (herein referred to as the Modification).  

The main activities associated with development of the Modification would include (refer to Figure 1 
of Annexure A): 

 increasing the ore processing rate from 7.5 Mtpa to 9.8 Mtpa; 

 modification of the existing Tailings Storage Facilities (TSFs) to form one larger TSF, which 
would also accommodate mine waste rock (herein referred to as the Integrated Waste 
Landform or IWL); 

 relocation of water management infrastructure (i.e. the Up-Catchment Diversion System and 
approved location for contained water storage D10) and other ancillary infrastructure 
(e.g. internal roads and soil and ore stockpiles) elsewhere within Mining Lease (ML) 1535 
and within Mining Lease Application (MLA) 1; 

 installation of a secondary crushing circuit within the existing process plant area; 

 duplication of the existing water supply pipeline across Lake Cowal; 

 increased annual extraction of water from the CGO’s external water supply sources; 

 increased consumption of process reagents (including cyanide) and other process 
consumables; 

 an increase in the average and peak workforce employed at the CGO; 

 relocation of a travelling stock reserve (TSR) and Lake Cowal Road; and 

 provision of crushed rock material to local councils to assist with road base supplies. 

The assessed area boundary is shown in Figure 2 of Annexure A.   

At the time of the assessment, CGO operated on land to the south of the assessment area (within ML 
1535).  The Modification proposes to include a portion of the assessment area within a new mining 
lease (i.e. MLA 1).  Activities proposed by the Modification within the assessment area are 
summarised as follows.   

 Part of the assessment area is proposed to be used for stockpiling of stripped near surface soil 
from TSFs/IWL.  The stockpiled soil would be used in later mine rehabilitation works.  The 
approximate extent of the proposed stockpiling area relative to the assessment area boundary 
is shown in Figure 5 of Annexure A.   
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 Lake Cowal Road and the adjacent TSR would be re-aligned through the assessment area as 
shown in Figure 5 of Annexure A.  At the time of the assessment Lake Cowal Road and the 
TSR traversed the southern portion of the assessment area, parallel to the southern assessment 
area boundary.   

 Surface water management drains and/or bunds would be constructed within the assessment 
area as required.   

At the time of this assessment the assessment area was used for agriculture (specifically grazing of 
livestock).   

1.1 Assessment Objectives 

Clause 7 of the NSW State Environmental Planning Policy (SEPP) No. 55 stipulates that 
contamination and remediation need to be considered in determining a development application.  
Clause 7 of NSW SEPP No. 55 states: 

(1) A consent authority must not consent to the carrying out of any development on land unless: 

(a) it has considered whether the land is contaminated, and 

(b) if the land is contaminated, it is satisfied that the land is suitable in its contaminated state 
(or will be suitable, after remediation) for the purpose for which the development is proposed 
to be carried out, and 

(c) if the land requires remediation to be made suitable for the purpose for which the 
development is proposed to be carried out, it is satisfied that the land will be remediated 
before the land is used for that purpose. 

(2) Before determining an application for consent to carry out development that would involve a 
change of use on any of the land specified in subclause (4), the consent authority must consider 
a report specifying the findings of a preliminary investigation of the land concerned carried out 
in accordance with the contaminated land planning guidelines. 

(3) The applicant for development consent must carry out the investigation required by subclause 
(2) and must provide a report on it to the consent authority. The consent authority may require 
the applicant to carry out, and provide a report on, a detailed investigation (as referred to in the 
contaminated land planning guidelines) if it considers that the findings of the preliminary 
investigation warrant such an investigation. 

The objectives of the Stage 1 Contamination Assessment were to: 

 identify past and present land uses at the site and within adjoining land; 

 identify potential sources of land contamination associated with past or present use of the site 
and associated potential contaminants of concern;  

 assess the setting, and subsurface conditions at the site and the surrounding environment to 
identify potential human health and environmental receptors.   

 use the previously mentioned information to assess the suitability of the assessment area for 
the proposed development, or recommend remediation works where the proposed 
development poses an unacceptable risk to human health or the environment.    
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1.2 Scope of Work 

Ground Doctor completed the following work: 

 Inspected the assessment area to establish current site conditions, surrounding land uses and 
potential human and environmental receptors located at/near the site. 

 Reviewed several aerial photographs of the assessment area taken between 1958 and 2015.  

 Reviewed available Bland Shire Council records related to the assessment area.   

 Interviewed a relative of the assessment area’s former owner to obtain information related to 
previous use of the assessment area.   

 Conducted a search of historical land titles records for the assessment area.   

 Conducted a search of the NSW Environment Protection Authority (EPA) database for notices 
pertaining to the site under the Contaminated Land Management Act 1997. 

 Conducted a search of the NSW EPA public register of licences, applications and notices 
made under the Protection of the Environment Operations Act 1997. 

 Conducted a search of the NSW Department of Primary Industries Water (DPI Water) (now 
the NSW Department of Industry – Water [DI-Water]) registered groundwater works database 
to identify groundwater works located within 2km of the assessment area (DPI Water, 2017). 

 Conducted a search of the NSW SafeWork dangerous goods licensing database for records of 
dangerous goods storage at the site. 

 Reviewed available geology maps to assess subsurface conditions at the site. 

 Used all of the reviewed data to prepare a sampling and analytical plan for a preliminary 
surface soil assessment.   

 Collected surface soil samples at seven locations within the assessment area.  Collected a 
material sample at one location within the assessment area.   

 Analysed soil and material samples for potential contaminants of concern identified by the 
review of site history.   

 Developed a conceptual site model (CSM) using the site history, the site setting, preliminary 
soil data and the proposed future land use.  The CSM was used to assess the suitability of the 
assessment area for the proposed development.    

 Prepared this report outlining the methodology and results of the assessment and providing 
conclusions with respect to the project objectives.   

1.3 Limitations of this Report 

The findings of this report are based on the scope of work outlined in Section 1.2.  Ground Doctor 
performed the services in a manner consistent with the normal level of care and expertise exercised 
by members of the environmental consulting profession.  No warranties, express or implied are made. 
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The results of this assessment are based upon the information documented and presented in this 
report.  All conclusions and recommendations regarding the site are the professional opinions of 
Ground Doctor personnel involved with the project, subject to the qualifications made above.  While 
normal assessments of data reliability have been made, Ground Doctor assumes no responsibility or 
liability for errors in any data obtained from regulatory agencies, statements from sources outside of 
Ground Doctor, or developments resulting from situations outside the scope of this project. 

Ground Doctor collected preliminary soil and material samples at several locations within the 
assessment area to quantify potential areas of concern identified in the review of the site history.  The 
absence of the compounds of concern in soil samples cannot be interpreted as a guarantee that such 
materials, or other potentially toxic or hazardous compounds, do not exist at the site in soil, water or 
other media.   

Statements in this report regarding the suitability of the assessment area for future development relate 
to presence of land contamination only.  Statements are made based on the data collected at the time 
of the assessment and presented in this report.  Ground Doctor will not be liable to revise the report 
to account for any changes in site characteristics, regulatory requirements, guidelines or the 
availability of additional information, subsequent to the issue date of this report.  Changes to the 
subsurface conditions may occur subsequent to the investigations described herein, through natural 
processes or through the intentional or accidental addition of contaminants.  The conclusions and 
recommendations reached in this report are based on the information obtained at the time of the 
investigations.   

This report, including the data, findings and conclusions contained within it remains the intellectual 
property of Ground Doctor.  A licence to use the report for the specific purpose identified is granted 
to Resource Strategies Pty Ltd and Evolution subject to full payment of the agreed project fees.  
Ground Doctor Pty Ltd accepts no liability for use or interpretation by any person or body other than 
Resource Strategies Pty Ltd and Evolution.  This report should not be reproduced without prior 
approval by Resource Strategies Pty Ltd and Evolution.  The report should not be amended in any 
way without prior approval by Ground Doctor.  The report should not be relied upon by other parties, 
who should make their own enquires. 
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2 Site Description 

2.1 Assessment Area Details 

The assessment area occupied parts of Lot 100, Lot 101 and Lot 102 of DP 1059150.  The assessment 
area is shown in Figure 2 of Annexure A.   

Figure 2 of Annexure A shows the cadastral boundaries within the assessment area.  The assessment 
area is comprised primarily of part of Lot 102 DP 1059150.  A small triangular region in the eastern 
extent of the assessment area is within Lot 101 DP 1059150.  A long strip of land along the southern 
assessment area boundary (surrounding the existing Lake Cowal Road) is part of Lot 100 
DP 1059150.   

The assessment area was approximately 5.4 square kilometres.   

The NSW Spatial Information Exchange (NSW Government, 2017) indicates that the assessment 
area is within a much larger property with the address 419 Uncle Bill’s Road, Lake Cowal, NSW.  
The assessment area was within a former agricultural property named “Thornton”.   

The site was located within the Bland Shire Council local government area.  Bland Local 
Environment Plan (2011) indicated that the assessment area was zoned “RU1-Primary Production”.  
Zone RU1 allowed for a wide range of development with consent including mining, agriculture and 
residential use.   

Property details are summarised in Table 1. 

Table 1:  Summary of Site Details 

 Description 

Street Address: “Thornton”, Part of 419 Uncle Bill’s Road, Lake Cowal, NSW, 
2671 

Lot and DP Number: Part of: 
Lot 100 DP 1059150 
Lot 101 DP 1059150 
Lot 102 DP 1059150 

Local Government Area: Bland Shire Council 

Zoning RU1 – Primary Production 

Geographical Coordinates (MGA94 Zone 55): East 532500 North 6280010 (Approximate Site Centre) 

2.2 Site Layout and Features 

A site inspection was conducted by Mr James Morrow of Ground Doctor on 14 September 2017.   

At the time of the inspection the only identified cultural features within the assessment area were as 
follows.   

 A metal clad shed formerly used for grain storage. 

 A metal clad cylindrical grain silo. 

 A concrete slab that was the foundation of a former dwelling.  The dwelling was destroyed 
by a fire in the late 1980’s.  The dwelling footprint was relatively small (less than  
10 metres [m] x 10m in area).  Small pieces of fibro cladding were identified at the ground 
surface in the vicinity of the former dwelling.   
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 The remains of a blacksmiths forge.  The forge was approximately 2m long by 1m wide and 
was less than 1m tall.   

 A compacted gravel floor associated with a former machinery shed.  The machinery shed was 
destroyed by fire in the late 1980s.   

 Burnt wooden posts that were the remains of a hay shed that was destroyed by fire in the late 
1980s.   

 Paddock fencing and gates. 

 Former gold mine shafts that were fenced.   

 Lake Cowal Road traversed the southern portion of the assessment area.   

 Five farm dams were situated along drainages in various parts of the assessment area.   

Most of the cultural features were situated in the vicinity of the former “Thornton” homestead.  This 
area featured a dwelling, a grain silo, a grain shed, the remains of a blacksmiths forge, the remains 
of a hay shed, and the remains of a part sealed floor of a former machinery shed (refer to Figure 4 of 
Annexure A).   

The former gold mining shafts were situated in the northern portion of the assessment area.  Former 
mining operations were believed to target reef gold only and did not utilise extraction of gold by 
chemical leaching.   

With the exception of Lake Cowal Road and the adjacent TSR, the assessment area resembled an 
agricultural property used for livestock grazing.  The assessment area was divided into several 
paddocks lined with wire fencing.  Unsealed tracks were present along fence lines and between 
paddocks across the assessment area.   

The assessment area was predominantly grassed open space.  Native trees were scattered across the 
assessment area.  Stands of native trees were present along elevated parts of the north west portion 
of the assessment area.  The north east portion of the assessment area was predominantly covered by 
gilgai.   

The eastern and western portions of the site were mostly free of trees and appeared to have formerly 
been cropped.  Known cropping areas are shown in Figure 3 of Annexure A.   

Lake Cowal Road traversed the southern portion of the assessment area.  The road was unsealed and 
was topped with road base.  The road was surrounded by unlined drainages which directed water into 
the adjacent TSR.   

The TSR adjacent to Lake Cowal Road was predominantly grassed open space with scattered 
remnant native trees.   

Ground Doctor did not observe any obvious areas of stressed vegetation or bare patches that may be 
indicative of land contamination within the assessment area.   

Remains of a plough, a tractor tyre and a 200 litre (L) fuel drum were identified in open space to the 
south east of the former machinery shed.  The 200L drum contained water.   

The assessment area drained from west to east.  Five small dams were situated within the drainage 
pathways through the site, which were subtle within the landscape.   
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2.3 Adjoining Land-use 

At the time of the site inspection land use of the adjoining properties was as follows. 

 North – Agricultural properties used for grazing and cropping.   

 East – Agricultural properties used for grazing and cropping.  Lake Cowal was located 
approximately 2km to the east of the assessment area.   

 South – CGO mining lease area was situated immediately south of the assessment area.   

 West – The disused West Wyalong – Burcher Railway corridor was located along the western 
boundary of the assessment area.  Agricultural land that was used for cropping and grazing 
was located to the west of the railway corridor.   

2.4 Topography 

Topographic information published on the NSW Government Spatial Information Exchange (NSW 
Government, 2017) indicated that the assessment area elevation ranged from approximately 250m 
Australian Height Datum (AHD) in the north west corner to approximately 220m AHD in the eastern 
corner.   

The regional gradient was from west to east toward Lake Cowal at an average gradient of 
approximately 1 percent (%).  The landscape was best described as gently undulating in the western 
portion to flat in the eastern portion.  Drainages across the assessment area were not well defined.   

Lake Cowal was situated approximately 2km east of the site.  Lake Cowal is part of the Lachlan 
River catchment.   

2.5 Geology and Soils 

The “Wyalong Australian 1:100000 Geological Series Sheet 8330” (Geological Survey of 
NSW, 2000) indicates that the eastern portion of the assessment area is situated above tertiary aged 
colluvium described as “shallow slope colluvial plains and rises, some residual veneer; interfingers 
with inactive alluvial plains”.  The colluvium overlies the “Lake Cowal Volcanics” which are 
described as “intermediate to maffic volcanic intrusives”.   

The western portion of the site is situated on the “Girilambone Group”, which is described as 
“multiply deformed phyllite, metagreywacke, quartzose, sandstone, minor siltstone and chert” along 
elevated areas and covered by quaternary aged “colluvial sheetwash and scree slopes, minor aeolian 
climbing dunes” and quaternary alluvium fingers in lower lying areas.   

There was no obvious filling evident at the site during the site inspection.  The gently sloping 
topography of the assessment area did not lend itself to easy filling opportunities, such as steep 
gullies.   

2.6 Hydrogeology 

Ground Doctor reviewed registered groundwater works records for works located within 2km of the 
assessment area (Table 2).  Registered groundwater works were not identified within the assessment 
area.   

Fifteen registered groundwater works were identified within a 2km radius of the assessment area.   

The identified bores and a summary of groundwater works details are presented in Annexure E.   
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All of the identified groundwater works were recorded as being monitoring bores installed for the 
purpose of mining.  The licence status of two of the identified bores was “cancelled” indicating they 
were inactive.  It is assumed that all identified active monitoring bores within the search area are 
used by Evolution to monitor potential groundwater impacts associated with mining operations.   

The identified bores were situated in areas underlain by alluvium associated with Lake Cowal and 
Bland Creek.  Bore depths ranged from 9m to 90m below ground level.  Driller’s Logs indicate that 
groundwater was typically encountered in alluvium between 10m and 40m below ground level.  
Water bearing strata were described as silty clay, clay, gravel, sandy clay and gravelly clay.  Standing 
water levels ranged from 9m to 22m below ground level.  Recorded groundwater salinity ranged 
from 5000 micro Siemens per centimetre (µS/cm) to 36000 µS/cm indicating groundwater beneath 
the assessment area had limited potential for beneficial use.    

No registered potable or stock water supply bores were identified within 2km of the assessment area.    

Table 2: Summary of Registered Groundwater Works within 2km 

Bore ID Distance 
From 

Assessment 
Area (m) 

Direction Depth 
(m bgl) 

SWL 
(m bgl) 

Water Bearing 
Zone 

Registered Use 

GW700457 50m South East 23.2 9.67 Clayey Silt (10-23m) Monitoring - Mining 

GW700586 200m South 48 21.81 Clay (36-48m) Monitoring - Mining 

GW700594 200m South East 9 - - Monitoring - Mining 

GW700458 300m South East 23.2 11.26 Clayey Silt (10-23m) Monitoring - Mining 

GW703265 300m South 23.2 21.6 Silty Clay (21-23m) Monitoring - Mining 

GW703264 300m South 42.6 21.6 
Clay, Silty Clay, 

Sandy Clay  
(20-42m) 

Monitoring - Mining 

GW700587 1100m South East 90 14.4 Clay (24-36m) Monitoring - Mining 

GW700595 1200m East 84 10.47 Clay and Gravel  
(20-42m) Monitoring - Mining 

GW700456 1500m South 23.2 17.89 Silty Clay (20-22m) Monitoring - Mining 

GW703261 1700m South East 35 13.44 Gravel and Clay  
(14-30m) Monitoring - Mining 

GW703260 1700m South East 19 13.56 Clay (13-14m) Monitoring - Mining 

GW700455 1700m South 23.2 - - Monitoring - Mining 

GW700588 1900m South 70 14.35 Clay (18-30m) Test Bore - 
Cancelled 

GW700589 2000m South 73 17.86 Clay (24-36m) Test Bore - 
Cancelled 

GW700454 2000m South 23.2 20.76 Clayey Silt (20-23m) Monitoring - Mining 
bgl = below ground level 

2.7 Sensitive Environments 

The nearest sensitive environment to the assessment area was Lake Cowal, which was located 
approximately 2km to the east of the assessment area.   

The nearest residence was situated approximately 930m to the south west of the assessment area.   

No registered potable water supply bores were situated within 2km of the assessment area.   
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3 Site History and Relevant Information 

3.1 Lotsearch Property Information Search 

Ground Doctor engaged Lotsearch Pty Ltd (Lotsearch) to conduct a search of multiple sources of 
land and property information relevant to a Stage 1 Contamination Assessment.  The Lotsearch report 
is presented as Annexure E.   

The Lotsearch report is titled “Environmental Planning and Risk Report, Lot 102 DP 1059150, Lake 
Cowal, NSW 2671”.  The search area covered by the report includes the whole assessment area, 
despite the title inferring that searches covered Lot 102 DP 1059150 only.   

3.2 Interview with Mal Carnegie 

On 14 September 2017 Ground Doctor conducted an interview with Mr Mal Carnegie (Mal Carnegie 
pers. comm., 14 September 2017).  Mal Carnegie has lived in the vicinity of the assessment area for 
the duration of his life.  Mal is nephew of Colin Carnegie, who owned and ran “Thornton” from circa 
1979 to 2002.  Mal spent time within the assessment area when it operated as a pastoral property.   

Mal examined several historical aerial photographs of the assessment area (refer to Section 3.4).  Mal 
was able to identify the former buildings within the vicinity of the homestead based on the 1973 
aerial photograph.  Mal indicated buildings within the assessment area comprised: 

 a small dwelling that was clad in fibre cement sheeting; 

 a rectangular metal clad grain storage shed; 

 a metal clad cylindrical grain silo; 

 a rectangular metal clad machinery shed; and 

 a rectangular open sided hay shed.   

A blacksmiths forge had been located close to the former dwelling and had been used to shoe horses 
and to make and repair farm equipment.   

The former layout of the homestead precinct, as indicated by Mal Carnegie and shown in historical 
aerial photography, is shown in Figure 4 of Annexure A.   

Mal indicated that the dwelling was modest and relatively small.  The former concrete slab floor of 
the dwelling remained at the time of the site inspection.   

The grain shed and silo were used to store grain grown at the property.  Mal indicated that grain was 
typically fumigated prior to or during storage using commonly available pesticides.  Grain was 
fumigated whilst it was augered into the storage facilities.   

The machinery shed was used to store equipment and to serve as a workshop for farm machinery.  
Mal indicated that the machinery shed had a bitumen sealed floor.   

Mal indicated that there was no bulk fuel storage within the assessment area.  There was no bulk 
storage of agricultural chemicals.  Any chemical used was purchased within small retail sized 
containers.  There was no chemical treatment of livestock within the assessment area.  Livestock had 
been treated at another property to the south of the assessment area that was run by other members 
of the Carnegie family.   

Mal indicated that the dwelling, machinery shed and hay shed were destroyed by a fire which 
occurred in the late 1980s.  No-one had resided at the property since the fire.   
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Mal indicated that there were mine shafts in the northern portion of the assessment area (refer to 
Figure 3 of Annexure A).  Mal indicated that historical mining activity within the assessment area 
had targeted reef gold and was conducted at a small scale by individuals.  Mal indicated that mining 
activity within the assessment area did not involve chemical leaching of gold from ore.  The mining 
area was visited during the site inspection.  The entrances to the mine shafts were fenced.  Some old 
mining equipment was visible in the vicinity of the old mine shafts.  There were no obvious stockpiles 
of mining debris in the vicinity of the shafts.   

Mal indicated that the eastern portion of the assessment area had regularly been cropped.  The 
western portion of the assessment area had also been used for cropping.  The extents of cropping 
areas as indicated by Mal Carnegie are shown in Figure 3 of Annexure A.  Other areas of the 
assessment area were used solely for grazing livestock.   

Mal indicated that a narrow band of trees spanning the southern portion of the assessment area in 
several of the aerial photographs was the former mail delivery route.   

3.3 Land Title Records 

A search of land titles records was undertaken by Advanced Legal Searchers on behalf of Ground 
Doctor.  Results of the search are presented as Annexure D.   

Lot 101 of DP 1059150 was previously referred to as Portion 11 Parish of Corringle and later Lot 11 
DP 753083.   

Lot 102 DP 1059150 was previously referred to as Portion 12 Parish of Corringle and later Lot 12 
DP 753083.   

In 2004 Lot 11 and Lot 12 of DP 753083 were purchased by Barrick Australia Limited, presumably 
for the establishment of CGO.  Lake Cowal Road and the adjacent TSR previously traversed the 
CGO mining lease.  The establishment of CGO required Lake Cowal Road and the adjacent TSR to 
be rerouted through Lot 11 and Lot 12 DP 753083.  New cadastral boundaries were established in 
DP 1059150 as follows: 

 Lot 100 of DP 1053150 (representing the TSR adjacent to Lake Cowal Road) was established 
in 2004 through land that was formerly part of Lot 11 and Lot 12 of DP 753083.  Ownership 
of Lot 100 DP 1059150 was transferred to the State of NSW once created.   

 Areas of Lot 11 DP 753083 outside of the TSR and Lake Cowal Road were identified as 
Lot 101 DP 1059150. 

 Areas of Lot 12 DP 753083 outside of the TSR and Lake Cowal Road were identified as 
Lot 102 DP 1059150. 

The historical ownership of Lot 101 DP 1059150 is summarised in Table 3.  The historical ownership 
of Lot 102 DP 1059150 is summarised in Table 4.  Tables 3 and 4 also describe historical ownership 
relevant to Lot 100 of DP 1053150 (i.e. these tables present the history of Lot 100’s previous land 
titles). 
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Table 3: Summary of Land Ownership – Lot 101 DP 1059150 

Table 4: Summary of Land Ownership – Lot 102 DP 1059150 

The majority of the assessment area was situated within former Lot 12 DP 753083.  This part of the 
assessment area was crown land until 1934, when it was granted to Roy Hammond (a grazier).  Title 
information indicates that the land was occupied by Roy Hammond from 1910.  A title plan 
documents land occupation by Frank Harper Allen as early as 1886.  Land title was transferred to 
Herbert Carnegie in 1955 and remained in the Carnegie family until 2002.   

  

Period Site Owner / Lease Details 

Lot 101 DP 1059150 

2004 – to date Barrick Australia Limited 

Lot 11 DP 753083 

2003 – 2004 Barrick Australia Limited 
(previously known as Homestake Australia Limited) 

2002 – 2003 Homestake Australia Limited 

1990 – 2002 Nyelva Moya Carnegie, married woman 

Portion 11 Parish Corringle – Area 640 Acres - CTVol 9683 Fol 21 

1964 – 1990 Nyelva Moya Carnegie, married woman 

Portion 11 Parish Corringle – Area 640 Acres – CTVol 2743 Fol 116 

1955-1964 Enid Isobel Carnegie, spinster 

1922-1955 Roy Charles John Hammond, grazier 

1921-1922 Khmon Perry, grazier 

1917-1921 The Commercial Banking Company of Sydney Limited, grantee 

Portion 11 Parish Corringle – Area 640 Acres 

Prior – 1917 Crown Land 

(1886 – 1917) (Conditional Purchase 1886/2 Wyalong) 

Period Site Owner / Lease Details 

Lot 102 DP 1059150 

2004 – to date Barrick Australia Limited 

Lot 12 DP 753083 

2003 – 2004 Barrick Australia Limited 
(previously known as Homestake Australia Limited) 

2002 – 2003 Homestake Australia Limited 

1990 – 2002 Colin Carnegie, farmer and grazier 

Portion 12 Parish Corringle – Area 1552 Acres 1 Rood 29 Perches - CTVol 4615 Fol 233 

1979 – 1990 Colin Carnegie, farmer and grazier 

1955 – 1979 Herbert John Carnegie, grazier 

1934 – 1955 Roy Charles John Hammond, grantee 

Portion 12 Parish Corringle – Area 1552 Acres 1 Rood 29 Perches 

Prior – 1934 Crown Land 

(1928 – 1934) (Conditional Purchase 1928/41 Wyalong to Roy Charles John Hammond) 

(1910 – 1928) (Conditional Purchase 1910/45 Wyalong to Bank of New South Wales) 
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A small portion of the eastern corner of the assessment area was situated within former Lot 11 
DP 753083.  This part of the assessment area was crown land until 1917, when it was granted to The 
Commercial Banking Company of Sydney Limited.  A title plan documents land occupation by Frank 
Harper Allen as early as 1886.  Land title was transferred to Khmon Perry (a grazier) in 1921 and 
then to Roy Hammond (a grazier) in 1922.  Land title transferred to Enid Carnegie in 1955 and the 
land remained under ownership of the Carnegie family until 2002.   

The assessment area was purchased by Homestake Australia Limited in 2002.  Homestake was later 
acquired by Barrick Australia Limited in 2003 and the assessment area changed ownership to Barrick 
Australia Limited from 2004 to the time of reporting.  The assessment was acquired by Evolution in 
2015, at the same time as the adjacent mining operation was purchased.   

3.4 Aerial Photography Review 

In order to assess past land uses at the site and on adjoining properties, Ground Doctor reviewed 
aerial photographs taken in 1958, 1973, 1983, 1989, 1993, 1997, 2004, and 2015.  The photographs 
reviewed are presented in Annexure E.   

3.4.1 The Assessment Area 

The basic layout and use of the assessment area appears consistent in all of the aerial photographs, 
with the exception of the relocation of Lake Cowal Road and the adjacent TSR (Lot 100 DP 1059150) 
circa 2004.   

The 1958 aerial is a relatively poor quality image and it is not clear what buildings are present within 
the homestead precinct.  In the 1973 photograph several buildings are visible in the homestead 
precinct.  Based on information by Mal Carnegie (refer to Section 3.2) buildings in this area included 
a fibro clad dwelling, rectangular grain shed, a grain silo, a machinery shed and a hay shed.   

The homestead precinct remains similar in the 1983 aerial photograph.  In the 1989 aerial photograph 
the dwelling, machinery shed and hay shed are not visible.  Mal Carnegie (refer to Section 3.2) 
indicated that these building were destroyed by fire in the late 1980s.   

In the 1958, 1973 and 1983 aerial photographs there is a narrow line of trees running in a south south 
west to north north west direction in the area to the west of the Homestead.  The line of trees 
corresponds to an easement marked on a land title plan dating back to the late 1800s.  Mal Carnegie 
(refer to Section 3.2) indicated that this was a mail route.   

Ploughed soil indicative of cropping activity is evident in several of the aerial photographs.  The 
aerial photographs indicate land in the eastern portion of the assessment area was regularly cropped.  
The aerial photographs do not show any evidence of cropping in the western portion of the 
assessment area, however, Mal Carnegie indicated that cropping also occurred in this area.   

With the exception of minor changes to vegetation there are few if any significant changes to land 
use visible in the series of aerial photographs.  Lake Cowal Road and the adjacent TSR are first 
visible in the 2004 aerial photograph.  A large excavation believed to be a water storage dam is 
present on the southern side of Lake Cowal Road.  It is possible that the observed excavation was 
used to supply material to build part of Lake Cowal Road.   

With the exception of Lake Cowal Road, there is no visible evidence of significant earthworks or 
filling in any of the aerial photographs.  There is no evidence of livestock yards in any of the 
photographs.  Mal Carnegie indicated that all intensive livestock activity (such as yarding and 
chemical treatment) occurred on a property located further to the south that was also operated by the 
Carnegie family.   
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3.4.2 Adjacent Land Use 

Land adjacent to the assessment area appeared to have been used for agricultural purposes (mixed 
cropping and grazing of livestock) in all aerial photographs reviewed with the exception of the 
following.   

 A rail corridor was present along the western boundary of the assessment area in each aerial 
photograph.   

 In the 2004 aerial photograph development of the Cowal Gold Mine is apparent to the south 
of the assessment area, and a TSF is being constructed on land to the south of Lake Cowal 
Road.  In the 2015 aerial photograph, both the NTSF and STSF exist to the south of the 
assessment area.   

3.5 Council Document Review 

Ground Doctor submitted a Government Information Public Access request to Bland Shire Council 
to access available council records that may be relevant to the assessment area.  Ground Doctor 
visited the Bland Shire Council office at West Wyalong on 14 September 2017 to view the property 
files made available by Bland Shire Council.   

The search was conducted based on the address of the assessment area, namely 419 Uncle Bill’s 
Road, Lake Cowal, NSW.  This address covered a much greater extent than the assessment area and 
included areas now occupied by CGO.  The files reviewed related to development occurring outside 
of the assessment area and most were associated with development of the CGO.  The files viewed 
are summarised in Table 5.   

Table 5: Bland Council Files Reviewed 

Reference Description Relevance 
DA/2006/078 Development application for installation of 

septic system at “Hillgrove”.   
Not within assessment area. 
Not relevant.   

ACT/2006/013 Development application to subdivide Lot 7 
DP 753083. 

Not within assessment area. 
Not relevant.   

ACT/2008/018 Development application to install a temporary 
storage shed. 

Not within assessment area. 
Not relevant.   

ACT/2007/001 Development application to install a temporary 
office. 

Not within assessment area. 
Not relevant.   

DA/2005/091 Development application by Barrick Australia 
to relocate a temporary office.   

Not within assessment area. 
Not relevant.   

DA/2005/097 Development application by Barrick Australia 
for erection of a shed. 

Not within assessment area. 
Not relevant.   

ACT/2006/013 Development application to install a temporary 
office. 

Not within assessment area. 
Not relevant.   

DA/2006/013 Development application to relocate a 
temporary office.   

Not within assessment area. 
Not relevant.   

DA/1/04/6814 Development application for a new road to 
access Cowal Gold Mine.   

Not within assessment area. 
Not relevant.   

3.6 NSW EPA Notified Contaminated Sites 

Ground Doctor engaged Lotsearch Pty Ltd (2017) to conduct searches of the NSW EPA list of sites 
notified under section 60 of the Contaminated Land Management Act 1997, and other databases 
maintained by the NSW EPA identifying potentially contaminated land based on historical land use.  
The search was conducted on 25 August 2017.  Search results are presented in Annexure E.   

There were no notifications listed for the site or within a 500m buffer of the assessment area.   



Ground Doctor Pty Ltd 14 Stage 1 Contamination Assessment 
2017-GD012-RP1-FINAL CGO Processing Rate Modification 

 

3.7 NSW Protection of the Environment Operations Act Licenced Activities 

Ground Doctor engaged Lotsearch Pty Ltd (2017) to conduct a search of the NSW EPA register of 
licences made under the Protection of the Environment Operations Act 1997.  These searches were 
conducted on 25 August 2017.  Search results are presented in Annexure E.   

No licensed activities were identified within the assessment area.   

Five mining related licenses were identified for land outside of the assessment area on the southern 
side of Lake Cowal Road.  These licenses were held by Evolution.   

Two railway licenses applied to the railway corridor immediately west of the assessment area.   

3.8 NSW SafeWork Dangerous Good Records 

NSW SafeWork conducted a search of their database for records pertaining to the storage of 
dangerous goods within the assessment area.  The search application requested the search be 
undertaken referencing Lot 102 DP 1059150, the street address (419 Uncle Bills Road, Lake Cowal, 
NSW), and the original property name (“Thornton”).  NSW SafeWork did not find any records.   

Results of the search are presented as Annexure F.   

3.9 Section 149 Certificates 

Ground Doctor reviewed Section 149 Certificates for Lot 100, Lot 101 and Lot 102 of DP 1059150.  
The Section 149 Certificates are presented as Annexure G.   

The certificates indicate that as of 10 August 2017, with respect to meaning within the Contaminated 
Land Management Act 1997: 

 Bland Council had no record that the land is significantly contaminated; 

 Bland Council had no record that the land was subject to a management order; 

 Bland Council had no record that the land was subject to an approved voluntary management 
proposal; 

 Bland Council had no record that the land was subject to an ongoing maintenance order; and 

 Bland Council had no record that the land was subject of a site audit.   

3.10 Summary of Site History 

The site history has been summarised based on the collective information outlined above and is 
presented in Table 6.   
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Table 6: Summary of Site History 

Period Inferred Land Use / Relevant Information 
Prior to 2002 The assessment area was used for agricultural purposes since time of first permanent settlement.   

Land titles information indicates first documented land occupation from the 1880s.   
Agricultural use appears to have been limited to grazing of livestock and growing of annual cereal 
crops.   
Some small scale gold mining is known to have occurred in the northern portion of the 
assessment area but did not involve chemical processing of ore.   
Development within the assessment area has been largely limited to the area in close proximity to 
the former homestead of “Thornton”.  Development included a fibre cement sheeting clad 
dwelling, two grain storages, a machinery shed, a hay shed and a blacksmiths forge.   
Information provided by Mal Carnegie indicated that chemical treatment of livestock was never 
performed within the assessment area.  Grain storages were fumigated with commonly used 
pesticides.  There was no bulk agricultural chemical or fuel storage within the assessment area.   
Inspection of aerial photographs did not identify any evidence of significant filling within the 
assessment area.   
Mal Carnegie indicated that the former dwelling, machinery shed and hay shed were destroyed by 
fire in the late 1980s.    

2002 to 2017 The assessment area has been owned by the adjoining CGO.  During this period the assessment 
area appears to have been used for grazing of livestock.   
Lake Cowal Road and the adjacent TSR were relocated to the existing location circa 2004.   
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4 Potential Areas of Environmental Concern 
Ground Doctor assessed potential areas of environmental concern at the site based on the information 
presented in Sections 2 and 3.  Potential areas of environmental concern are discussed in Table 7. 

Table 7: Summary of Potential Areas of Environmental Concern 

Potential Area of 
Concern 

Summary of Issue Potential Contaminants of 
Concern / Hazards 

Asbestos Containing 
Material 

The former dwelling within the assessment area was clad 
in fibre cement sheeting.  The dwelling is believed to have 
been built in the mid 1900s and was destroyed by fire in 
the late 1980s.  During the site inspection fibre cement 
sheeting fragments were observed at the ground surface in 
the vicinity of the former dwelling.  Fibre cement sheeting 
used during this period typically contains asbestos.    

Asbestos 

Cropping Areas Parts of the assessment area were formerly cropped.  It is 
possible that pesticides, herbicides and fertilisers were 
used within the cropping areas.   

Organochlorine pesticides 
(OCPs), Organophosphate 
pesticides (OPPs), metals 

Grain Storages Grain storages were likely to have been treated with 
pesticides.     

OCPs, OPPs, metals 

Machinery Shed The machinery shed was used to maintain farm 
machinery.  There was potential for petroleum 
hydrocarbons to be lost to the ground surface in the 
vicinity of the machinery shed.   

Total recoverable 
hydrocarbons (TRH), 
benzene, toluene, 
ethylbenzene, xylene (BTEX) 
polycyclic aromatic 
compounds (PAHs), metals 

Blacksmiths Forge A small blacksmiths forge as located immediately north of 
the former dwelling.   

TRH, PAHs, metals 

With the exception of asbestos containing materials, the risk of significant land contamination due 
to the potentially contaminating activities identified in Table 7 was considered low due to the scale 
of operations within the assessment area.  For example, the blacksmiths forge would have been used 
on an as required basis for on-farm horse shoeing, mechanical repairs and tool making only, rather 
than for full time commercial operations.  Similarly, the machinery shed would have been used to 
store property specific machinery that would have undergone maintenance on a seasonal basis only.  
Grain storages were relatively small and used for storage of on-farm production on a seasonal basis 
only.  Quantities of pesticides used would also be small and number of applications limited as grain 
storage would have been temporary.  Cropping activity within the assessment area appears to have 
been conducted on a seasonal basis at a relatively small scale.   

A railway corridor was present along the western boundary of the assessment area.  The rail corridor 
was occupied by a single track.  There were no sidings present.  In this setting, potential issues of 
concern related to railway use of land would be limited to application of herbicides along the track.  
There was a buffer of approximately 15m between the track and the assessment area boundary.  In 
this setting, potential for impacts to have encroached onto the assessment area were considered low 
and did not warrant further assessment.   

Lake Cowal Road was constructed circa 2004.  Given the timing and nature of this work, it is likely 
that controlled fill was used to construct the road.  Any imported fill is most likely to have been 
sourced from a nearby borrow pit.  Land contamination risks associated with this activity were 
considered low and did not warrant further assessment.   
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5 Preliminary Sampling and Analytical Plan 
The Data Quality Objectives process was used to develop a preliminary sampling and analytical plan.   

5.1 Issues Identification 

5.1.1 Potential Areas of Environmental Concern 

A number of potentially contaminating activities were identified based on results of the desktop study 
of the site history.  These are summarised in Table 7.   

5.1.2 Site Conceptual Model 

Evolution proposes to use the assessment area for mining related activity.  In particular, for 
stockpiling stripped soil for use in future site rehabilitation works, and for the relocation of Lake 
Cowal Road.  Figure 5 of Annexure A shows the approximate footprint of these activities within the 
assessment area.   

All of the identified potential sources of contamination were situated or occurred above ground.  Near 
surface soil was most likely to have been impacted, if significant impacts had occurred.  Therefore, 
collection of near surface soil samples was considered appropriate for preliminary assessment 
purposes.   

The potential sources of contamination identified in the vicinity of the homestead were point sources.  
The potentially contaminating activity occurred around former buildings or structures.  Potential 
contamination associated with cropping (i.e. application of agricultural chemicals across a relatively 
large area of the assessment area) was a diffuse source.   

If contamination existed within the assessment area potential human health exposure pathways that 
would require consideration would include: 

 Direct contact with soil; and 

 Inhalation of dust.   

There were no dwellings or enclosed work areas within the assessment area, and these are not 
proposed as part of the Modification.  Vapour inhalation risks were not of concern.  However, 
analytical results for soil samples were compared to vapour intrusion related human health thresholds 
(refer to Section 5.5) for completeness.    

The proposed future use of the site is not considered more sensitive than the existing use.  With 
respect to potential human health risks the proposed future use would be best described as 
“commercial / industrial”.  Personnel would only be present within the assessment area during an 
average working day and no one would reside within the assessment area.   

With respect to potential environmental risks, the proposed future use would be considered 
moderately sensitive.  It is envisaged that the assessment area would continue to be used for 
agricultural purposes, ancillary mining activities (i.e. soil stockpiling) or as an environmental buffer 
around the CGO.  Soil stockpiled within the assessment area is to be reused in rehabilitation works 
so should be suitable for the establishment of native vegetation within rehabilitation areas.  The 
assessment area should be free of contaminants that could be spread into future rehabilitation areas.   

5.2 Identify the Decision 

The primary objective of this assessment was to assess the suitability of the assessment area for the 
proposed future use as required by NSW SEPP No. 55.   
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5.3 Identify Inputs to the Decision 

A desktop assessment of site history was used to identify past land uses that had potential to have 
resulted in land contamination.  The findings of the desktop assessment are summarised in Section 3.   

Preliminary soil samples were collected at selected locations to quantify potential land 
contamination.  The need for a more detailed Stage 2 assessment was to be evaluated based on the 
results of preliminary soil sampling and analysis.  If significant impacts were not observed in near 
surface soil close to the potential sources then it was unlikely that significant contamination existed 
within the assessment area.   

5.4 Define the Study Area Boundary 

The assessment area boundary is marked on Figure 2 of Annexure A.   

5.5 Decision Rule – How to Assess Risk 

Ground Doctor used field observations to identify potential aesthetic impacts or contaminants such 
as potential asbestos containing materials (PACMs), which are best identified visually.   

Soil analytical data was assessed against thresholds published in the National Environment Protect 
Council (NEPC) (1999) National Environment Protection (Assessment of Site Contamination) 
Measure (the NEPM) (revised April 2013).   

5.5.1 Petroleum Hydrocarbons 

Petroleum hydrocarbon concentrations in soil were compared to health screening levels (HSLs), 
ecological screening levels (ESLs) and management limits published in the NEPM (2013).  Ground 
Doctor adopted the most conservative (lowest) of the published HSLs, ESLs, and Management 
Limits as a preliminary screening threshold.  The adopted screening thresholds are summarised in 
Table 8.   

5.5.2 Health Investigation Levels 

Ground Doctor adopted Health Investigation Levels (HILs) outlined in the NEPM (2013) for 
assessment of non-petroleum hydrocarbon impacts in soil.  Ground Doctor adopted the most 
conservative (lowest) of the published HILs as a preliminary screening threshold.  The adopted 
screening thresholds are summarised in Table 8.   

Where no HIL was published for analytes of concern, Ground Doctor used detection of any such 
compound as preliminary screening criteria.   

5.5.3 Ecological Investigation Levels 

Ground Doctor adopted Ecological Investigation Levels (EILs) outlined in the NEPM (2013) for 
assessment of non-petroleum hydrocarbon impacts in soil.  Ground Doctor adopted the most 
conservative (lowest) of the published EILs as preliminary screening thresholds.  The adopted 
screening thresholds are summarised in Table 8.   

5.5.4 Summary of Screening Thresholds 

The adopted preliminary screening thresholds used to assess analytical data are summarised in 
Table 8.   
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Table 8:  Preliminary Screening Threshold for Soil Analytical Data 

Potential Contaminants / Analyte Ecological Threshold Health Based Threshold 

TRH   
TRH (C6-C10) 180 45 
TRH (>C10-C16)  120 110 
TRH (<C16-C34) 300 - 
TRH (C34-C40) 2800 - 
BTEX     
Benzene - 0.5 
Toluene - 160 
Ethylbenzene - 55 
Total Xylenes - 40 
PAHs     
Naphthalene 170 - 
Benzo(a)pyrene 0.7 - 
Benzo(a)pyrene TEQ - 3 
Total PAH's - 300 
Metals     
Arsenic 100 100 
Cadmium - 20 
Chromium 190* 100 
Copper 60* 6000 
Lead 1100* 300 
Mercury - 40 
Nickel 30* 400 
Zinc 70* 7400 
OCPs     
Hexachlorobenzene - 10 
Heptachlor - 6 
Aldrin - 6a 
gamma-chlordane - 50b 
alpha-chlordane - 50b 
Endosulfan I - 270d 
DDE - 240c 
Dieldrin - 6a 
Endrin - 10 
DDD - 240c 
Endosulfan II - 270d 
DDT 180 240c 
Methoxychlor - 300 
OPPs     
Chlorpyriphos - 160 

a Guideline applies to the sum of Aldrin and Dieldrin concentrations  
b Guideline applies to the sum of alpha and gamma chlordane concentrations  
c Guideline applies to the sum of DDE, DDD and DDT concentrations  
d Guideline applies to the sum of Endosulfan I and Endosulfan II concentrations 
* EIL is the most conservative "Added Contaminant Limit", not total concentration 

5.5.5 Soil Decision Rule 

The adopted assessment criteria were not intended to be a site suitability criteria.  The assessment 
criteria were intended to provide some preliminary limits which prompt further consideration of site 
specific conditions where exceeded.  
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5.6 Specify Limits on Decision Errors 

Ground Doctor collected and analysed a field duplicate sample for quality assurance and quality 
control (QAQC) purposes.  Ground Doctor adopted the following criteria with which to assess the 
results of duplicate sampling: 

 Calculated relative percentage difference (RPD) values should be less than 50% where the 
reported concentrations of analytes are greater than 10 times the estimated quantification limit 
(EQL); 

 Calculated RPD values should be less than 75% where the reported concentrations of analytes 
are greater than 5 times the EQL but less than 10 times the EQL; and 

 Calculated RPD values should be less than 100% where the reported concentrations of 
analytes are less than 5 times the EQL. 

5.7 Optimise the Design for Collecting Data 

5.7.1 Asbestos Containing Materials 

Small pieces of fibro were visible on the ground surface in the vicinity of the former dwelling.  A 
piece of fibro was collected from the ground surface in the footprint of the former dwelling.  The 
sample was labelled “PACM1”.   

The sample was analysed to see whether the fibro contained asbestos.   

5.7.2 Cropping Areas 

Soil samples “SS1”, “SS2” and “SS3” were collected from the upper 0.2m of soil within the identified 
cropping areas as marked in Figure 3 of Annexure A.  Near surface soil was considered appropriate 
as the samples were targeting application of agricultural chemicals at the surface.   

These samples were analysed for OCPs, OPPs and heavy metals.    

5.7.3 Grain Storages 

Soil samples “SS4” and “SS5” were collected from the upper 0.2m of soil immediately south of the 
grain storages.  Near surface soil was considered appropriate as fumigants were applied above 
ground.  Surface soil represented the area most likely to be impacted if contamination had occurred.   

These samples were analysed for OCPs, OPPs and heavy metals.   

5.7.4 Machinery Shed 

Soil sample “SS6” was collected from the upper 0.2m of soil in the footprint of the former machinery 
shed.  A near surface sample was considered appropriate for assessing potential surface spills or 
petroleum hydrocarbons at the ground surface.   

This sample was analysed for TRH, BTEX, PAHs and heavy metals.   

5.7.5 Blacksmith’s Forge 

Soil sample “SS7” was collected from the upper 0.2m of soil immediately adjacent to the former 
blacksmiths forge.  A near surface sample was considered appropriate as blacksmith related activity 
occurred above ground.   

This sample was analysed for TRH, BTEX, PAHs and heavy metals.   
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5.7.6 Quality Assurance and Quality Control 

A field duplicate sample “SS8” was collected at “SS1” to assess the repeatability of the adopted soil 
sampling and analytical procedures.   

5.7.7 Sample Sampling Methodology 

Soil samples were collected by hand from near surface soils.  A hand tool was used to break up near 
surface soil.  Care was used to ensure the sampled soil had not come into direct contact with the hand 
tool.   

The sampler wore clean disposable nitrile gloves at each sampling location.  Samples were placed 
directly into a new laboratory supplied 125 millilitre (mL) glass jar that was labelled with appropriate 
sample identification, the project identification and sampling date.   

Soil samples were placed on ice inside an esky immediately after collection.   

5.7.8 Soil Sample Analysis 

Sample analysis was sub-contracted to Envirolab Services (Sydney).  The soil samples were sent to 
Envirolab services (Sydney, NSW) by express overnight courier.  Envirolab Services had National 
Association of Testing Authorities accreditation for the proposed analysis and used analytical 
methods which comply with the NEPM (2013) guidelines. 
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6 Analytical Results 
Analytical results are presented and compared to the preliminary assessment thresholds in Table B1 
and Table B2 of Annexure B.   

The laboratory certificate of analysis is presented as Annexure C.   

6.1 Asbestos 

Asbestos was identified in sample “PACM1”, which was a piece of fibre cement sheeting found in 
the footprint of the former dwelling.  Envirolab reported that the sample contained chrysotile, amosite 
and crocidolite asbestos fibres.   

6.2 TRH, BTEX and PAHs 

Samples SS6 and SS7 were analysed for TRH, BTEX and PAHs.  The reported TRH, BTEX and 
PAHs concentrations were less than the laboratory EQLs and the adopted human health and 
ecological assessment thresholds.   

6.3 Pesticides 

Samples SS1 – SS5 were analysed for OCPs and OPPs.  The reported OCPs and OPPs concentrations 
were less than the laboratory EQLs and the adopted human health and ecological assessment 
thresholds. 

6.4 Metals 

Samples SS1 – SS7 were analysed for metals.  The reported metals concentrations in each sample 
were less than the adopted human health and ecological assessment thresholds with the exception of 
zinc in two samples (SS4 and SS7).   

The reported zinc concentrations in samples SS4 and SS7 were 200 milligrams per kilogram (mg/kg) 
and 100mg/kg respectively, which exceeded the preliminary ecological threshold for zinc of 70mg/kg 
but were less than the human health threshold.   

6.5 Discussion of Results 

Asbestos was detected in a sample of fibre cement sheeting collected from the ground surface in the 
footprint of the former dwelling.  The result indicates that the fibro cladding on the former dwelling 
contained asbestos and that other fragments of the fibro material would also contain asbestos.  There 
were many small pieces of broken fibre cement sheeting on the ground surface close to the former 
dwelling and many were less than 2 centimetres in size.  Based on the number and small size of the 
fragments observed it is possible that friable asbestos exists in near surface soil in the vicinity of the 
former dwelling.   

The presence of asbestos containing material does not affect the assessment area’s suitability for the 
proposed use.  Figure 5 of Annexure A shows the approximate footprint of development proposed 
within the assessment area.  A soil stockpile is to be established in the south east portion of the 
assessment area.  Lake Cowal Road is to be realigned along the western and northern areas of the 
assessment area.  Development is not proposed within the vicinity of the former homestead.  Asbestos 
impacted soil in the vicinity of the former dwelling is situated at least 150m from the proposed 
alignment of Lake Cowal Road and would not be disturbed during the proposed development.   









Ground Doctor Pty Ltd 26 Stage 1 Contamination Assessment 
2017-GD012-RP1-FINAL CGO Processing Rate Modification 

 

9 References 
 Geological Survey of NSW (2000), Wyalong Australian 1:100000 Geological Series Sheet 

8330, First Edition.   

 Lotsearch Pty Ltd (2017), Environmental Risk and Planning Report, Lot 102 DP 1059150, 
Lake Cowal, NSW, 25 August 2017.  Annexure E of this report. 

 NSW Government (2017), NSW Spatial Information Exchange Website. 
Website: http://www.six.nsw.gov.au.  
Accessed: 29 September 2017. 

 NSW Department of Primary Industries Water (2017), Groundwater Works Database 
Website. 
Website: http://allwaterdata.water.nsw.gov.au/water.stm.   
Accessed: 29 September 2017 

 



































Client Reference: Cowal Gold Mine PESA

102103%Surrogate p-Terphenyl-d14

<0.05<0.05mg/kgTotal +ve PAH's

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

<0.1<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1mg/kgDibenzo(a,h)anthracene

<0.1<0.1mg/kgIndeno(1,2,3-c,d)pyrene

<0.05<0.05mg/kgBenzo(a)pyrene

<0.2<0.2mg/kgBenzo(b,j+k)fluoranthene

<0.1<0.1mg/kgChrysene

<0.1<0.1mg/kgBenzo(a)anthracene

<0.1<0.1mg/kgPyrene

<0.1<0.1mg/kgFluoranthene

<0.1<0.1mg/kgAnthracene

<0.1<0.1mg/kgPhenanthrene

<0.1<0.1mg/kgFluorene

<0.1<0.1mg/kgAcenaphthene

<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1mg/kgNaphthalene

21/09/201721/09/2017-Date analysed

20/09/201720/09/2017-Date extracted

SoilSoilType of sample

14/09/201714/09/2017Date Sampled

0-0.20-0.2Depth

SS7SS6UNITSYour Reference

175915-7175915-6Our Reference

PAHs in Soil
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Client Reference: Cowal Gold Mine PESA

8585837983%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1<0.1<0.1<0.1<0.1mg/kgMethoxychlor

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDT

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan II

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDD

<0.1<0.1<0.1<0.1<0.1mg/kgEndrin

<0.1<0.1<0.1<0.1<0.1mg/kgDieldrin

<0.1<0.1<0.1<0.1<0.1mg/kgpp-DDE

<0.1<0.1<0.1<0.1<0.1mg/kgEndosulfan I

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1<0.1<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1<0.1<0.1<0.1mg/kgAldrin

<0.1<0.1<0.1<0.1<0.1mg/kgdelta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHeptachlor

<0.1<0.1<0.1<0.1<0.1mg/kgbeta-BHC

<0.1<0.1<0.1<0.1<0.1mg/kggamma-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgalpha-BHC

<0.1<0.1<0.1<0.1<0.1mg/kgHCB

20/09/201720/09/201720/09/201720/09/201720/09/2017-Date analysed

20/09/201720/09/201720/09/201720/09/201720/09/2017-Date extracted

SoilSoilSoilSoilSoilType of sample

14/09/201714/09/201714/09/201714/09/201714/09/2017Date Sampled

0-0.20-0.20-0.20-0.20-0.2Depth

SS5SS4SS3SS2SS1UNITSYour Reference

175915-5175915-4175915-3175915-2175915-1Our Reference

Organochlorine Pesticides in soil
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Client Reference: Cowal Gold Mine PESA

81%Surrogate TCMX

<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1mg/kgMethoxychlor

<0.1mg/kgEndosulfan Sulphate

<0.1mg/kgEndrin Aldehyde

<0.1mg/kgpp-DDT

<0.1mg/kgEndosulfan II

<0.1mg/kgpp-DDD

<0.1mg/kgEndrin

<0.1mg/kgDieldrin

<0.1mg/kgpp-DDE

<0.1mg/kgEndosulfan I

<0.1mg/kgalpha-chlordane

<0.1mg/kggamma-Chlordane

<0.1mg/kgHeptachlor Epoxide

<0.1mg/kgAldrin

<0.1mg/kgdelta-BHC

<0.1mg/kgHeptachlor

<0.1mg/kgbeta-BHC

<0.1mg/kggamma-BHC

<0.1mg/kgalpha-BHC

<0.1mg/kgHCB

20/09/2017-Date analysed

20/09/2017-Date extracted

SoilType of sample

14/09/2017Date Sampled

0-0.2Depth

SS8UNITSYour Reference

175915-8Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 175915

R00Revision No:
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Client Reference: Cowal Gold Mine PESA

81%Surrogate TCMX

<0.1mg/kgRonnel

<0.1mg/kgParathion

<0.1mg/kgMalathion

<0.1mg/kgFenitrothion

<0.1mg/kgEthion

<0.1mg/kgDimethoate

<0.1mg/kgDichlorvos

<0.1mg/kgDiazinon

<0.1mg/kgChlorpyriphos-methyl

<0.1mg/kgChlorpyriphos

<0.1mg/kgBromophos-ethyl

<0.1mg/kgAzinphos-methyl (Guthion)

20/09/2017-Date analysed

20/09/2017-Date extracted

SoilType of sample

14/09/2017Date Sampled

0-0.2Depth

SS8UNITSYour Reference

175915-8Our Reference

Organophosphorus Pesticides

8585837983%Surrogate TCMX

<0.1<0.1<0.1<0.1<0.1mg/kgRonnel

<0.1<0.1<0.1<0.1<0.1mg/kgParathion

<0.1<0.1<0.1<0.1<0.1mg/kgMalathion

<0.1<0.1<0.1<0.1<0.1mg/kgFenitrothion

<0.1<0.1<0.1<0.1<0.1mg/kgEthion

<0.1<0.1<0.1<0.1<0.1mg/kgDimethoate

<0.1<0.1<0.1<0.1<0.1mg/kgDichlorvos

<0.1<0.1<0.1<0.1<0.1mg/kgDiazinon

<0.1<0.1<0.1<0.1<0.1mg/kgChlorpyriphos-methyl

<0.1<0.1<0.1<0.1<0.1mg/kgChlorpyriphos

<0.1<0.1<0.1<0.1<0.1mg/kgBromophos-ethyl

<0.1<0.1<0.1<0.1<0.1mg/kgAzinphos-methyl (Guthion)

20/09/201720/09/201720/09/201720/09/201720/09/2017-Date analysed

20/09/201720/09/201720/09/201720/09/201720/09/2017-Date extracted

SoilSoilSoilSoilSoilType of sample

14/09/201714/09/201714/09/201714/09/201714/09/2017Date Sampled

0-0.20-0.20-0.20-0.20-0.2Depth

SS5SS4SS3SS2SS1UNITSYour Reference

175915-5175915-4175915-3175915-2175915-1Our Reference

Organophosphorus Pesticides

Envirolab Reference: 175915
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Client Reference: Cowal Gold Mine PESA

1510048mg/kgZinc

91112mg/kgNickel

<0.1<0.1<0.1mg/kgMercury

102520mg/kgLead

141010mg/kgCopper

232312mg/kgChromium

<0.4<0.4<0.4mg/kgCadmium

<42815mg/kgArsenic

21/09/201721/09/201721/09/2017-Date analysed

20/09/201720/09/201720/09/2017-Date prepared

SoilSoilSoilType of sample

14/09/201714/09/201714/09/2017Date Sampled

0-0.20-0.20-0.2Depth

SS8SS7SS6UNITSYour Reference

175915-8175915-7175915-6Our Reference

Acid Extractable metals in soil

51200181816mg/kgZinc

681099mg/kgNickel

<0.1<0.1<0.1<0.1<0.1mg/kgMercury

1411151110mg/kgLead

66111314mg/kgCopper

1719282424mg/kgChromium

<0.4<0.4<0.4<0.4<0.4mg/kgCadmium

30374<4<4mg/kgArsenic

21/09/201721/09/201721/09/201721/09/201721/09/2017-Date analysed

20/09/201720/09/201720/09/201720/09/201720/09/2017-Date prepared

SoilSoilSoilSoilSoilType of sample

14/09/201714/09/201714/09/201714/09/201714/09/2017Date Sampled

0-0.20-0.20-0.20-0.20-0.2Depth

SS5SS4SS3SS2SS1UNITSYour Reference

175915-5175915-4175915-3175915-2175915-1Our Reference

Acid Extractable metals in soil
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