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Abbreviations  

AFFF Screen – Aqueous film forming foam screen  

AHD – Australian Height Datum 

ANZG – Australia and New Zealand Governments  

ANZECC – Australian and New Zealand Environment and Conservation 

Council 

ASC NEPM – Assessment of site contamination (National Environmental 

Protection Measure)  

ARMCANZ – Agriculture and Resource Management Council of 

Australia and New Zealand 

BTEXN – Benzene, toluene, ethylbenzene, xylene, naphthalene 

COC – Chain of custody 

COPC – Contaminants of potential concern 

DP – Deposited Plan 

DPE – NSW Department of Planning and Environment 

DQI – Data quality indicators 

DQO – Data quality objective 

EIS – Environment Impact Statement  

EPA – NSW Environmental Protection Authority 

HEPA – Heads of EPAs Australia and New Zealand 

HIL – Health investigation level  

HM – Heavy metals 

HSL – Health screening level 

ISQG – Interim sediment quality guidelines 

MA – Martens and Associates Pty Ltd 

mBGL – Meters below ground level 
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NATA – National Association of Testing Authorities 

NEPC – National Environment Protection Council 

NSW – New South Wales 

OCP – Organochloride pesticides 

OEH – NSW Office of Environment and Heritage 

OPP – Organophosphate pesticides 

PFAS – Per and poly-fluoroalkyl substances 

QA – Quality assurance 

QC – Quality control  

RPD – Relative percentage difference – difference between two values 

divided by the average 

SAC – Site acceptance criteria 

SAQP – Sampling analytical and quality plan 

SEARs – Secretaries Environmental Assessment Requirements  

SOP – Standard operating procedure 

TRH – Total recoverable hydrocarbons 

UCL – Upper confidence limit 
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1 Overview 

1.1 Introduction  

This report, prepared by Martens and Associates (MA), documents the 

findings of a contamination assessment to satisfy the Secretaries 

Environmental Assessment Requirements (SEARs 1234, Attachment A) 

outlined by the NSW Department of Planning & Environment (DPE) for 

the proposed expansion of the current Terara Shoalhaven Sand 

extraction area at the western point of Pig Island, Terara, NSW (‘the 

site’).  

1.2 Objectives 

To address contamination related matters raised in the Secretary’s 

Environmental Assessment Requirements (SEARs) - Terara Shoalhaven 

Sand (SEAR 1234), dated 29 July 2018 and to ensure the following 

guidelines adhered to.  

o State Environmental Planning Policy No. 55 – Remediation of 

Land (SEPP 55),  

o Agricultural Land Classification (DPI), 

o Rural Land Capability Mapping (OEH), 

o Soil and Landscape Issues in Environmental Impact Assessment 

(NOW), 

o Australian  and  New  Zealand  Guidelines  for  the  Assessment  

and  Management  of Contaminated Sites (ANZECC), 

o   Guidelines for Consultants Reporting on Contaminated Sites 

(EPA), 

o   Agricultural Issues for Extractive Industry Development (DPI). 

1.3 Project Scope 

Scope of work included: 

o Site inspection and consultation with Terara Shoalhaven Sand to 

determine vibracore investigations locations based on the 

proposed dredging area.  

o Intrusive investigation (vibracore) and sampling program, 

targeting areas within the proposed dredging area extension.  
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o Laboratory analyses of selected samples for identified 

contaminants of potential concern (COPC) and assessment 

against site acceptance criteria (SAC). 

o Preparation of contamination report to support the EIS 

application in accordance with current guidelines. 

1.4 Reference Guidelines 

This assessment is prepared in general accordance with the following 

guidelines: 

o ANZG (2018) Australian and New Zealand Guidelines for Fresh 

and Marine Water Quality. 

o DEC (2017) Guidelines for the NSW Site Auditor Scheme – 3rd 

edition. 

o HEPA (2018) PFAS National Environmental Management Plan.  

o NEPC (2013) National Environmental Protection (Assessment of 

Site Contamination) Measure, referred to as the ASC NEPM 2013. 

o NSW EPA (2017) 3rd Ed. Contaminated Land Management: 

Guidelines for the NSW Site Auditor Scheme. 

o NSW EPA (2016) Designing Sampling Programs for Sites Potentially 

Contaminated by PFAS.  

o NSW EPA (1998) Managing Land Contamination: Planning 

Guidelines, SEPP 55 – Remediation of Land.  

o NSW EPA (2015) Guidelines on the Duty to Report Contamination 

under the Contaminated Land Management Act 1997.  

o NSW OEH (2011) Contaminated Sites: Guidelines for Consultants 

Reporting on Contaminated Sites. 
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2 Site Description 

2.1 Site Location and Existing Land Use 

Site information is summarised in Table 1.  

Table 1: Site background information.  

Item  Description / Detail 

Site address  Pig Island, Nowra, NSW 

Legal identifier  Lot 1-4 DP 1184790 

Approximate area Pig Island: 1.16 km2 (Six Maps, 2018) 

Sand extraction extension: 0.27 km2 (JPS, 2018)  

Local Government Area  Shoalhaven City Council (Council)  

Current zoning  The property is currently zoned RU1 – Primary Production 

Site description and 

proposed use  

The existing sand extraction area is located at the western point of 

Pig Island. The proposal includes the extension of the existing 

dredging footprint to the east (along the northern edge of Pig 

Island) to allow extraction of sand via dredging a maximum of 

100,000 tonnes of river sand in any year over a 30 year period. 

Surrounding land uses The northern bank of the Shoalhaven River is occupied by industrial 

properties including Shoalhaven Starches Pty Ltd, Argyle Meat and 

Venus Shell Systems with rural residential properties and agricultural 

land.   

The river bank to the south contains a mixture of residential 

properties, agricultural land and commercial properties including, 

Shoalhaven Caravan Village, Terara Shoalhaven Sand Pty Ltd and 

Terara Riverside Retreat.  

Topography The sand flats for the proposed dredging area are generally flat 

with site slopes < 2%. The site is located on sand flats in the tidal 

portion of Shoalhaven River at the western portion of Pig Island. The 

southeast portion of the proposed dredging area (closest to the 

western end of Pig Island) has an elevation of 0.19 mAHD, - 0.25 

mAHD in the northern, - 1.11 mAHD in the eastern and - 2.7 mAHD in 

the western portion.  

Expected geology The Wollongong 1:250,000 Geological Series Sheet S1 56.9 (1966) 

describes site geology as alluvium, gravel, swamp deposits and 

sand dunes.   

The NSW Environment and Heritage eSPADE website identifies the 

site as having Shoalhaven soil landscapes consisting of alluvium – 

gravel, sand, silt and clay derived mainly from sandstone and shale 

overlying buried estuarine sediments.   

Environmental receptors Shoalhaven River 

Sensitive receptors o Future site visitors and workers. 

o Residential/rural/commercial site occupants adjacent to 

Shoalhaven River. 

o Users of dredged sand material.  

o Recreational users.  

o Marine life within Shoalhaven River.  

 



 

 

 

Contamination Assessment: 

Proposed Expansion of Sand Dredging Operations 

Terara Shoalhaven Sands, Pig Island, Terara, NSW 

P1806743JR03V01- April 2019 

Page 10 

 

3 Sampling, Analytical and Quality Plan  

A SAQP has been developed to ensure that data collected as part of 

the contamination assessment is representative and provides a robust 

basis for site assessment decisions.  Preparation of the SAQP has been 

completed in general accordance with ASC NEPM (2013) 

methodology and includes:  

o Data quality objectives.  

o Sampling methodologies and procedures. 

o Field screening methods.  

o Sample handling, preservation and storage procedures.  

o Analytical QA/QC.  

3.1 Data Quality Objectives 

Data quality objectives (DQO) have been prepared as statements 

specifying qualitative and quantitative data required to support project 

decisions.  DQO have been prepared in general accordance with NSW 

EPA (2017) and ASC NEPM (2013) guidelines and are presented in Table 

2.  

Table 2: Data quality objectives for the assessment of soil investigations. 

Step 1 

Stating the 

Problem 

The proposed development will include the expansion of an existing sand 

dredging operation and may mobilise to the river or expose future sand 

users to COPC.   

Step 2 

Identifying the 

Decision(s) 

This contamination assessment is required to assess the suitability of the 

extracted sand material for use on residential properties or other high risk 

uses in terms of potential contamination of sands. 

To assess the suitability of the site for future use of site sands, decisions are to 

be made based on the following questions: 

o Is site sand quality suitable for residential properties and other high 

risk uses. 

o Fauna and flora species in Shoalhaven River.  

o Recreational uses of waterway.  

o Has previous or current site use impacted the quality of site sands 

posing a human health risk during intended future use. 

Step 3 

Identification 

of Inputs to the 

Decision 

The inputs to the contamination assessment of the site will include: 

o Soil sampling at nominated locations across the site. 

o Laboratory analytical results for relevant COPC. 

o Assessment of analytical results against interim sediment quality 

guidelines. 
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Step 4 

Study 

Boundary 

Definitions 

Study boundaries are as follows: 

o Lateral – Lateral boundary of the assessment is defined by the 

proposed dredging area in Attachment B.   

o Vertical – Vertical boundary is the maximum depth reached 

below ground level during vibracoring (3.7 mBGL).  

o Temporal – At this stage of investigation, only one round of 

sampling has been undertaken in the proposed dredging area. 

Step 5 

Development 

of Decision 

Rules 

The decision rule for the proposed sand dredging area is as follows: 

If the concentration of contaminants in the soil data exceeds the adopted 

assessment criteria (Table 3); an assessment of the need to further 

investigate in relation to the proposed sand use will be undertaken. 

Step 6 

Specification of 

Limits on 

Decision  Errors 

Guidance found in ASC NEPM (2013) Schedule B2 regarding 95% upper 

confidence limit (UCL) states that the 95% UCL of the arithmetic mean 

provides a 95% confidence level that the true population mean will be less 

than or equal to this value.  Therefore, a decision can be made based on a 

probability that 95% of the data collected will satisfy the site acceptance 

criteria.  A limit on decision error will be 5% that a conclusive statement may 

be incorrect.   

Step 7 

Optimisation of 

Sampling 

Design 

Proposed sampling locations shall provide even coverage across the 

proposed sand dredging area. 

3.2 Site Assessment Criteria  

The site assessment criteria (SAC) adopted for this contamination 

assessment have been derived from the following source: 

o NEPC (2013) National Environmental Protection (Assessment of 

Site Contamination) Measure. 

o ANZG  (2018) Australian and New Zealand Guidelines for Fresh 

and Marine Water Quality. 

Guideline values for individual contaminants analysed for this 

assessment are presented in laboratory tables in Attachment E. 

Table 3 summarises the applicability of the SAC adopted for this 

investigation.  
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Table 3: Summary of SAC. 

Media Adopted Guidelines Applicability 

Soil  ASC NEPM (2013) 

 

ANZG (2018) 

Australian and New 

Zealand Guidelines 

for Fresh and Marine 

Water Quality  

Health Investigation Levels (HILs) 

HIL A – residential land use with access to soil  

Health Screening Levels (HSLs) 

HSL A – Low density residential land use for coarse soils (ASC 

NEPM, 2013) has been adopted.   

Management Limits 

TRH management levels have been adopted based 

potential future residential land use of sand material. 

Interim sediment quality guidelines (ISQG) 

Recommended sediment quality guidelines using trigger 

values for ISQG low. 

PFAS 

Due to the preliminary nature of the investigation, PFAS will 

be assessed on a detect/non-detect basis. 

3.3 Data Quality Indicators  

In general accordance with NSW EPA (2017), the investigation data set 

has been compared with Data Quality Indicators (DQI) outlined in 

Table 4 to ensure that collected data meets the project needs and that 

DQOs have been meet.  

Table 4: Data Quality Indicators. 

Assessment Measure (DQI) Comment 

Precision – A measure of the variability (or 

reproducibility) of data. 

 

Precision is assessed by reviewing blind field 

duplicated sample set through the calculation of 

relative percent difference (RPD).  Data precision is 

deemed acceptable where concentrations are 

less than 10 x EQL, or RPDs are less than 50% (10-30 x 

EQL) or 30% (>30 x EQL).  Exceedance of this range 

is still considered acceptable where 

heterogeneous materials are sampled.   

Accuracy – A measure of the closeness of 

reported data to the “true value”. 

Data accuracy is assessed by: 

o Field spikes and blanks. 

o Laboratory control samples. 
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Assessment Measure (DQI) Comment 

Representativeness – The confidence that 

data are representative of each media 

present on the site. 

To ensure data representativeness the following 

field and laboratory procedures are followed: 

o Ensure that the design and 

implementation of the sampling program 

has been completed in accordance with 

MA standard operating procedures 

(SOP).  

o Blank samples shall be used during field 

sampling to ensure no cross 

contamination or laboratory artefacts. 

o Ensure that all laboratory hold times are 

met and that sample handling and 

transport is completed in accordance 

with MA SOP. 

Completeness – A measure of the amount 

of usable data from a data collection 

activity. 

To ensure data set completeness, the following is 

required:  

o Confirmation that all sampling 

methodology was completed in general 

accordance with MA SOP.  

o COC and receipt forms.  

o Results from all laboratory QA/QC 

samples (lab blanks, trip/spike, interlab 

and intralab duplicates).  

o NATA accreditation stamp on all 

laboratory reports.   

Comparability - The confidence that data 

may be considered to be equivalent for 

each sampling and analytical event. 

Data comparability is maintained by ensuring that:  

o All site sampling events are undertaken 

following methodologies outlined in MA 

SOP and published guidelines.   

o NATA accredited laboratory 

methodologies shall be followed on all 

laboratory testing. 

3.4 Investigation and Sampling Methodology and Quality Assurance / 

Quality Control 

Site investigation and soil sampling methodology (Table 5) was 

completed to meet the project DQOs. 

Table 5: Investigation and sampling methodology. 

Activity Detail / Comments 

Fieldworks An initial walkover inspection was undertaken 18 September 2018 with 

subsurface investigations completed on the same day, and involved the 

excavation of four vibracores down to a depth of 3.7 mBGL.  Attachment 

C shows vibracore testing locations.  

Soil and sediment 

sampling  

Contamination sampling was completed by the supervising MA 

environmental engineer using a nitrile glove covered hand or via direct 

sampling from the aluminium vibracore casing.  

Each sample was placed into a laboratory-supplied, 250 mL glass jar, 

labelled with a unique identification number and no headspace to limit 

volatile loss. A clean pair of disposable gloves were used when handling 

each sample. 
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Activity Detail / Comments 

QA / QC sampling QA samples were collected as follows:  

Two soil duplicate samples were collected for intra-laboratory analysis 

during investigations.  

One triplicate was collected for inter-laboratory analysis.  

One trip blank and one trip spike sample were used during sampling.   

Sample handling 

and transportation 

Sample collection, storage and transport were conducted according to 

MA SOP.  

Collected samples were placed immediately into an ice chilled cooler-

box.  

Samples were dispatched to NATA-accredited laboratories under chain of 

custody documentation within holding times. 

A review of QA/QC procedure has been completed and is presented 

in the data validation report (Attachment D).  The report concludes 

that data is suitable for the purposes of the assessment. 

3.5 Laboratory Analytical Suite 

Primary laboratory analysis was carried out by Envirolab Pty Ltd a NATA 

accredited laboratory.  Laboratory analysis is summarised in Table 6.   

Table 6: Summary of laboratory analyses. 

COPC 
Number of Samples 

Analysed 

Sample IDs 

BTEXN 6 samples 6743/VC301/0.1-0.4 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 

TRH 6 samples 6743/VC301/0.1-0.4 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 

PAH 6 samples 6743/VC301/0.1-0.4 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 

Heavy 

metals1 

12 samples  

2 duplicates 

1 triplicate 

6743/VC301/0.1-0.4 

6743/VC301/2.7-3.0 

6743/VC302A/0.0 - 0.5 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC302B/1.6 - 2.0 

6743/VC303/0.5 - 0.8 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304A/3.2 - 3.4 

6743/VC304B/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 

Duplicate 1 

Duplicate 2 

Triplicate 1 

OCP/OPP 12 samples  6743/VC301/0.1-0.4 

6743/VC301/2.7-3.0 

6743/VC302A/0.0 - 0.5 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC302B/1.6 - 2.0 

6743/VC303/0.5 - 0.8 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304A/3.2 - 3.4 

6743/VC304B/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 
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COPC 
Number of Samples 

Analysed 

Sample IDs 

AFFF screen 

(PFAS) 

6 samples 6743/VC301/0.1-0.4 

6743/VC302A/0.9 - 1.2 

6743/VC302B/0.0 - 0.3 

6743/VC303/0.9 - 1.3 

6743/VC304A/0.4 - 0.6 

6743/VC304B/3.0 - 3.2 

Notes: 

¹ Heavy metals – arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc. 
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4 Results 

4.1 Laboratory Analytical Results 

The following sections summarise the results of laboratory analysis for all 

samples.  Detailed tabulated results showing individual sample 

concentrations compared to adopted SAC are available in 

Attachment E.  Laboratory analytical documentation is available in 

Attachment F.  

4.1.1 Sample Analytical Results  

Sampling was undertaken for each vibracore casing collected on the 

site.  Results of the samples tested are presented in Table 7. 

Table 7: Summary of sediment laboratory results. 

Analyte Results Compared to SAC 

Heavy Metals ISQG - Low 

The ISQC - low for nickel (21 mg/kg) was exceeded at sample location 

6743/VC304A/3.2 - 3.4 (34 mg/kg). 

HILs 

All results below SAC. 

TRH/BTEXN ISQG - Low 

All results below SAC. 

HILs 

All results below SAC. 

HSLs 

All results below SAC. 

Management Limits 

All results below SAC. 

OCP/OPP  ISQG - Low 

All results below SAC. 

HILs 

All results below SAC. 

EIL 

All results below SAC. 

PAH ISQG - Low 

All results below SAC. 

HILs 

All results below SAC. 

HSLs 

All results below SAC. 

AFFF screen (PFAS) PFAS was less than the laboratory detection limits in all sediment samples 

tested.  
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4.1.2 95% Upper Confidence Limit Calculations 

A 95% UCL for nickel was calculated using the 11 discrete soil samples 

closest to the VC304A hotspot, which provided a value of 17 mg/kg, 

which is below the adopted ISQG for nickel (21mg/kg) and is not a 

threat to potential riverine health.  Refer to Attachment F for the 95% 

UCL spreadsheet.  

4.1.3 Quality Assurance and Quality Controls 

RPD control limits have not been exceeded in either duplicate or 

triplicate sample. Refer to Attachment D for the data validation report.  
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5 Discussion and conclusion  

Soil sample 6743/VC304A/3.2 - 3.4 (34 mg/kg) exceeded the adopted 

ISQG - Low for nickel (21 mg/kg).  95% UCL calculation for the data was 

17 mg/kg using the closest 11 discreet samples across the proposed 

sand dredging area. As this is below the adopted SAC (and also well 

below the HIL of 400 mg/kg), no further investigation is required with 

regards to nickel contamination.  

All contaminant concentrations are regarded to be less than the SAC. 

This included PFAS, which was identified flagged by Health NSW as a 

potential contaminant of concern, due to recent detection in the 

Shoalhaven River.   

The site contamination assessment completed provides sufficient 

information to satisfy NSW EPA that, as required by Clause 7 of SEPP 55: 

o 1 (a) – it has considered whether the land is contaminated – it is 

concluded that the dredged material will not have any impacts 

on environmental or human health.   

o 1(b) – if the land is contaminated, it 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, - the nature of the identified site contamination is such that 

no further remediation is required and the site is rendered fit for 

the intended use. 

All laboratory tested samples had analyte concentrations below SAC 

with the exception of one sample that exceeded the SAC for nickel; 

however, this is not considered a threat due to the results of the UCL 

calculation.  

In addressing the SEARs requirements regarding land contamination, 

MA considers that the site material is suitable for use on residential 

properties or other high risk uses, and no risk to human health or 

environment from the material was identified in the investigation.   
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6 Limitations Statement 

This contamination assessment was undertaken in line with current 

industry standards.   

It is important, however, to note that no land contamination study can 

be considered to be a complete and exhaustive characterisation of a 

site nor can it be guaranteed that any assessment shall identify and 

characterise all areas of potential contamination or all past potentially 

contaminating land-uses.  Therefore, this report should not be read as a 

guarantee that no contamination shall be found on the site.  Should 

material be exposed in future which appears to be contaminated or 

inconsistent with natural site soils, additional testing may be required to 

determine the implications for the site. 

Martens & Associates Pty Ltd has undertaken this assessment for the 

purposes of the current development proposal.  No reliance on this 

report should be made for any other investigation or proposal.  Martens 

& Associates Pty Ltd accepts no responsibility, and provides no 

guarantee regarding the characteristics of areas of the site not 

specifically studied in this investigation. 
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8 Attachment A – Secretaries Environmental Assessment 

Requirements and NSW Government Correspondence  

 

 

 

  



 

Level 11 Macquarie Tower, 10 Valentine Ave, Parramatta NSW 2150  |  Locked Bag 5123 Parramatta NSW 2124 
e: water.referrals@dpi.nsw.gov.au   |  www.water.nsw.gov.au/nrar 

 

 

 
 
 

 
 
 
 
 
Our ref V18/314#40 & OUT18/8776 
 

Rob Beckett 
Environmental Assessment Officer 
Resource Assessments 
GPO Box 39  
Sydney NSW 2001 
 
via email: rob.beckett@planning.nsw.gov.au  

 

 

Dear Mr Beckett, 
 
 

Re: Secretary’s Environmental Assessment Requiremen ts (SEARs ID No. 1234) – 
Project Extension to Terara Shoalhaven Sand Quarry,  Shoalhaven LGA. 

  
Thank you for your email of 28 May 2018 seeking the Natural Resources Access Regulator’s 
(NRAR) comments on the SEARs request for the above designated development proposal.  
NRAR has reviewed the supporting documentation accompanying the request for SEARs 
and provides the following comments below, and further detail in Attachment A.  
 
NRAR requires the following information to be included in the EIS: 
 
• An assessment of impacts to surface and groundwater sources including water use, 

water licensing arrangements, impacts on water users, waterfront land and aquifers, as 
well as compliance with relevant policies.  

 
• Detail of any groundwater dewatering which may be required during the construction 

phase of the project. This discussion should include: 

o information on the sites hydrogeology; 
o a description of the current groundwater situation, such as groundwater quality 

and groundwater level; 
o predicted groundwater take, inclusive of the calculations supporting this estimate; 

and 
o a discussion on impacts in line with the Aquifer Interference Policy (2012). 

 
 
Please contact Ryan Shepherd, Water Regulation Officer (Newcastle) on (02) 4904 2650 or 
ryan.shepherd@dpi.nsw.gov.au if you have further enquiries regarding this matter. 
 
Yours sincerely 
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Marcus Leslie 

A/Manager, Regional Water Regulation (East) 

Natural Resources Access Regulator  

Department of Industry – Lands and Water 
 
7/6/2018 
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ATTACHMENT A 
 

NRAR General Assessment Requirements for general pr ojects  
 

 
The following detailed assessment requirements are provided to assist in adequately 
addressing the assessment requirements for this proposal. 
 
For further information visit the Lands and Water website, www.water.nsw.gov.au 
 
Key Relevant Legislative Instruments 

This section provides a basic summary to aid proponents in the development of an 
Environmental Impact Statement (EIS), and should not be considered a complete list or 
comprehensive summary of relevant legislative instruments that may apply to the regulation of 
water resources for a project. 
 
The EIS should take into account the objects and regulatory requirements of the Water Act 
1912 (WA 1912) and Water Management Act 2000 (WM Act), and associated regulations and 
instruments, as applicable. 
 
Water Management Act 2000 (WM Act) 
Key points: 

• Volumetric licensing in areas covered by water sharing plans 
• Works within 40m of waterfront land 
• SSD & SSI projects are exempt from requiring water supply work approvals and 

controlled activity approvals as a result of the Environmental Planning & Assessment Act 
1979 (EP&A Act). 

• No exemptions for volumetric licensing apply as a result of the EP&A Act. 
• Basic landholder rights, including harvestable rights dams 
• Aquifer interference activity approval and flood management work approval provisions 

have not yet commenced and are regulated by the Water Act 1912 
• Maximum penalties of $ 2.2 million plus $ 264,000 for each day an offence continues 

apply under the WM Act 
• Flood management works 
 

Water Act 1912 (WA 1912) 
Key points: 

• Volumetric licensing in areas where no water sharing plan applies 
• Monitoring bores 
• Aquifer interference activities that are not regulated as a water supply work under the 

WM Act. 
• No exemptions apply to licences or permits under the WA 1912 as a result of the EP&A 

Act. 
• Regulation of water bore driller licensing. 

 
Water Management (General) Regulation 2011 
Key points: 

• Provides various exemptions for volumetric licensing and activity approvals 
• Provides further detail on requirements for dealings and applications. 

 
Access Licence Dealing Principles Order 2004 
 
Harvestable Rights Orders 
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Water Sharing Plans these are considered regulations under the WM Act 

It is important that the proponent understands and describes the ground and surface water 
sharing plans, water sources, and management zones that apply to the project. The relevant 
water sharing plans can be determined spatially at www.ourwater.nsw.gov.au. Multiple water 
sharing plans may apply and these must all be described. 

The Water Act 1912 applies to all water sources not yet covered by a commenced water sharing 
plan. 

 The EIS is required to: 

• Demonstrate how the proposal is consistent with the relevant rules of the Water Sharing 
Plan including rules for access licences, distance restrictions for water supply works and 
rules for the management of local impacts in respect of surface water and groundwater 
sources, ecosystem protection (including groundwater dependent ecosystems), water 
quality and surface-groundwater connectivity.   

• Provide a description of any site water use (amount of water to be taken from each water 
source) and management including all sediment dams, clear water diversion structures 
with detail on the location, design specifications and storage capacities for all the 
existing and proposed water management structures. 

• Provide an analysis of the proposed water supply arrangements against the rules for 
access licences and other applicable requirements of any relevant WSP, including: 

o Sufficient market depth to acquire the necessary entitlements for each water 
source. 

o Ability to carry out a “dealing” to transfer the water to relevant location under the 
rules of the WSP. 

o Daily and long-term access rules. 

o Account management and carryover provisions. 

• Provide a detailed and consolidated site water balance. 

• Further detail on licensing requirements is provided below. 

 
Relevant Policies and Guidelines 

The EIS should take into account the following policies (as applicable): 
• NSW Guidelines for Controlled Activities on Waterfront Land (NOW, 2012) 
• NSW Aquifer Interference Policy (NOW, 2012) 
• Risk Assessment Guidelines for Groundwater Dependent Ecosystems (NOW, 2012) 
• Australian Groundwater Modelling Guidelines (NWC, 2012) 
• NSW State Rivers and Estuary Policy (1993) 
• NSW Wetlands Policy (2010) 
• NSW State Groundwater Policy Framework Document (1997) 
• NSW State Groundwater Quality Protection Policy (1998) 
• NSW State Groundwater Dependent Ecosystems Policy (2002) 
• NSW Water Extraction Monitoring Policy (2007) 

 
DPI Water policies can be accessed at the following links: 
http://www.water.nsw.gov.au/Water-management/Law-and-policy/Key-policies/default.aspx 
http://www.water.nsw.gov.au/Water-licensing/Approvals/Controlled-activities/default.aspx 
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An assessment framework for the NSW Aquifer Interference Policy can be found online at: 
http://www.water.nsw.gov.au/Water-management/Law-and-policy/Key-policies/Aquifer-
interference. 

 
Licensing Considerations 

The EIS is required to provide: 
• Identification of water requirements for the life of the project in terms of both volume and 

timing (including predictions of potential ongoing groundwater take following the 
cessation of operations at the site – such as evaporative loss from open voids or 
inflows). 

• Details of the water supply source(s) for the proposal including any proposed surface 
water and groundwater extraction from each water source as defined in the relevant 
Water Sharing Plan/s and all water supply works to take water.  

• Explanation of how the required water entitlements will be obtained (i.e. through a new 
or existing licence/s, trading on the water market, controlled allocations etc.). 

• Information on the purpose, location, construction and expected annual extraction 
volumes including details on all existing and proposed water supply works which take 
surface water, (pumps, dams, diversions, etc).  

• Details on all bores and excavations for the purpose of investigation, extraction, 
dewatering, testing and monitoring. All predicted groundwater take must be accounted 
for through adequate licensing.  

• Details on existing dams/storages (including the date of construction, location, purpose, 
size and capacity) and any proposal to change the purpose of existing dams/storages 

• Details on the location, purpose, size and capacity of any new proposed dams/storages.  

• Applicability of any exemptions under the Water Management (General) Regulation 
2011 to the project. 

Water allocation account management rules, total daily extraction limits and rules governing 
environmental protection and access licence dealings also need to be considered. 
 
The Harvestable Right gives landholders the right to capture and use for any purpose 10 % of 
the average annual runoff from their property if in the Eastern or Central Divisions. The 
Harvestable Right has been defined in terms of an equivalent dam capacity called the Maximum 
Harvestable Right Dam Capacity (MHRDC).  The MHRDC is determined by the area of the 
property (in hectares) and a site-specific run-off factor.  The MHRDC includes the capacity of all 
existing dams on the property that do not have a current water licence.   Storages capturing up 
to the harvestable right capacity are not required to be licensed but any capacity of the total of 
all storages/dams on the property greater than the MHRDC may require a licence.   
 
For more information on Harvestable Right dams, including a calculator, visit: 
http://www.water.nsw.gov.au/Water-licensing/Basic-water-rights/Harvesting-runoff/Harvesting-
runoff 
 
Dam Safety 

Where new or modified dams are proposed, or where new development will occur below an 
existing dam, the NSW Dams Safety Committee should be consulted in relation to any safety 
issues that may arise. Conditions of approval may be recommended to ensure safety in relation 
to any new or existing dams. 
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See www.damsafety.nsw.gov.au for further information. 
 
 
Surface Water Assessment 

The predictive assessment of the impact of the proposed project on surface water sources 
should include the following: 

• Identification of all surface water features including watercourses, wetlands and 
floodplains transected by or adjacent to the proposed project. 

• Identification of all surface water sources as described by the relevant water sharing 
plan. 

• Detailed description of dependent ecosystems and existing surface water users within 
the area, including basic landholder rights to water and adjacent/downstream licensed 
water users. 

• Description of all works and surface infrastructure that will intercept, store, convey, or 
otherwise interact with surface water resources. 

• Assessment of predicted impacts on the following:  

o flow of surface water, sediment movement, channel stability, and hydraulic 
regime, 

o water quality, 

o flood regime,  

o dependent ecosystems, 

o existing surface water users, and 

o planned environmental water and water sharing arrangements prescribed in the 
relevant water sharing plans. 

Groundwater Assessment 

To ensure the sustainable and integrated management of groundwater sources, the EIS needs 
to include adequate details to assess the impact of the project on all groundwater sources.  

Where it is considered unlikely that groundwater will be intercepted or impacted (for example by 
infiltration), a brief site assessment and justification for the minimal impacts may be sufficient, 
accompanied by suitable contingency measures in place in the event that groundwater is 
intercepted, and appropriate measures to ensure that groundwater is not contaminated. 

Where groundwater is expected to be intercepted or impacted, the following requirements 
should be used to assist the groundwater assessment for the proposal. 

• The known or predicted highest groundwater table at the site.  

• Works likely to intercept, connect with or infiltrate the groundwater sources.  

• Any proposed groundwater extraction, including purpose, location and construction 
details of all proposed bores and expected annual extraction volumes. 

• Bore construction information is to be supplied to DPI Water by submitting a “Form A” 
template. DPI Water will supply “GW” registration numbers (and licence/approval 
numbers if required) which must be used as consistent and unique bore identifiers for all 
future reporting. 

• A description of the watertable and groundwater pressure configuration, flow directions 
and rates and physical and chemical characteristics of the groundwater source 
(including connectivity with other groundwater and surface water sources).  
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• Sufficient baseline monitoring for groundwater quantity and quality for all aquifers and 
GDEs to establish a baseline incorporating typical temporal and spatial variations. 

• The predicted impacts of any final landform on the groundwater regime.  

• The existing groundwater users within the area (including the environment), any 
potential impacts on these users and safeguard measures to mitigate impacts.  

• An assessment of groundwater quality, its beneficial use classification and prediction of 
any impacts on groundwater quality. 

• An assessment of the potential for groundwater contamination (considering both the 
impacts of the proposal on groundwater contamination and the impacts of contamination 
on the proposal).  

• Measures proposed to protect groundwater quality, both in the short and long term.  

• Measures for preventing groundwater pollution so that remediation is not required.  

• Protective measures for any groundwater dependent ecosystems (GDEs).  

• Proposed methods of the disposal of waste water and approval from the relevant 
authority.  

• The results of any models or predictive tools used.  

Where potential impact/s are identified the assessment will need to identify limits to the level of 
impact and contingency measures that would remediate, reduce or manage potential impacts to 
the existing groundwater resource and any dependent groundwater environment or water users, 
including information on: 

• Any proposed monitoring programs, including water levels and quality data.  

• Reporting procedures for any monitoring program including mechanism for transfer of 
information.  

• An assessment of any groundwater source/aquifer that may be sterilised from future use 
as a water supply as a consequence of the proposal.  

• Identification of any nominal thresholds as to the level of impact beyond which remedial 
measures or contingency plans would be initiated (this may entail water level triggers or 
a beneficial use category).  

• Description of the remedial measures or contingency plans proposed.  

• Any funding assurances covering the anticipated post development maintenance cost, 
for example on-going groundwater monitoring for the nominated period.  

 
Groundwater Dependent Ecosystems 

The EIS must consider the potential impacts on any Groundwater Dependent Ecosystems 
(GDEs) at the site and in the vicinity of the site and: 

• Identify any potential impacts on GDEs as a result of the proposal including:  

o the effect of the proposal on the recharge to groundwater systems; 
o the potential to adversely affect the water quality of the underlying groundwater 

system and adjoining groundwater systems in hydraulic connections; and 
o the effect on the function of GDEs (habitat, groundwater levels, connectivity). 

• Provide safeguard measures for any GDEs. 

Watercourses, Wetlands and Riparian Land 

The EIS should address the potential impacts of the project on all watercourses likely to be 
affected by the project, existing riparian vegetation and the rehabilitation of riparian land. It is 
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recommended the EIS provides details on all watercourses potentially affected by the proposal, 
including: 

• Scaled plans showing the location of: 
o wetlands/swamps, watercourses and top of bank; 
o riparian corridor widths to be established along the creeks;  
o existing riparian vegetation surrounding the watercourses (identify any areas to be 

protected and any riparian vegetation proposed to be removed); 
o the site boundary, the footprint of the proposal in relation to the watercourses and 

riparian areas; and 
o proposed location of any asset protection zones. 

• Photographs of the watercourses/wetlands and a map showing the point from which the 
photos were taken.  

• A detailed description of all potential impacts on the watercourses/riparian land.  

• A detailed description of all potential impacts on the wetlands, including potential 
impacts to the wetlands hydrologic regime; groundwater recharge; habitat and any 
species that depend on the wetlands.  

• A description of the design features and measures to be incorporated to mitigate 
potential impacts. 

• Geomorphic and hydrological assessment of water courses including details of stream 
order (Strahler System), river style and energy regimes both in channel and on adjacent 
floodplains. 

Landform rehabilitation 

Where significant modification to landform is proposed, the EIS must include: 
• Justification of the proposed final landform with regard to its impact on local and regional 

surface and groundwater systems; 
• A detailed description of how the site would be progressively rehabilitated and integrated 

into the surrounding landscape; 
• Outline of proposed construction and restoration of topography and surface drainage 

features if affected by the project; and 
• An outline of the measures to be put in place to ensure that sufficient resources are 

available to implement the proposed rehabilitation. 
 
Consultation and general enquiries  
General licensing enquiries can be made to Advisory Services: 
water.enquiries@dpi.nsw.gov.au, 1800 353 104. 
 
Assessment or state significant development enquiries, or requests for review or consultation 
should be directed to the Water Regulation Coordination Unit, water.referrals@dpi.nsw.gov.au. 
 
A consultation guideline and further information is available online at: 
www.water.nsw.gov.au/water-management/law-and-policy/planning-and-assessment 
 
 

End Attachment A 
 



NSW Department of Planning and Environment 
DIVISION of RESOURCES & GEOSCIENCE 

PO Box 344 Hunter Region Mail Centre NSW 2310 
Tel: 02 4931 6666  Fax: 02 4931 6726 

ABN 38 755 709 681 
 

 
 
 

7th June 2018 
 
 
Rob Beckett 
Environmental Assessment Officer – Resource Assessments 
Department of Planning & Environment 
GPO Box 39 
Sydney NSW 2001 
 
 
Emailed: Rob.Beckett@planning.nsw.gov.au  
 

Your Reference: EAR ID No.1234 
Our Reference: DOC18/368279  

 
Dear Mr Beckett, 
 

Re: Request for Secretary’s Environmental Assessment Requirements 
- Terara Shoalhaven Sand Quarry - EAR ID No.1234 

 
 
Thank you for the opportunity to provide advice on the subject proposal. This is a response from 

NSW Department of Planning & Environment – Division of Resources & Geoscience, 
Geological Survey of New South Wales (GSNSW). 
 

The building and construction industries in NSW require the ongoing replacement of supplies 
as current sources are exhausted. The continued sustainable development of existing and 
new quarries will facilitate the ongoing supply of construction materials to support affordable 
housing and infrastructure development for the growth of NSW. The resource in the subject 
area represents a regionally important source of coarse sand for the Shoalhaven region. 
 

It is in the best interests of both the proponent and the community to fully assess the 
resources which are to be extracted. This means that a thorough geological assessment 
should be undertaken to determine the nature, quality and extent of the resource. Failure to 
undertake such an assessment could lead to operational problems and possibly even failure 
of the proposal. 
 
Construction sand is not a prescribed mineral under the Mining Act 1992. Therefore, the Division 
has no statutory role in authorising or regulating the extraction of this commodity, apart from its 

role under the Work Health and Safety Act 2011 and associated regulations and the Work 
Health and Safety (Mine and Petroleum Sites) Act 2013 and associated regulations, for 

ensuring the safe operation of mines and quarries. However, the Division is the principal 
government authority responsible for assessing the State's resources of construction 
materials and for advising State and local government on their planning and management. 

mailto:Rob.Beckett@planning.nsw.gov.au
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All environmental reports (EIS or similar) accompanying Development Applications for extractive 
industry lodged under the Environmental Planning & Assessment Act 1979 should include a 
resource assessment (as detailed in Attachment A) which: 
 

• Documents the size and quality of the resource and demonstrates that both have 
been adequately assessed; and 

 

• Documents the methods used to assess the resource and its suitability for the 
intended applications. 

 
The above information should be summarised in the EIS, with full documentation 
appended. If deemed commercial-in-confidence, the resource assessment summary included in 
the EIS should commit to providing DRG with full resource assessment documentation 
separately. Applications to modify, expand, extend or intensify an existing consent that has 
already been adequately reported using the above protocol in publicly available documents, may 
restrict detailed documentation to the additional resources to be used, if accompanied by a 
summary of past resource assessments and of past production.  
 
DRG collects data on the quantity of construction materials produced annually throughout the 
State. Forms are sent to all operating quarries at the end of each financial year for this purpose. 
The statistical data collected is of great value to Government and industry in planning and 
resource management, particularly as a basis for analysing trends in production and for 
estimating future demand for particular commodities or in particular regions. Production data may 
be published in aggregated form, however production data for individual operations is kept strictly 
confidential. 
 
In order to assist in the collection of construction material production data, the proponent 
should be required to provide annual production data for the subject site to the NSW  
Division of Resources and Geoscience as a condition of any new or amended 
development consent.  
 

DRG request to be consulted in relation to the proposed location of any biodiversity offset 
areas (both on and off site) or any supplementary biodiversity measures to ensure there are 
no consequent reduction in access to prospective land for mineral exploration, or potential for 
sterilisation of mineral or extractive resources. 
 

Queries regarding the above information, and future requests for advice in relation to this 
matter, should be directed to the Division of Resources & Geoscience - Land Use team at 
landuse.minerals@industry.nsw.gov.au. 
 
Yours sincerely 

 

 
 
Cressida Gilmore 
Manager - Land Use 
 
 
Encl. Attachments “A” 

mailto:landuse.minerals@industry.nsw.gov.au
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ATTACHMENT A 
 

NSW Department of Planning & Environment  

RESOURCES & GEOSCIENCE DIVISION 

 

ENVIRONMENTAL and WORK HEALTH & SAFETY  

ASSESSMENT REQUIREMENTS FOR  

CONSTRUCTION MATERIAL QUARRY PROPOSALS   

 

It is in the best interests of both the proponent and the community to fully assess the 
resources which are to be extracted. This means that a thorough geological assessment 
should be undertaken to determine the nature, quality and extent of the resource. Failure to 
undertake such an assessment could lead to operational problems and possibly even failure 
of the proposal. 

The following issues need to be addressed when preparing an environmental assessment (EA) or 
environmental impact statement (EIS) for a proposed construction materials (extractive materials) 
quarry: 

 

Resource Assessment 

 

1. A summary of the regional and local geology including information on the 
stratigraphic unit or units within which the resource is located. 

 

2. The amount of material to be extracted and the method or methods used to 
determine the size of the resource (e.g. drilling, trenching, geophysical methods). 
Plans and cross-sections summarising this data, at a standard scale, showing 
location of drillholes and/or trenches, and the area proposed for extraction, should 
be included in the EA or EIS. Relevant supporting documentation such as drill logs 
should be included or appended. Major resource proposals should be subject to 
extensive drilling programs to identify the nature and extent of the resource. 

 

3. Characteristics of the material or materials to be produced:  

a) For structural clay/shale extraction proposals, ceramic properties such as 
plasticity, drying characteristics (e.g. dry green strength, linear drying 
shrinkage), and firing characteristics (e.g. shrinkage, water absorption, fired 
colour) should be described. 

b) For sand extraction proposals, properties such as composition, grainsize, 
grading, clay content and contaminants should be indicated. The inclusion of 
indicative grading curves for all anticipated products as well as the overall 
deposit is recommended. 

c) For hard rock aggregate proposals, information should be provided on 
properties such as grainsize and mineralogy, nature and extent of weathering or 
alteration, and amount and type of deleterious minerals, if any.  

d) For other proposals, properties relevant to the range of intended uses for the 
particular material should be indicated. 
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Details of tests carried out to determine the characteristics of the material should be 
included or appended. Such tests should be undertaken by NATA registered testing 
laboratories. 

 

4. An assessment of the quality of the material and its suitability for the anticipated 
range of applications should be given. 

 

5. The amount of material anticipated to be produced annually should be indicated. If 
the proposal includes a staged extraction sequence, details of the staging sequence 
needs to be provided. The intended life of the operation should be indicated.  

 

6. If the proposal is an extension to an existing operation, details of history and past 
production should be provided.  

 

7. An assessment of alternative sources to the proposal and the availability of these 
sources. The impact of not proceeding with the proposal should be addressed. 

 

8. Justification for the proposal in terms of the local and, if appropriate, the regional 
context.  

 

9. Information on the location and size of markets to be supplied from the site. 

 

10. Route(s) used to transport quarry products to market. 

 

11. Disposal of waste products and the location and size of stockpiles. 

 

12. Assessment of noise, vibration, dust and visual impacts, and proposed measures to 
minimise these impacts. 

 

13. Proposed rehabilitation procedures during, and after completion of, extraction 
operations, and proposed final use of site. 

 

14. Assessment of the ecological sustainability of the proposal. 

 
 

Health and Safety Issues 

In relation to the health and safety of mining and quarrying operations, the following must be 
addressed: 

 

1. All mining operations are to comply with the following legislation: 
  a. Work Health and Safety Act 2011 
  b. Work Health and Safety Regulation 2017 
  c. Work Health and Safety (Mine and Petroleum Sites) Act 2013 
  d. Work Health and Safety (Mine and Petroleum Sites) Regulation 2014 
  e. Explosives Act 2003 
  f.  Explosives Regulation 2013. 
 
2. The mine holder must appoint a mine operator and notify the Department in writing 

as required by clause 7 of the Work Health and Safety (Mines and Petroleum Sites) 
Regulation 2014 before commencing any mining operations. 
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3. Other duties and notification and reporting requirements exist under the WHS laws 
and duty holders must ensure they understand and comply with these requirements. 

 
 

Mineral Ownership 

The Mining Act 1992 applies to those commodities prescribed by the regulations of the Act 
(Schedule 2, Mining Regulation 2016). Most construction materials are not prescribed 
minerals under the Mining Act 1992. In general terms, this means these materials are owned 
by the Crown where they occur on Crown land and by the landowner in the case of freehold 
land. A Mining Title is not required for their extraction although a Crown Lands licence is 
required where they occur on Crown land.  

 

Construction materials such as sand (other than marine aggregate), loam, river gravel, and 
coarse aggregate materials such as basalt, sandstone, and granite are not prescribed 
minerals under the Mining Act 1992. Therefore, the Division of Resources & Geoscience has 
no statutory responsibility for authorising or regulating the extraction of these commodities, 
apart from its role under the WHS laws with respect to the safe operation of mines and 
quarries. However, the Division is the principal government authority responsible for 
assessing the State's resources of construction materials and for advising State and local 
government on their planning and management. 

 

Some commodities, notably structural clay (ie clay for brick, tile and pipe manufacture), 
dimension stone (except for sandstone), quartzite, kaolin, limestone and marine aggregate 
are prescribed minerals under the Mining Act 1992. Minerals which are prescribed as 
minerals under the terms of the Mining Act may, in some cases belong either to the Crown or 
to an individual, depending on a number of factors including the date on which the mineral 
was proclaimed and the date of alienation of the land.  

 

The proponent needs to determine whether the material is privately owned or Crown mineral 
(publicly owned). If it is privately owned, then either a mining lease or mining (mineral owner) 
lease would be required. If it is a Crown mineral, an application for a mining lease will have to 
be lodged. 

 
If you are unsure whether a mining title is required for your proposal you should contact NSW 
Department of Planning & Environment, Resources & Geoscience Division.  
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Dear Mr Beckett 

RE: Project Extension, Terara Shoalhaven Sand Quarry, Terara (EAR ID No. 1234) 

Thank you for the opportunity to provide input into local Environmental Assessment Requirements (EARs) 

for the proposed project extension to Terara Shoalhaven Sand Quarry. The proposal has been identified as 

designated development under Schedule 3 of the Environmental Planning & Assessment Regulation 2000, 

due to the proposed extraction area disturbing more than 2 hectares of land within a “natural waterbody” 

(the Shoalhaven River).  

Suggested assessment requirements for biodiversity, Aboriginal cultural heritage, flooding and water quality 

are provided at Attachment A, and a summary of key issues is provided below.  

Biodiversity  

No native vegetation clearing is proposed as the proposed extractive industry is located within the riverine 

environment. Notwithstanding the project’s location, impacts upon threatened species and ecological 

communities listed under the Biodiversity Conservation Act 2016 (BC Act) must be addressed. Impacts 

resulting from any land side works above mean water high mark on the Shoalhaven River, such as storage, 

stockpiling and the like, must also be assessed.  

Threatened shorebirds are known to be present within the vicinity, such as Ospreys which are known for 

nesting, feeding and fishing within this part of the Shoalhaven River. Other threatened shorebirds have 

been recorded in this part of the river. If the threatened species assessment concludes that the proposed 

development is “likely to significantly threatened species” under Section 7.3 of the BC Act, then a 

Biodiversity Development Assessment Report (BDAR) is required.  

Additional prescribed impacts upon biodiversity under Clause 6.1 of the Biodiversity Conservation 

Regulation 2017 (BC Regs) must also be considered. These particularly include matters such as “impacts 

of development on water quality, water bodies and hydrological processes that sustain threatened species 

and threatened ecological processes”. Such impacts “may”, but are not “required”, to be taken into account 

when determining any biodiversity offset requirements for the proposal.  

Aboriginal cultural heritage 

The Shoalhaven River is part of a highly significant Aboriginal cultural landscape. While there are no 

recorded Aboriginal objects within the study area, there are recorded sites nearby. The absence of 

Date: 
Your reference: 

 15 June 2018 
EAR ID No. 1234 

Our reference: 
Contact: 

 DOC18/393587 
Calvin Houlison 
4224 4179 

   

Rob Beckett 
Environmental Assessment Officer 
Department of Planning & Environment 
GPO Box 39 
SYDNEY NSW 2001 
E-mail: rob.beckett@planning.nsw.gov.au  
 
 
 
 
 

mailto:rob.beckett@planning.nsw.gov.au
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recorded sites in the immediate vicinity of the Terara Shoalhaven Sands facility may be because the area 

has not been archaeologically surveyed, rather than due to an actual absence of Aboriginal heritage sites.  

Given this broader cultural landscape, and the nature of the proposed development, we have the following 

recommendations in relation to Aboriginal cultural heritage: 

• The works on shore must be assessed to determine whether harm to Aboriginal objects is likely to 

occur through the proposed increase in the volume of sand processing. 

• The effect of the increased dredging area on the shoreline must be monitored. If erosion of the 

shore is accentuated by the increased dredging area, the potential of that erosion to impact 

Aboriginal objects must be assessed. 

Floodplain Risk Management  

The flood assessment component of the EIS should consider the potential for flood impacts across the 

Lower Shoalhaven River floodplain. We understand that Shoalhaven City Council is in the process of 

undertaking an updated floodplain risk management study of the whole Lower Shoalhaven River and 

floodplains to contemporary standards. We therefore suggest that the proponent consult with Council in this 

regard to achieve consistency with the flood modelling and analysis required for the EIS.  

Water Quality 

The proposal has the potential to impact on estuary health including estuarine vegetation and water quality. 

Therefore, water quality assessment requirements to characterise potential impacts and relevant avoidance 

and mitigation provisions have been provided at Attachment A. In addition, the EIS must also demonstrate 

and document how the proposed development is consistent with the requirements of the SEPP (Coastal 

Management) 2018 and the objectives of the ‘Coastal environment area’ under the Coastal Management 

Act 2016, within which the subject site is mapped.  

Please do not hesitate to contact Calvin Houlison, Senior Conservation Planning Officer on 4224 4179 or e-

mail calvin.houlison@environment.nsw.gov.au should you require any further information. 

Yours sincerely 

 
 
 
CHRIS PAGE 

Senior Team Leader, Planning (Illawarra)  

South East Region 

Regional Operations Division       
 
Attachment A: OEH Suggested EARs for Proposed Project Extension, Terara Shoalhaven Sand Quarry 
Attachment B: OEH Guidance Material 

pp   

mailto:calvin.houlison@environment.nsw.gov.au
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ATTACHMENT A: OEH SUGGESTED ENVIRONMENTAL ASSESSMENT REQUIREMENTS  

FOR PROPOSED PROJECT EXTENSION, TERARA SHOALHAVEN SAND QUARRY  
 

1. Biodiversity 

Biodiversity Assessment Methodology for the Biodiversity Offsets Scheme (BOS) 

The EIS should include an assessment of the following: 

 

a. The EIS must assess the impact of the proposed development on biodiversity values to determine if 

the proposed development is “likely to significantly affect threatened species” for the purposes of 

Section 7.2 of the Biodiversity Conservation Act 2016 (BC Act), as follows: 

 

a. The EIS must demonstrate and document how the proposed development exceeds, or does 

not exceed, the biodiversity offsets scheme threshold as set out in Section 7.4 of the BC Act 

2016 and Clause 7.1 of the Biodiversity Conservation Regulation 2017 (BC Regulation) by 

determining whether the proposed development involves: 

 

i. The clearing of native vegetation exceeds the thresholds listed under Clause 

7.23 of the BC Regulation, or 

 

ii. The clearing of native vegetation, or other action, on land included on the 

Biodiversity Values Map published under Clause 7.23 of the BC Regulation (this 

map includes areas of outstanding biodiversity value, as declared under Section 3.1 

of the BC Act).  

 

b. If the proposal does not trigger any of the criteria in (a) above, then the EIS must determine 

whether the proposed development is likely to have a significant impact based on ‘the test for 

determining whether proposed development likely to significant affect threatened species or 

ecological communities’ in Section 7.3 of the BC Act.  

 

c. Where there is reasonable doubt regarding potential impacts, or where information is not 

available, then a significant impact upon biodiversity should be considered likely when 

applying the test in Section 7.3 of the BC Act. Where it is concluded that there is no significant 

impact, the EIS must justify how the conclusion has been reached. 

 

d. If the development exceeds the thresholds in (a) or (b), then the EIS must be accompanied by 

a biodiversity development assessment report (BDAR) prepared in accordance with Part 6 of 

the BC Act. That is, the Biodiversity Assessment Methodology applies.  

Required Information  

Where development is considered “likely to significantly impact on threatened species” and a Biodiversity 

Development Assessment Report is required, the following requirements apply:   
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• Biodiversity impacts related to the proposal are to be assessed in accordance with the Biodiversity 

Assessment Method and documented in a Biodiversity Development Assessment Report (BDAR). The 

BDAR must include information in the form detailed in the Biodiversity Conservation Act 2016 (s6.12), 

Biodiversity Conservation Regulation 2017 (s6.8) and Biodiversity Assessment Method. 

• The BDAR must document the application of the avoid, minimise and offset hierarchy including 

assessing all direct, indirect and prescribed impacts in accordance with the Biodiversity Assessment 

Method. 

• The BDAR must include details of the measures proposed to address the offset obligation as follows: 

 

o The total number and classes of biodiversity credits required to be retired for the proposal. 

o The number and classes of like-for-like biodiversity credits proposed to be retired.  

o The number and classes of biodiversity credits proposed to be retired in accordance with the 

variation rules. 

o Any proposal to fund a biodiversity conservation action. 

o Any proposal to make a payment to the Biodiversity Conservation Fund. 

 

• If seeking approval to use the variation rules, the BDAR must contain details of the reasonable steps 

that have been taken to obtain requisite like-for-like biodiversity credits. 

The BDAR must be prepared by a person accredited to apply the Biodiversity Assessment Method under 

s6.10 of the Biodiversity Conservation Act 2016. 

Where a BDAR is not required and a threatened species assessment is prepared to support a conclusion of 

“no significant impact”, the EIS must include a field survey of the site, conducted and documented in 

accordance with the relevant guidelines including the Threatened Species Survey and Assessment 

Guidelines: Field Survey Methods for Fauna – Amphibians (DECCW, 2009), Threatened Biodiversity 

Survey and Assessment: Guidelines for Developments and Activities - Working Draft (DEC, 2004) and 

Guidelines for Threatened Species Assessment (Dept Planning, July 2005).  The approach should also 

reference the field survey methods and assessment information on the OEH website including the Bionet 

Atlas, Threatened Species Profile and Bionet Vegetation Classification (see Attachment 2). 

Project specific requirements 

• The proposal must address additional prescribed impacts under Clause 6.1 of the BC Regs. Notably, 

Clasue 6.1(1)(d) states that “impacts of development on water quality, water bodies and hydrological 

processes that sustain threatened species and threatened ecological processes” must be assessed 

under the biodiversity offsets scheme. Such impacts “may”, but are not “required”, to be taken into 

account when determining any biodiversity offset requirements for the proposal. 

 
 

http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-biodiversity-actions-170496.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-reasonable-steps-170498.pdf
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2. Aboriginal Cultural Heritage 
 
Required Information 

• The EIS must identify and describe the Aboriginal cultural heritage values that exist across the whole 

area that will be affected by the proposal. This may include the need for surface survey and test 

excavation. The identification of cultural heritage values must be conducted in accordance with the 

Code of Practice for Archaeological Investigations of Aboriginal Objects in NSW (OEH 2010), and be 

guided by the Guide to investigating, assessing and reporting on Aboriginal Cultural Heritage in NSW 

(DECCW, 2011) and consultation with OEH regional branch officers.  

• If you do not know whether a proposal may harm Aboriginal objects or declared Aboriginal places, it 

may be appropriate to apply the due diligence procedure as prescribed under the Due Diligence Code 

of Practice for the Protection of Aboriginal Objects in NSW (OEH 2011).  The due diligence must 

indicate whether further assessment under an Aboriginal Cultural Heritage Report (ACHAR) is 

required. An assessment under the Due Diligence process is not an ACHAR.  

• If Aboriginal cultural heritage values or potential values are likely to be harmed by the proposed works, 

these are to be assessed and documented in an Aboriginal Cultural Heritage Assessment Report 

(ACHAR). An assessment under the Due Diligence process is not an Aboriginal Cultural Heritage 

Assessment Report. The ACHAR must demonstrate attempts to avoid impact upon cultural heritage 

values and identify any conservation outcomes. Where impacts are unavoidable, the ACHAR must 

outline measures proposed to mitigate impacts. Any objects recorded as part of the assessment must 

be documented and notified to OEH.  

• Consultation with Aboriginal people must be undertaken and documented in accordance with the 

Aboriginal cultural heritage consultation requirements for proponents 2010 (DECCW) where an 

ACHAR is required. The significance of cultural heritage values for Aboriginal people who have a 

cultural association with the land must be documented in the ACHAR.  

• Where harm to an Aboriginal object or declared Aboriginal place cannot be avoided, an Aboriginal 

Heritage Impact Permit (AHIP) will be required from OEH under the National Parks and Wildlife Act 

1974. You must apply to OEH for an AHIP prior to commencing works that will directly or indirectly 

harm an Aboriginal object or a declared Aboriginal place.  

• If Aboriginal objects are found at any stage of the life of the development and an AHIP has not been 

issued for harm to those objects, then work must stop and OEH must be contacted by calling 131 555. 

An AHIP application will be required where harm to Aboriginal objects cannot be avoided.  

• In the event that Aboriginal burials or skeletal material is found during works all work must stop and 

NSW Police must be contacted. OEH must also be contacted by calling 131 555.  
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3. Floodplain Risk Management  

Required Information 

• The EIS must map the following features relevant to flooding as described in the Floodplain 

Development Manual 2005 (NSW Government 2005) including: 

o Flood prone land (ie land susceptible to the probable maximum flood event). 

o Flood planning area, the area below the flood planning level.   

o Hydraulic categorisation (floodway and flood storage areas). 

o Flood hazard. 

• The EIS must describe flood assessment and modelling undertaken in determining the design flood 

levels for events, including a minimum of the 10% Annual Exceedance Probability (AEP), 1% AEP 

flood levels and the probable maximum flood, or an equivalent extreme event. 

• The EIS must model the effect of the proposal (including fill) on the current flood behaviour for a range 

of design events as identified above, and the 0.5% AEP and 0.2% AEP year flood events as proxies for 

assessing sensitivity to an increase in rainfall intensity of flood producing rainfall events due to climate 

change. 

• All site drainage, stormwater quality devices and erosion / sedimentation control measures should be 

identified in the EIS and the onsite treatment of stormwater and effluent runoff and predicted 

stormwater discharge quality from the proposal should be detailed. 

• Modelling in the EIS must consider and document:  

o Existing council flood studies in the area and examine consistency to the flood behaviour 

documented in these studies. 

o The impact on existing flood behaviour for a full range of flood events including up to the 

probable maximum flood (PMF), or an equivalent extreme flood. 

o Impacts of the proposal on flood behaviour resulting in detrimental changes in potential flood 

affection of other developments or land. This may include redirection of flow, flow velocities, 

flood levels, hazard categories and hydraulic categories. 

o Impacts of earthworks and stockpiles within the flood prone land up to the PMF level. The 

assessment should be based on understanding of cumulative flood impacts of construction 

and operational phases. 

o Relevant provisions of the NSW Floodplain Development Manual 2005. 

• The EIS must assess the impacts on the proposal on flood behaviour, including: 

o Whether there will be detrimental increases in the potential flood affectation of other 

properties, assets and infrastructure. 

o Consistency with Council floodplain risk management plans. 

o Consistency with any Rural Floodplain Management Plans. 

o Compatibility with the flood hazard of the land. 

o Compatibility with the hydraulic functions of flow conveyance in floodways and storage in 

flood storage areas of the land. 
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o Whether there will be adverse effect to beneficial inundation of the floodplain environment, 

on, adjacent to or downstream of the site. 

o Whether there will be a direct or indirect increase in erosion, siltation, destruction of riparian 

vegetation or a reduction in the stability of river banks or watercourses. 

o Appropriate mitigation measures to offset potential flood risk arising from the proposal. Any 

proposed mitigation work should be modelled and assessed on the overall catchment basis 

in order to ensure it fits its purpose and meets the criteria of the Council where it is located, 

and to ensure it has no adverse impact to surrounding areas. 

o Any impacts the proposal may have upon existing community emergency management 

arrangements for flooding. These matters are to be discussed with the NSW SES and 

Council. 

o Whether the proposal incorporates specific measures to manage risk to life from flood. 

These matters are to be discussed with the NSW SES and Council.  

o Emergency management, evacuation and access, and contingency measures for the 

proposal during both construction and operational phases considering the full range of flood 

risk (based upon the probable maximum flood or an equivalent extreme flood event). These 

matters are to be discussed with and have the support of Council and the NSW SES. 

o Any impacts the proposal may have on the social and economic costs to the community as a 

consequence of flooding. 
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4. Water Quality 

Required information  

• The EIS must map features relevant to water, including: 

o Rivers, streams, estuaries (as described in s4.2 of the Biodiversity Assessment Method). 

o Wetlands (as described in s4.2 of the Biodiversity Assessment Method). 

o Groundwater. 

o Groundwater dependent ecosystems. 

• The EIS must describe background conditions for any water resource likely to be affected by the 

proposal, including: 

o Existing surface and groundwater. 

o Hydrology 

o Water Quality Objectives (as endorsed by the NSW Government) including groundwater as 

appropriate that represent the community’s uses and values for the receiving waters. 

o Indicators and trigger values/criteria for the identified environmental values in accordance 

with the ANZECC (2000) Guidelines for Fresh and Marine Water Quality and / or local 

objectives, criteria or targets endorsed by the NSW Government  

o Risk-based Framework for Considering Waterway Health Outcomes in Strategic Land-use 

Planning Decisions (OEH/EPA, 2017). 

• The EIS must assess the impacts of the proposal on water quality, including: 

o The nature and degree of impact on receiving waters for both surface and groundwater, 

demonstrating how the proposal protects the Water Quality Objectives where they are 

currently being achieved, and contributes towards achievement of the Water Quality 

Objectives over time where they are currently not being achieved. This should include an 

assessment of the mitigating effects of proposed stormwater and wastewater management 

during and after construction. 

o Identification of proposed monitoring of water quality. 

o Consistency with any relevant certified Coastal Management Program (or Coastal Zone 

Management Plan). 

• The EIS must assess the impact of the proposal on hydrology, including: 

o Water balance including quantity, quality and source. 

o Effects upon rivers, wetlands, estuaries, marine waters and floodplain areas. 

o Effects upon water-dependent fauna and flora including groundwater dependent 

ecosystems. 

o Impacts to natural processes and functions within rivers, wetlands, estuaries and floodplains 

that affect river system and landscape health such as nutrient flow, aquatic connectivity and 

access to habitat for spawning and refuge (e.g. river benches). 

o Changes to environmental water availability, both regulated / licensed and unregulated / 

rules-based sources of such water. 
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ATTACHMENT B: OEH GUIDANCE MATERIAL 

 
 

Title Web address 

Relevant Legislation 

Biodiversity Conservation Act 2016 https://www.legislation.nsw.gov.au/#/view/act/2016/63/full 

Coastal Management Act 2016 https://www.legislation.nsw.gov.au/#/view/act/2016/20/full 

Commonwealth Environment Protection 
and Biodiversity Conservation Act 1999 

http://www.austlii.edu.au/au/legis/cth/consol_act/epabca1999588/   

Environmental Planning and Assessment 
Act 1979 

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+203+1
979+cd+0+N  

Fisheries Management Act 1994 http://www.legislation.nsw.gov.au/maintop/view/inforce/act+38+19
94+cd+0+N  

Marine Parks Act 1997 http://www.legislation.nsw.gov.au/maintop/view/inforce/act+64+19
97+cd+0+N  

National Parks and Wildlife Act 1974 http://www.legislation.nsw.gov.au/maintop/view/inforce/act+80+19
74+cd+0+N  

Protection of the Environment Operations 
Act 1997 

http://www.legislation.nsw.gov.au/maintop/view/inforce/act+156+1
997+cd+0+N  

Water Management Act 2000 http://www.legislation.nsw.gov.au/maintop/view/inforce/act+92+20
00+cd+0+N  

Wilderness Act 1987 http://www.legislation.nsw.gov.au/viewtop/inforce/act+196+1987+
FIRST+0+N 

Aboriginal Cultural Heritage 

Aboriginal Cultural Heritage Consultation 
Requirements for Proponents 2010 
(DECCW, 2010)  

http://www.environment.nsw.gov.au/resources/cultureheritage/co
mmconsultation/09781ACHconsultreq.pdf 

Code of Practice for the Archaeological 
Investigation of Aboriginal Objects in New 
South Wales (DECCW, 2010) 

http://www.environment.nsw.gov.au/resources/cultureheritage/10
783FinalArchCoP.pdf 

Guide to investigating, assessing and 
reporting on Aboriginal cultural heritage in 
NSW (OEH 2011) 

http://www.environment.nsw.gov.au/resources/cultureheritage/20
110263ACHguide.pdf 

Aboriginal Site Recording Form http://www.environment.nsw.gov.au/resources/parks/SiteCardMai
nV1_1.pdf 

Aboriginal Site Impact Recording Form http://www.environment.nsw.gov.au/resources/cultureheritage/12
0558asirf.pdf 

Aboriginal Heritage Information 
Management System (AHIMS) Registrar 

http://www.environment.nsw.gov.au/contact/AHIMSRegistrar.htm 

Care Agreement Application form http://www.environment.nsw.gov.au/resources/cultureheritage/20
110914TransferObject.pdf 

Due Diligence Code of Practice for the 
Protection of Aboriginal Objects in NSW 
(OEH 2011) 

 

http://www.environment.nsw.gov.au/resources/cultureheritage/dd
cop/10798ddcop.pdf  

Biodiversity 

https://www.legislation.nsw.gov.au/#/view/act/2016/63/full
https://www.legislation.nsw.gov.au/#/view/act/2016/20/full
http://www.austlii.edu.au/au/legis/cth/consol_act/epabca1999588/
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+203+1979+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+203+1979+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+38+1994+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+38+1994+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+64+1997+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+64+1997+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+80+1974+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+80+1974+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+156+1997+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+156+1997+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+92+2000+cd+0+N
http://www.legislation.nsw.gov.au/maintop/view/inforce/act+92+2000+cd+0+N
http://www.legislation.nsw.gov.au/viewtop/inforce/act+196+1987+FIRST+0+N
http://www.legislation.nsw.gov.au/viewtop/inforce/act+196+1987+FIRST+0+N
http://www.environment.nsw.gov.au/resources/cultureheritage/commconsultation/09781ACHconsultreq.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/commconsultation/09781ACHconsultreq.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/10783FinalArchCoP.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/10783FinalArchCoP.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/20110263ACHguide.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/20110263ACHguide.pdf
http://www.environment.nsw.gov.au/resources/parks/SiteCardMainV1_1.pdf
http://www.environment.nsw.gov.au/resources/parks/SiteCardMainV1_1.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/120558asirf.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/120558asirf.pdf
http://www.environment.nsw.gov.au/contact/AHIMSRegistrar.htm
http://www.environment.nsw.gov.au/resources/cultureheritage/20110914TransferObject.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/20110914TransferObject.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/ddcop/10798ddcop.pdf
http://www.environment.nsw.gov.au/resources/cultureheritage/ddcop/10798ddcop.pdf
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Title Web address 

Biodiversity Values Map https://www.lmbc.nsw.gov.au/Maps/index.html?viewer=BVMap 

Biodiversity Assessment Method (OEH, 
2017) 

http://www.environment.nsw.gov.au/resources/bcact/biodiversity-
assessment-method-170206.pdf 

Guidance and Criteria to assist a decision 
maker to determine a serious and 
irreversible impact (OEH, 2017) 

http://www.environment.nsw.gov.au/resources/bcact/guidance-
decision-makers-determine-serious-irreversible-impact-
170204.pdf 

Ancillary rules: Biodiversity conservation 
actions 

http://www.environment.nsw.gov.au/resources/bcact/ancillary-
rules-biodiversity-actions-170496.pdf 

Ancillary rules: Reasonable steps to seek 
like-for-like biodiversity credits for the 
purpose of applying the variation rules 

http://www.environment.nsw.gov.au/resources/bcact/ancillary-
rules-reasonable-steps-170498.pdf 

Ancillary rules: Impacts on threatened 
species excluded from application of the 
variation rules  

http://www.environment.nsw.gov.au/resources/bcact/ancilla
ry-rules-impacts-on-threatened-entities-excluded-from-
variation-170497.pdf 

OEH Threatened Species Profiles http://www.environment.nsw.gov.au/threatenedspeciesapp/ 

BioNet Atlas http://www.environment.nsw.gov.au/wildlifeatlas/about.htm 

BioNet Vegetation Classification http://www.environment.nsw.gov.au/NSWVCA20PRapp/LoginPR.
aspx 

Threatened Species Profile http://www.environment.nsw.gov.au/threatenedSpeciesApp/ 

NSW Guide to Surveying Threatened 
Plants (OEH, 2016) 

http://www.environment.nsw.gov.au/research-and-
publications/publications-search/nsw-guide-to-surveying-
threatened-plants 

Threatened Species Survey and 
Assessment Guidelines: Field Survey 
Methods for Fauna - Amphibians (DECC, 
2009) 

www.environment.nsw.gov.au/resources/Threatenedspecies/092
13amphibians.pdf  

Threatened Species Assessment 
Guideline - The Assessment of 
Significance (DECC 2007) 

www.environment.nsw.gov.au/resources/Threatenedspecies/tsag
uide07393.pdf 

Threatened Biodiversity Survey and 
Assessment: Guidelines for 
Developments and Activities – Working 
Draft (DEC, 2004) 

http://www.environment.nsw.gov.au/resources/nature/TBSAGuide
linesDraft.pdf 

Fisheries NSW policies and guidelines http://www.dpi.nsw.gov.au/fisheries/habitat/publications/policies,-
guidelines-and-manuals/fish-habitat-conservation 

OEH Estate 

Guidelines for developments adjoining 
land and water managed by the 
Department of Environment, Climate 
Change and Water (DECCW, 2010) 

http://www.environment.nsw.gov.au/protectedareas/developmnta
djoiningdecc.htm 

 

List of national parks http://www.environment.nsw.gov.au/NationalParks/parksearchato
z.aspx 

Revocation, recategorisation and road 
adjustment policy (OEH, 2012) 

http://www.environment.nsw.gov.au/policies/RevocationOfLandP
olicy.htm 

List of aquatic reserves www.dpi.nsw.gov.au/fisheries/habitat/protecting-habitats/mpa 

List of marine parks www.mpa.nsw.gov.au/contact.html 

https://www.lmbc.nsw.gov.au/Maps/index.html?viewer=BVMap
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/biodiversity-assessment-method-170206.pdf
http://www.environment.nsw.gov.au/resources/bcact/guidance-decision-makers-determine-serious-irreversible-impact-170204.pdf
http://www.environment.nsw.gov.au/resources/bcact/guidance-decision-makers-determine-serious-irreversible-impact-170204.pdf
http://www.environment.nsw.gov.au/resources/bcact/guidance-decision-makers-determine-serious-irreversible-impact-170204.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-biodiversity-actions-170496.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-biodiversity-actions-170496.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-reasonable-steps-170498.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-reasonable-steps-170498.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-impacts-on-threatened-entities-excluded-from-variation-170497.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-impacts-on-threatened-entities-excluded-from-variation-170497.pdf
http://www.environment.nsw.gov.au/resources/bcact/ancillary-rules-impacts-on-threatened-entities-excluded-from-variation-170497.pdf
http://www.environment.nsw.gov.au/threatenedspeciesapp/
http://www.environment.nsw.gov.au/wildlifeatlas/about.htm
http://www.environment.nsw.gov.au/NSWVCA20PRapp/LoginPR.aspx
http://www.environment.nsw.gov.au/NSWVCA20PRapp/LoginPR.aspx
http://www.environment.nsw.gov.au/threatenedSpeciesApp/
http://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-guide-to-surveying-threatened-plants
http://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-guide-to-surveying-threatened-plants
http://www.environment.nsw.gov.au/research-and-publications/publications-search/nsw-guide-to-surveying-threatened-plants
http://www.environment.nsw.gov.au/resources/Threatenedspecies/09213amphibians.pdf
http://www.environment.nsw.gov.au/resources/Threatenedspecies/09213amphibians.pdf
http://www.environment.nsw.gov.au/resources/Threatenedspecies/tsaguide07393.pdf
http://www.environment.nsw.gov.au/resources/Threatenedspecies/tsaguide07393.pdf
http://www.environment.nsw.gov.au/resources/nature/TBSAGuidelinesDraft.pdf
http://www.environment.nsw.gov.au/resources/nature/TBSAGuidelinesDraft.pdf
http://www.environment.nsw.gov.au/protectedareas/developmntadjoiningdecc.htm
http://www.environment.nsw.gov.au/protectedareas/developmntadjoiningdecc.htm
http://www.environment.nsw.gov.au/NationalParks/parksearchatoz.aspx
http://www.environment.nsw.gov.au/NationalParks/parksearchatoz.aspx
http://www.environment.nsw.gov.au/policies/RevocationOfLandPolicy.htm
http://www.environment.nsw.gov.au/policies/RevocationOfLandPolicy.htm
http://www.dpi.nsw.gov.au/fisheries/habitat/protecting-habitats/mpa
http://www.mpa.nsw.gov.au/contact.html
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Title Web address 

Water  

Water Quality Objectives http://www.environment.nsw.gov.au/ieo/index.htm  

ANZECC (2000) Guidelines for Fresh and 
Marine Water Quality 

www.environment.gov.au/water/publications/quality/australian-
and-new-zealand-guidelines-fresh-marine-water-quality-volume-1 

Risk-based Framework for Considering 
Waterway Health Outcomes in Strategic 
Land-use Planning Decisions 

http://www.environment.nsw.gov.au/research-and-
publications/publications-search/risk-based-framework-for-
considering-waterway-health-outcomes-in-strategic-land-use-
planning 

Applying Goals for Ambient Water Quality 
Guidance for Operations Officers – Mixing 
Zones 

http://deccnet/water/resources/AWQGuidance7.pdf 

Approved Methods for the Sampling and 
Analysis of Water Pollutants in New South 
Wales (DEC 2004) 

http://www.environment.nsw.gov.au/resources/legislation/approve
dmethods-water.pdf 

Flooding 

Floodplain Development Manual http://www.environment.nsw.gov.au/floodplains/manual.htm 

Floodplain Risk Management Guidelines http://www.environment.nsw.gov.au/topics/water/coasts-and-
floodplains/floodplains/floodplain-guidelines 

NSW Climate Impact Profile  http://climatechange.environment.nsw.gov.au/ 
 

Climate Change Impacts and Risk 
Management 

Climate Change Impacts and Risk Management: A Guide for 
Business and Government,  AGIC Guidelines for Climate Change 
Adaptation 

Coastal Erosion 

Reforms to coastal erosion management http://www.environment.nsw.gov.au/coasts/coastalerosionmgmt.h
tm 

Guidelines for Preparing Coastal Zone 
Management Plans 

http://www.environment.nsw.gov.au/resources/coasts/130224CZ
MPGuide.pdf 

Historic Heritage 

The Burra Charter (The Australia 
ICOMOS charter for places of cultural 
significance) 

http://australia.icomos.org/wp-content/uploads/The-Burra-
Charter-2013-Adopted-31.10.2013.pdf 

Statements of Heritage Impact 2002 (HO 
& DUAP) 

http://www.environment.nsw.gov.au/resources/heritagebranch/her
itage/hmstatementsofhi.pdf 

NSW Heritage Manual (DUAP) (scroll 
through alphabetical list to ‘N’) 

http://www.environment.nsw.gov.au/Heritage/publications/ 

Approved Methods for the Sampling and 
Analysis of Water Pollutant in NSW 
(2004) 

http://www.environment.nsw.gov.au/resources/legislation/approve
dmethods-water.pdf 

 
 

 

http://www.environment.nsw.gov.au/ieo/index.htm
http://www.environment.gov.au/water/publications/quality/australian-and-new-zealand-guidelines-fresh-marine-water-quality-volume-1
http://www.environment.gov.au/water/publications/quality/australian-and-new-zealand-guidelines-fresh-marine-water-quality-volume-1
http://www.environment.nsw.gov.au/research-and-publications/publications-search/risk-based-framework-for-considering-waterway-health-outcomes-in-strategic-land-use-planning
http://www.environment.nsw.gov.au/research-and-publications/publications-search/risk-based-framework-for-considering-waterway-health-outcomes-in-strategic-land-use-planning
http://www.environment.nsw.gov.au/research-and-publications/publications-search/risk-based-framework-for-considering-waterway-health-outcomes-in-strategic-land-use-planning
http://www.environment.nsw.gov.au/research-and-publications/publications-search/risk-based-framework-for-considering-waterway-health-outcomes-in-strategic-land-use-planning
http://deccnet/water/resources/AWQGuidance7.pdf
http://www.environment.nsw.gov.au/resources/legislation/approvedmethods-water.pdf
http://www.environment.nsw.gov.au/resources/legislation/approvedmethods-water.pdf
http://www.environment.nsw.gov.au/floodplains/manual.htm
http://www.environment.nsw.gov.au/topics/water/coasts-and-floodplains/floodplains/floodplain-guidelines
http://www.environment.nsw.gov.au/topics/water/coasts-and-floodplains/floodplains/floodplain-guidelines
http://www.environment.nsw.gov.au/resources/climatechange/10171climateimpactprof.pdf
http://climatechange.environment.nsw.gov.au/
http://www.climatechange.gov.au/sites/climatechange/files/documents/03_2013/risk-management.pdf
http://www.climatechange.gov.au/sites/climatechange/files/documents/03_2013/risk-management.pdf
http://www.isca.org.au/images/pdf/cca_guideline_v2.1.pdf
http://www.isca.org.au/images/pdf/cca_guideline_v2.1.pdf
http://www.environment.nsw.gov.au/coasts/coastalerosionmgmt.htm
http://www.environment.nsw.gov.au/coasts/coastalerosionmgmt.htm
http://www.environment.nsw.gov.au/resources/coasts/130224CZMPGuide.pdf
http://www.environment.nsw.gov.au/resources/coasts/130224CZMPGuide.pdf
http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
http://australia.icomos.org/wp-content/uploads/The-Burra-Charter-2013-Adopted-31.10.2013.pdf
http://www.environment.nsw.gov.au/resources/heritagebranch/heritage/hmstatementsofhi.pdf
http://www.environment.nsw.gov.au/resources/heritagebranch/heritage/hmstatementsofhi.pdf
http://www.environment.nsw.gov.au/Heritage/publications/
http://www.environment.nsw.gov.au/resources/legislation/approvedmethods-water.pdf
http://www.environment.nsw.gov.au/resources/legislation/approvedmethods-water.pdf
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Rob Beckett

From: James Bonner <James.Bonner@shoalhaven.nsw.gov.au>
Sent: Thursday, 21 June 2018 5:17 PM
To: Rob Beckett
Subject: RE: DPE request for SEARs - Terara Shoalhaven Sand Quarry project extension 

Hi Rob, 

Thankyou for giving Council the opportunity to provide input into the SEARS for the proposed 
modification application for RA12/1001. The operator has previously discussed the possibility of 
moving the sand filtering/dewatering process from Pig Island so that the process is conducted 
wholly within the property at Terara. This needs to be clarified in the environmental assessment as 
to how and where the whole development will operate. Council has reviewed the submitted 
information and provides the following comments.  

Aboriginal Heritage 
The Shoalhaven River is the subject of a Native Title claim. 

Environmental 
Council has been advised by the NSW EPA that there is the potential for PFAS contamination in 
the Shoalhaven River which should be included in the environmental assessment. 

Traffic 
The application needs to include a traffic impact assessment on the road network including the 
suitability of the current driveway access considering the increased life of the development. 

Flooding 
Council’s Flood Unit are finalising their comments and I will provide those to you tomorrow 
morning. 

Flora & Fauna Issues 
The Environmental Impact Statement (EIS) prepared under Schedule 2 of the Environmental 
Planning and Assessment Regulation 2000 will require assessments for migratory species and
nationally threatened species and ecological communities under the Environmental Protection
Biodiversity Act 1999; state listed threatened species and ecological communities under the
Biodiversity Conservation Act 2016; key fish habitats, seagrass and mangroves in accordance with
the Fisheries Management Act 1994; and the application of the State Environmental Planning policy
(Coastal Management) 2018. 

Consideration to the applicable clauses within Part 7 of the Shoalhaven Local Environmental Plan
2014 must be incorporated into the EIS. 

Specific consideration must be given to the following vegetation communities and habitats known
to occur along the Shoalhaven River: 

 Mangroves

 Seagrass beds

 Mapped key fish habitats

 Bangalay Sand Forest

 Coastal Saltmarsh

 Littoral Rainforest
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 Swamp Oak Floodplain Forest

 Swamp Sclerophyll Forest

 Shorebirds and their habitats

The EIS must include impact assessments for all threatened species known to occur along the
Shoalhaven River: 

 Australian Fur-seal Arctocephalus pusillus doriferus
 Bar-tailed Godwit Limosa lapponica
 Beach Stone-curlew Esacus magnirostris
 Black Bittern Ixobrychus flavicollis
 Black-tailed Godwit Limosa limosa
 Blue-billed Duck Oxyura australis
 Broad-billed Sandpiper Limicola falcinellus
 Bush Stone-curlew Burhinus grallarius
 Caspian Tern Hydroprogne caspia
 Cattle Egret Ardea ibis
 Common Greenshank Tringa nebularia
 Common Sandpiper Actitis hypoleucos
 Common Tern Sterna hirundo
 Curlew Sandpiper Calidris ferruginea
 Dusky Woodswallow Artamus cyanopterus cyanopterus
 Eastern Curlew Numenius madagascariensis
 Eastern Osprey Pandion cristatus
 Eastern Reef Egret Egretta sacra
 Glossy Black-Cockatoo Calyptorhynchus lathami
 Great Knot Calidris tenuirostris
 Greater Sand-plover Charadrius leschenaultia
 Green Turtle Chelonia mydas
 Grey Plover Pluvialis squatarola
 Grey-tailed Tattler Tringa brevipes
 Gull-billed Tern Gelochelidon nilotica
 Hooded Plover Thinornis rubricollis
 Humpback Whale Megaptera novaeangliae
 Latham's Snipe Gallinago hardwickii
 Lesser Sand-plover Charadrius mongolus
 Little Eagle Hieraaetus morphnoides
 Loggerhead Turtle Sternula albifrons
 Marsh Sandpiper Tringa stagnatilis
 Oriental Plover Charadrius veredus
 Pacific Golden Plover Pluvialis fulva
 Pied Oystercatcher Haematopus longirostris
 Red Knot Calidris canutus
 Red-necked Stint Calidris ruficollis
 Ruddy Turnstone Arenaria interpres
 Sanderling Calidris alba
 Scarlet Robin Petroica boodang
 Sharp-tailed Sandpiper Calidris acuminata
 Sharp-tailed Sandpiper Calidris acuminate
 Short-tailed Shearwater Ardenna tenuirostris
 Sooty Oystercatcher Haematopus fuliginosus
 Square-tailed Kite Lophoictinia isura
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 Terek Sandpiper Xenus cinereus
 Wedge-tailed Shearwater Ardenna pacificus
 Whimbrel Numenius phaeopus
 White-bellied Sea-Eagle Haliaeetus leucogaster
 White-fronted Chat Epthianura albifrons
 White-throated Needletail Hirundapus caudacutus

The EIS must:

 Be prepared by an accredited person under the Biodiversity Conservation Act 2016 and in
accordance with the Environmental Planning and Assessment Act 1999.

 Be prepared in accordance with clause 7(4) of Part 3 of Schedule 2 under of the
Environmental Planning and Assessment Regulation 2000 specifying considerations to
Ecologically Sustainable Development (ESD). As such, the assessment must also include
determination of sand extraction to be undertaken by best practice/minimal impact extraction
methods.

 Incorporate an assessment of all potential direct and indirect impacts from extraction to
processing, including potential changes to the movement of sediments downstream to the
mouth of the Shoalhaven River and how this may affect threatened marine habitats,
shorebird habitats and Endangered Ecological Communities along the Shoalhaven River.

 Include any known impacts occurred from the sand extraction under RA12/1001 such as;
impacts to the seagrass beds within close proximity of dredging activities, water quality, and
the integrity and stability of the riverbanks along Pig Island and give reference to any
monitoring reports that have been produced to date.

 Assess the impacts of disturbing class 2 high-risk acid sulfate soils within the Shoalhaven
River.

Regards

James Bonner
Unit Manager – Development Services Nowra
Shoalhaven City Council
02 4429 3382
council@shoalhaven.nsw.gov.au

www.shoalhaven.nsw.gov.au 

Please address all emails to council@shoalhaven.nsw.gov.au for record purposes 
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Rob Beckett

From: Nicholas Cavallo <Nicholas.Cavallo@shoalhaven.nsw.gov.au>
Sent: Friday, 22 June 2018 2:44 PM
To: Rob Beckett
Cc: James Bonner
Subject: RE: DPE request for SEARs - Terara Shoalhaven Sand Quarry project extension 

Importance: High

Hello Rob, 

James Bonner, Unit Manager – Development, is out of the office today and has requested that I forward 
the results of an internal assessment by Council’s Floodplain Unit with regard to the matter outlined below. 
Their comments are as follows: 

The document D18/184249 has been reviewed. It is understood that the proposed annual extraction 
rate of sands will be remained same but the area of dredging will be increased by multiple folds in 
comparison to the previous approval. 

In terms of flood behaviour the dredging may not have an effect, however this will be required to be 
addressed to demonstrate this. The main concern would be geomorphic effect of the dredging as it 
may cause erosion to the river bank which could cause further sedimentation. In addition, Council 
has a levee system along this stretch of the river which could be compromised. A detailed 
assessment is required to determine the geomorphic effects the proposed degrading will have to 
the river and the banks 

If you have any questions regarding the information that has been requested, James will return to the office 
on Monday. 

Regards 

Nicholas Cavallo 
Senior Development Planner 

Shoalhaven City Council 
Bridge Rd (PO Box 42) NOWRA NSW 2541 

02 4429 3203 

Nicholas.Cavallo@shoalhaven.nsw.gov.au 

www.shoalhaven.nsw.gov.au 
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Rob Beckett

From: Allan Lugg <allan.lugg@dpi.nsw.gov.au>
Sent: Friday, 1 June 2018 1:29 PM
To: Rob Beckett
Cc: Jillian Reynolds
Subject: RE: FW: DPE request for SEARs - Terara Shoalhaven Sand Quarry project extension - Shoalhaven 

River - EAR ID No. 1234

Hi Rob, 
EARs for this proposed expansion include: 

1. Detailed description of planned sequencing of the sand extraction operation over the 25 to 30 year
proposed lifetime.

2. Details of a “resource suitability assessment” that demonstrates the suitability of sand resource for the
intended use and the extent (both spatially and depth) of the suitable resource.

3. results (plan and cross sections) of a detailed bathymetric survey of the existing extraction area and
proposed expansion area and a comparison of dredge depths in relation to existing project approval
conditions and Crown land Licence conditions.

4. results of a detailed survey showing the existing extraction area in relation to the permitted operational
area as defined by the Crown Land Licence.

5. results of detailed and targeted aquatic ecological assessment of the existing extraction area and
comparison of the biological features and values of the existing extraction area with adjacent habitats not
subject to extraction.  The ecological assessment should include fish, aquatic macrophytes (including both
Zostera and Halophila seagrasses and seaweeds) and benthic organisms such as molluscs and crustaceans.

6. results of detailed and targeted aquatic ecological assessment of the proposed extraction area.  The
ecological assessment should include fish, detailed mapping and assessment of aquatic macrophytes
(including both Zostera and Halophila seagrasses, mangroves, saltmarsh and seaweeds) and benthic
organisms.

7. an assessment of the likely impact of dredging what is effectively a deep channel around the western end
and north‐western side of Pig Island, upon the distribution of tidal flows and the risk this poses to sand flat
and riverbank stability in the general area over the long term including during flood events.

8. an assessment of the likely impact of the proposal upon both recreational and commercial fishing activities
including bait (such as squirt worm) collecting.

9. results of consultations with commercial and recreational fishing interests regarding the likely impact of the
proposal upon both recreational and commercial fishing activities including bait collecting.

10. proposals to protect adjacent seagrass beds not only from the direct impacts of sand extraction but also
from the risk of the batter slope slumping into the dredge hole and/or of sand being redistributed by
changed water flow patterns.

11. an assessment of the likely impact of the proposal upon the mangrove community around the foreshore of
Pig Island and the stability of the foreshore of Pig Island

12. proposals for ongoing monitoring of impacts (ecological and water quality).

13. outline of proposals for the progressive rehabilitation of the area including rehabilitation of existing
exhausted extraction areas.

14. outline of proposals for environmental compensation to offset the disturbance to and ultimately the loss of
the existing sand flat.

15. Results of an audit of compliance with existing project approval conditions and Crown Land Licence
conditions including an assessment of the effectiveness of rehabilitation measures (such as shoreline
revegetation) .

Note:  Assuming that a Licence would be issued under the Crown Lands Act, the proposal would not require a permit 
for dredging under Division 3 of Part 7 of the Fisheries Management Act and hence would not be integrated 
development due to an exemption for works approved under the Crown Lands Act.  However if the proposal 
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will  affect seagrass, then a permit under Division 4 of Part 7 of the FM Act would be required and it would 
become integrated development.  There are no relevant exemptions for this. 

Regards Allan 

Allan Lugg | Senior Fisheries Manager – Aquatic Ecosystems (South)  
NSW Department of Primary Industries 
4 Woollamia Road | PO Box 97 | HUSKISSON  NSW  2540 
T: 02 4428 3401 | F: 02 4441 8961 | M: 0409 912 686 | E: Allan.Lugg@dpi.nsw.gov.au 
W: http://www.dpi.nsw.gov.au/fishing 
Keeping south coast waterways Unspoilt 
Habitat Policy and Guidelines available at: 
http://www.dpi.nsw.gov.au/fishing/habitat/publications/fish-habitat-conservation 
Key Fish Habitat maps and Permit Application forms available at:   
http://www.dpi.nsw.gov.au/fishing/habitat/publications/key-fish-habitat-maps 
Information on threatened species is available at: 
http://www.dpi.nsw.gov.au/fishing/species-protection 
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Rob Beckett

From: Glendon Lee <Glendon.Lee@health.nsw.gov.au>
Sent: Friday, 8 June 2018 12:29 PM
To: Rob Beckett
Cc: Curtis Gregory
Subject: RE: DT18/71295 - DPE request for SEARs - Terara Shoalhaven Sand Quarry project extension 

Hello Rob, 

Thank you for the opportunity to contribute to the development of SEARS for this proposal. 

The ISLHD Public Health Unit has considered the potential for this proposed activity to impact on human health and 
recommends that the proponent’s EIS address the following matters in this regard: 

 The suitability of the extracted material for use on residential properties or for other high risk uses from a
contamination perspective. This should include an assessment of heavy metals or other contaminants that
may have been introduced by nearby industrial activities and an assessment of PFAS chemicals that have
recently been identified as contaminants in the Shoalhaven River. Where the extracted material is made it
suitable for use by processing, the potential for these contaminants must be considered in the treatment
and disposal of any waste stream.

 The potential impact on water quality in the Shoalhaven River, including upstream and downstream impacts
and how water quality will be protected and maintained during extraction activities.

Please contact me if you require any further information. 

Regards 

Glendon Lee 

Senior Environmental Health Officer 
Public Health Unit, Illawarra 
Locked Mail Bag 9 Wollongong NSW 2500 
Address: Level 1/67-71 King Street Warrawong NSW 2502 
Tel 02 4221 6700 | Fax 02 4221 6759 | glendon.lee@health.nsw.gov.au 
www.health.nsw.gov.au 
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Rob Beckett

From: kirstyn.goulding@crownland.nsw.gov.au on behalf of Lands Ministerials 
<lands.ministerials@industry.nsw.gov.au>

Sent: Monday, 18 June 2018 1:22 PM
To: Rob Beckett
Subject: DPE request for SEARs - Terara Shoalhaven Sand Quarry project extension

Hi Rob 
 
Please find below response from DoI Crown Lands regarding the above proposal:‐ 

1.    The EIS will need to describe the areas of Endangered Ecological Communities associated with the
activities and detail the measures to be undertaken to protect them during and following the extraction
activities. 
2.    The current Crown Land licence 145976 to Terara Sand Pty Ltd will be required to be
relinquished and a new licence issued to cover the entire approved extraction area (including
the existing extraction area). 
3.    Development Consent for extraction of material from the proposed extension area will be required
prior to any new licence being granted or extraction works commencing in the proposed extension 
area. 
4.    Delineation of any approved extraction area by survey and placement of permanent
marking of the surveyed boundaries (with appropriate permanent in-water markers) will be 
required prior to any extraction commencing from the proposed extraction area. This 
permanent marking is to be maintained throughout the term of any extraction licence. 
5.     Extended occupation of the Crown land is required to be authorised by a Crown licence. 

 
Thanks 
Kirstyn 
 
 
Lands Ministerial Unit 
NSW Department of Industry ‐ Crown Lands 
Level 4, 437 Hunter Street, NEWCASTLE NSW 2300 
E: lands.ministerials@industry.nsw.gov.au   W: www.industry.nsw.gov.au 
 
Please contact Elizabeth Currey (M,T,W) on (02) 4920 5067 and contact Kirstyn Goulding (Th,F) on (02) 4920 5058 for any inquiries 
 

 

This message is intended for the addressee named and may contain confidential information. If you are not the 
intended recipient, please delete it and notify the sender. Views expressed in this message are those of the individual 
sender, and are not necessarily the views of their organisation. 
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9 Attachment B – Proposed Dredging Area  
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11 Attachment C – Vibracore Testing Locations and 

Borehole Logs 
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D 2.70 m
6743/VC301/2.7-3.1/S/1
D 2.70 m

SAND, medium grained; brown-grey; trace wood.

Medium to coarse grained; grey; trace clay and wood fragments.

Silty SAND; medium to coarse grained; dark grey; with clay and
wood.

Hole Terminated at 3.10 m
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2.70: to 3.1m; Partial core recovery.

3.10: Terminated due to high penetration
resistance from wood fragments.
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SAND; medium grained; brown-grey.

Grey.

Hole Terminated at 1.60 m
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1.60: Terminated due to high penetration
resistance from wood fragments.
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SAND; medium grained; brown-grey.

From 1.6-1.8m: wood.

Hole Terminated at 3.40 m
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3.40: Terminated due to high penetration
resistance.
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SAND; fine to medium grained; brown-grey.

Clayey SILT; low plasticity; dark grey.

SAND; medium to coarse grained; brown-grey.

Trace subangular, fine grained, lithic gravel.

Hole Terminated at 3.00 m
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3.00: Terminated due to high penetration
resistance.
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SAND; fine to medium grained; brown-grey; trace silt.

SAND; fine to medium grained, brown-grey.

Trace wood.

Sandy SILT; low plasticity; dark grey; with wood.

Hole Terminated at 3.40 m
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SAND, fine to medium grained; brown-grey.

Trace wood.

Silty SAND; fine to medium grained; brown-grey.

Hole Terminated at 3.70 m
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3.20: to 3.7m: Partial core loss.

3.70: Terminated due to high penetration
resistance.
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12 Attachment D – Data Validation Report 



Contamination Assessment:
Proposed Expansion of Sand Dredging Operations

Terara Shoalhaven Sands, Pig Island, Terara, NSW

P1806743JR03V01 November 2018

Field Duplicates (SOIL) SDG ENVIROLAB 2018-09-20T00:00:00 ENVIROLAB 2018-09-20T00:00:00 ENVIROLAB 2018-09-20T00:00:00 ENVIROLAB 2018-09-20T00:00:00
Field ID 6743/VC301/ Duplicate 1 RPD 6743/VC302A/ Duplicate 2 RPD
Sampled Date/Time 18/09/2018 18/09/2018 18/09/2018 18/09/2018

Chem_GroupChemNameUnits EQL

Inorganics Moisture % 0.1 16.0 22.0 32 19.0 17.0 11

Lead Lead mg/kg 1 5.0 6.0 18 5.0 5.0 0

Metals Arsenic mg/kg 4 <4.0 5.0 22 <4.0 <4.0 0

Cadmium mg/kg 0.4 <0.4 <0.4 0 <0.4 <0.4 0
Chromium (III+VI)mg/kg 1 7.0 7.0 0 8.0 8.0 0

Copper mg/kg 1 3.0 4.0 29 3.0 3.0 0
Mercury mg/kg 0.1 <0.1 <0.1 0 <0.1 <0.1 0

Nickel mg/kg 1 9.0 9.0 0 10.0 10.0 0
Zinc mg/kg 1 26.0 29.0 11 28.0 28.0 0

*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 80 (1-10 x EQL); 50 (10-30 x EQL); 30 ( > 30 x EQL) )

***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in the row header relate to those used in the primary laboratory

Filter: SDG in('ENVIROLAB 2018-09-20T00:00:00')

Filter: SDG in('ENVIROLAB 2018-09-20T00:00:00')



Contam inationAssessm ent:

P roposed ExpansionofS and DredgingO perations

T eraraS hoalhavenS ands,P igIsland,T erara,N S W

P 1806743JR 03V01 N ovem ber2018
Contents

Field Duplicates

SOIL Field Duplicates (SOIL) S D G EN VIR O L AB 2018-09-20T 00:00:00 Eurofins

Field ID 6743/VC302A/ Triplicate 1 RP D

S am pled D ate/Tim e 18/09/2018 18/09/2018

Filter C hem _Grou p C hem Nam eUnits EQ L

Inorganics Inorganics Moisture % 0.1 19.0 16 17

Inorganics

Lead Lead Lead mg/kg 1 5.0 5 0

Lead

Metals Metals Arsenic mg/kg 4 <4.0 <4.0 0

Metals Cadmium mg/kg 0.4 <0.4 <0.4 0

Metals Chromium (III+VI)mg/kg 1 8.0 <5 0

Metals Copper mg/kg 1 3.0 <5 0

Metals Mercury mg/kg 0.1 <0.1 <0.1 0

Metals Nickel mg/kg 1 10.0 5.7 55

Metals Zinc mg/kg 1 28.0 18 44

*RPDs have only been considered where a concentration is greater than 1 times the EQL.

**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 80 (1-10 x EQL); 50 (10-30 x EQL); 30 ( > 30 x EQL) )

***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in the row header relate to those used in the primary laboratory

Filter: SDG in('ENVIROLAB 2018-07-31T00:00:00')
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martens 
consulting engineers since 1989 

1. Sample Handling 

 Yes No 

(Comments 

below) 

a. Were sample holding times met?    

b. Were samples in proper custody between the field and 

reaching the laboratory? 
   

c.  Were the samples properly and adequately preserved?    

d. Were the samples received by the laboratory in good 

condition? 
   

COMMENTS 

 

 

 

 

 

 

 

 

 

 

Sample handling is:   Satisfactory 

  Partially 

Satisfactory 

  
Unsatisfactory 
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Our Ref: P1806743JC01V01 

Prepared: October 2018 

 

 

martens 
consulting engineers since 1989 

2. Precision / Accuracy Statement 

 Yes No 

(Comments 

below) 

a. Was a NATA registered laboratory used?    

b. Did the laboratory perform the requested tests?    

c. Were laboratory methods adopted NATA endorsed?    

d. Were appropriate test procedures followed?    

e. Were reporting limits satisfactory?    

f. Was the NATA Seal on the reports?    

g. Were reports signed by an authorised person?    

COMMENTS 

 

 

 

 

 

Precision / Accuracy of the 

Laboratory Report: 
  Satisfactory 

  
Partially 

Satisfactory 

  Unsatisfactory 
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Prepared: October 2018 
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3. Field Quality Assurance / Quality Control (QA/QC) 

 Media Number 

a. Number of Primary Samples analysed  

       (does not include duplicates)  

Soil: 16 

Water: - 

Material 1 

b. Number of days of sampling 1 

c. Number and Type of QA/QC Samples analysed Soil Water 

Intra-Laboratory Field Duplicates  3  

Inter-Laboratory Field triplicates  1  

Trip Blanks  1  

Field Rinsate  -  

Other (Field Blanks, Spikes, etc.)  

Comments 
-  

Trip spike and blank used. 
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Our Ref: P1806743JC01V01 

Prepared: October 2018 
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consulting engineers since 1989 

Field Duplicates 

 Yes 
No 

(Comments 

below) 

Adequate Numbers of intra-laboratory field duplicates 

analysed? 
   

Adequate Numbers of inter-laboratory field duplicates 

analysed? 
  - 

Were field duplicate RPDs within Control Limits?   

i. Organics  N/A 

ii.  Metals / Inorganics    

iii. Nutrients       N/A 

 

COMMENTS 
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Prepared: October 2018 

 

 

martens 
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Summary of Quality Assurance / Quality Control (QA/QC)  

QA/QC Type Satisfactory Partially Satisfactory Unsatisfactory 

Sample handling     

Precision / Accuracy of the 

Laboratory Report 
    

Field QA / QC     

Laboratory Internal QA / 

QC 
    

Data Usability 

1. Data directly usable   

2. Data usable with the following corrections/modifications 

   (see comment below) 

 

3. Data not usable.  

COMMENTS 
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Contamination Assessment:

Proposed Expansion of Sand Dredging Operations at Terara Shoalhaven Sand, Pig Island, Terara NSW.

PFAS
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µg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

EQL 1 4 0.4 1 1 0.1 1 1

Interim sediment quality guidelines (ISQG - Low) - ANZECC 50 20 1.5 80 65 0.15 21 200

NEPM 2013 Table 1A(1) HILs Res A Soil 300 100 20 6000 40 400 7400

PFAS National Environment Management Plan 0.7

Field_ID

6743/VC301/0.1 - 0.4 <0.1 5 <4 <0.4 7 3 <0.1 9 26

6743/VC301/2.7 - 3.0 - 11 14 <0.4 10 8 <0.1 15 43

6743/VC302A/0 - 0.5 <0.1 5 <4 <0.4 8 3 <0.1 10 28

6743/VC302A/0.9 - 1.2 <0.1 7 <4 <0.4 9 5 <0.1 12 33

6743/VC302B/0 - 0.3 - 4 <4 <0.4 8 3 <0.1 10 27

6743/VC302B/1.6 - 2.0 - 4 <4 <0.4 8 4 <0.1 10 27

6743/VC303/0 - 0.5 <0.1 - - - - - - - -

6743/VC303/0.5 - 0.8 <0.1 12 7 <0.4 12 12 <0.1 13 45

6743/VC303/0.9 - 1.3 <0.1 4 <4 <0.4 6 2 <0.1 8 23

6743/VC304A/0.4 - 0.6 - 7 <4 <0.4 9 4 <0.1 11 33

6743/VC304A/3.2 - 3.4 - 9 83 <0.4 9 9 <0.1 34 48

6743/VC304B/0.4 - 0.6 - 5 <4 <0.4 9 4 <0.1 10 30

6743/VC304B/3.2 - 3.4 - 5 <4 <0.4 8 3 <0.1 10 28

Duplicate 1 - 6 5 <0.4 7 4 <0.1 9 29

Duplicate 2 - 5 <4 <0.4 8 3 <0.1 10 28

Trip Spike - - - - - - - - -

Trip Blank - - - - - - - - -

Metals



Contamination Assessment:

Proposed Expansion of Sand Dredging Operations at Terara Shoalhaven Sand, Pig Island, Terara NSW.

Pesticides

4
,4

-D
D

E

a-
B

H
C

A
ld

ri
n

b
-B

H
C

C
h

lo
rd

an
e

(c
is

)

C
h

lo
rd

an
e

(t
ra

n
s)

d
-B

H
C

D
D

D

D
D

T

D
D

T+
D

D
E+

D
D

D

D
ie

ld
ri

n

En
d

o
su

lf
an

I

En
d

o
su

lf
an

II

En
d

o
su

lf
an

su
lp

h
at

e

En
d

ri
n

En
d

ri
n

al
d

e
h

yd
e

g-
B

H
C

(L
in

d
an

e
)

H
e

p
ta

ch
lo

r

H
e

p
ta

ch
lo

r
e

p
o

xi
d

e

M
e

th
o

xy
ch

lo
r

A
zi

n
o

p
h

o
s

m
e

th
yl

B
ro

m
o

p
h

o
s-

e
th

yl

C
h

lo
rp

yr
if

o
s

C
h

lo
rp

yr
if

o
s-

m
e

th
yl

D
ia

zi
n

o
n

D
ic

h
lo

rv
o

s

D
im

e
th

o
at

e

Et
h

io
n

Fe
n

it
ro

th
io

n

M
al

at
h

io
n

R
o

n
n

e
l

P
ar

at
h

io
n

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

EQL 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Interim sediment quality guidelines (ISQG - Low) - ANZECC 2.2 0.5 2 1.6 0.02 0.02 0.32

NEPM 2013 Table 1A(1) HILs Res A Soil 240 10 6 300 160

Field_ID

6743/VC301/0.1 - 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC301/2.7 - 3.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC302A/0 - 0.5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC302A/0.9 - 1.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC302B/0 - 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC302B/1.6 - 2.0 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC303/0 - 0.5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC303/0.5 - 0.8 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC303/0.9 - 1.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC304A/0.4 - 0.6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC304A/3.2 - 3.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC304B/0.4 - 0.6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6743/VC304B/3.2 - 3.4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Duplicate 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Duplicate 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Trip Spike - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Trip Blank - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Organochlorine Pesticides Organophosphorous Pesticides
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

EQL 0.5 0.2 0.05 0.5 0.5 0.2 1 0.5 2 1 1 25 0.1 0.1 0.1 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 50 100 100 50 25 50 100 100 50 25

Interim sediment quality guidelines (ISQG - Low) - ANZECC 4000 16 44 85 261 430 384 63 600 240 665

NEPM 2013 Table 1A(1) HILs Res A Soil 10

NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Sand

0-1m 0.5 55 160 40 45 3 110

NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil

0-2m 50 70 85 105 0.7 120 300 2800 180

PFAS National Environment Management Plan

NEPM 2013 Table 1B(7) Management Limits in Res / Parkland, Coarse Soil 1000 3500 10000 800

Field_ID

6743/VC301/0.1 - 0.4 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

6743/VC301/2.7 - 3.0 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC302A/0 - 0.5 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC302A/0.9 - 1.2 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

6743/VC302B/0 - 0.3 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

6743/VC302B/1.6 - 2.0 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC303/0 - 0.5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC303/0.5 - 0.8 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC303/0.9 - 1.3 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

6743/VC304A/0.4 - 0.6 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

6743/VC304A/3.2 - 3.4 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC304B/0.4 - 0.6 - - - - - - - - - - - - <0.1 - - - - - - - - - - - - - - - - - - - - - - - - -

6743/VC304B/3.2 - 3.4 <0.5 <0.2 <0.05 <0.5 <0.5 <0.2 <1 <0.5 <2 <1 <1 <25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.172 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <50 <100 <100 <50 <25 <50 <100 <100 <50 <25

Duplicate 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Duplicate 2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Trip Spike - - - - - 95 83 90 97 98 - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Trip Blank - - - - - <0.2 <1 <0.5 <2 <1 <1 <25 - - - - - - - - - - - - - <1 - - - - - - <25 - - - - <25

TPHPAHs BTEX PAH/Phenols
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14 Attachment F – 95% UCL Spreadsheet  
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From File WorkSheet_a.xls

Full Precision OFF

Confidence Coefficient 95%

Lognormal UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation ProUCL 5.13/10/2018 11:25:09 AM

General Statistics

Total Number of Observations 12 Number of Distinct Observations 8

Number of Bootstrap Operations 2000

C0

Maximum 34 Median 10

SD 6.972 Std. Error of Mean 2.013

Number of Missing Observations 0

Minimum 8 Mean 12.67

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.726 Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value 0.859 Data Not Lognormal at 5% Significance Level

Coefficient of Variation 0.55 Skewness 3.049

Data appear Approximate Lognormal at 5% Significance Level

Logged Statistics

Minimum of Logged Data 2.079 Mean of logged Data 2.456

Lilliefors Test Statistic 0.242 Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.243 Data appear Lognormal at 5% Significance Level

Lognormal Maximum likelihood Estimates (MLEs)

MLE Mean 12.51 MLE Standard Deviation 4.869

Maximum of Logged Data 3.526 SD of logged Data 0.376

90% MLE Quantile 18.87 95% MLE Quantile 21.62

99% MLE Quantile 27.93

MLE Median 11.66 MLE Skewness 1.227

MLE Coefficient of Variation 0.389 80% MLE Quantile 15.99

MVUE Median 11.59 MVUE SEM 1.367

Lognormal Minimum Variance Unbiased Estimates (MVUEs)

MVUE Mean 12.43 MVUE SD 4.738

95% Chebyshev (MVUE) UCL 18.39 97.5% Chebyshev (MVUE) UCL 20.97

99% Chebyshev (MVUE) UCL 26.03

Assuming Lognormal Distribution

95% H-UCL 15.69 90% Chebyshev (MVUE) UCL 16.53

95% Standard Bootstrap UCL 15.92 95% Bootstrap-t UCL 25.32

95% Hall's Bootstrap UCL 29.24 95% Percentile Bootstrap UCL 16.25

Nonparametric Distribution Free UCLs

95% CLT UCL 15.98 95% Jackknife UCL 16.28

97.5% Chebyshev(Mean, Sd) UCL 25.24 99% Chebyshev(Mean, Sd) UCL 32.69

95% BCA Bootstrap UCL 18

90% Chebyshev(Mean, Sd) UCL 18.7 95% Chebyshev(Mean, Sd) UCL 21.44

or 95% H-UCL 15.69

Suggested UCL to Use

95% Student's-t UCL 16.28 or 95% Modified-t UCL 16.58

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.
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15 Attachment G – Laboratory Analytical Certificates 

 

 

 

 







Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 201253

Suite 201, 20 George St, Hornsby, NSW, 2077Address

Jeff Fulton, Dan O'SullivanAttention

Martens & Associates Pty LtdClient

Client Details

20/09/2018Date completed instructions received

20/09/2018Date samples received

19 SoilNumber of Samples

Contamination Assessment: Terara Sands, NowraYour Reference

Sample Details

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

27/09/2018Date of Issue

27/09/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Phalak Inthakesone, Organics Development Manager, Sydney

Long Pham, Team Leader, Metals

Hinoko Miyazaki, Customer Service

Results Approved By

Revision No: R00

201253Envirolab Reference: Page | 1 of 27



Client Reference: Contamination Assessment: Terara Sands, Nowra

877078%Surrogate aaa-Trifluorotoluene

<1[NA]<1mg/kgTotal +ve Xylenes

<1[NA]<1mg/kgnaphthalene

<198%<1mg/kgo-Xylene

<297%<2mg/kgm+p-xylene

<183%<1mg/kgEthylbenzene

<0.590%<0.5mg/kgToluene

<0.295%<0.2mg/kgBenzene

<25[NA]<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25[NA]<25mg/kgTRH C6  - C10 

<25[NA]<25mg/kgTRH C6  - C9 

24/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilType of sample

18/09/201818/09/201818/09/2018Date Sampled

--3.0-3.2Depth

Trip BlankTrip Spike6743/VC304B/UNITSYour Reference

201253-19201253-18201253-15Our Reference

vTRH(C6-C10)/BTEXN in Soil

9284917181%Surrogate aaa-Trifluorotoluene

<1<1<1<1<1mg/kgTotal +ve Xylenes

<1<1<1<1<1mg/kgnaphthalene

<1<1<1<1<1mg/kgo-Xylene

<2<2<2<2<2mg/kgm+p-xylene

<1<1<1<1<1mg/kgEthylbenzene

<0.5<0.5<0.5<0.5<0.5mg/kgToluene

<0.2<0.2<0.2<0.2<0.2mg/kgBenzene

<25<25<25<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25<25<25<25mg/kgTRH C6  - C10 

<25<25<25<25<25mg/kgTRH C6  - C9 

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.4-0.60.9-1.30.0-0.30.9-1.20.1-0.4Depth

6743/VC304A/6743/VC303/6743/VC302B/6743/VC302A/6743/VC301/UNITSYour Reference

201253-12201253-10201253-6201253-5201253-1Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 201253

R00Revision No:

Page | 2 of 27



Client Reference: Contamination Assessment: Terara Sands, Nowra

75%Surrogate o-Terphenyl

<50mg/kgTotal +ve TRH (>C10-C40)

<100mg/kgTRH >C34 -C40  

<100mg/kgTRH >C16 -C34 

<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50mg/kgTRH >C10 -C16 

<100mg/kgTRH C29  - C36 

<100mg/kgTRH C15  - C28 

<50mg/kgTRH C10  - C14 

22/09/2018-Date analysed

21/09/2018-Date extracted

SoilType of sample

18/09/2018Date Sampled

3.0-3.2Depth

6743/VC304B/UNITSYour Reference

201253-15Our Reference

svTRH (C10-C40) in Soil

7271737170%Surrogate o-Terphenyl

<50<50<50<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100<100<100<100mg/kgTRH >C34 -C40  

<100<100<100<100<100mg/kgTRH >C16 -C34 

<50<50<50<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50<50<50<50mg/kgTRH >C10 -C16 

<100<100<100<100<100mg/kgTRH C29  - C36 

<100<100<100<100<100mg/kgTRH C15  - C28 

<50<50<50<50<50mg/kgTRH C10  - C14 

22/09/201822/09/201822/09/201822/09/201822/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.4-0.60.9-1.30.0-0.30.9-1.20.1-0.4Depth

6743/VC304A/6743/VC303/6743/VC302B/6743/VC302A/6743/VC301/UNITSYour Reference

201253-12201253-10201253-6201253-5201253-1Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

8486888886%Surrogate p-Terphenyl-d14

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

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

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

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

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

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

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

<0.05<0.05<0.05<0.05<0.05mg/kgBenzo(a)pyrene

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

<0.1<0.1<0.1<0.1<0.1mg/kgChrysene

<0.1<0.1<0.1<0.1<0.1mg/kgBenzo(a)anthracene

<0.1<0.1<0.1<0.1<0.1mg/kgPyrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluoranthene

<0.1<0.1<0.1<0.1<0.1mg/kgAnthracene

<0.1<0.1<0.1<0.1<0.1mg/kgPhenanthrene

<0.1<0.1<0.1<0.1<0.1mg/kgFluorene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthene

<0.1<0.1<0.1<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1<0.1<0.1<0.1mg/kgNaphthalene

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.4-0.60.9-1.30.0-0.30.9-1.20.1-0.4Depth

6743/VC304A/6743/VC303/6743/VC302B/6743/VC302A/6743/VC301/UNITSYour Reference

201253-12201253-10201253-6201253-5201253-1Our Reference

PAHs in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

89%Surrogate p-Terphenyl-d14

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

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

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

<0.05mg/kgTotal +ve PAH's

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

<0.1mg/kgDibenzo(a,h)anthracene

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

<0.05mg/kgBenzo(a)pyrene

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

<0.1mg/kgChrysene

<0.1mg/kgBenzo(a)anthracene

<0.1mg/kgPyrene

<0.1mg/kgFluoranthene

<0.1mg/kgAnthracene

<0.1mg/kgPhenanthrene

<0.1mg/kgFluorene

<0.1mg/kgAcenaphthene

<0.1mg/kgAcenaphthylene

<0.1mg/kgNaphthalene

24/09/2018-Date analysed

21/09/2018-Date extracted

SoilType of sample

18/09/2018Date Sampled

3.0-3.2Depth

6743/VC304B/UNITSYour Reference

201253-15Our Reference

PAHs in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

8688859995%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

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.0-0.30.9-1.20.0-0.52.7-3.00.1-0.4Depth

6743/VC302B/6743/VC302A/6743/VC302A/6743/VC301/6743/VC301/UNITSYour Reference

201253-6201253-5201253-4201253-3201253-1Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

9189898885%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

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

3.2-3.40.4-0.60.9-1.30.5-0.81.6-2.0Depth

6743/VC304A/6743/VC304A/6743/VC303/6743/VC303/6743/VC302B/UNITSYour Reference

201253-13201253-12201253-10201253-9201253-7Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

9092%Surrogate TCMX

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

<0.1<0.1mg/kgMethoxychlor

<0.1<0.1mg/kgEndosulfan Sulphate

<0.1<0.1mg/kgEndrin Aldehyde

<0.1<0.1mg/kgpp-DDT

<0.1<0.1mg/kgEndosulfan II

<0.1<0.1mg/kgpp-DDD

<0.1<0.1mg/kgEndrin

<0.1<0.1mg/kgDieldrin

<0.1<0.1mg/kgpp-DDE

<0.1<0.1mg/kgEndosulfan I

<0.1<0.1mg/kgalpha-chlordane

<0.1<0.1mg/kggamma-Chlordane

<0.1<0.1mg/kgHeptachlor Epoxide

<0.1<0.1mg/kgAldrin

<0.1<0.1mg/kgdelta-BHC

<0.1<0.1mg/kgHeptachlor

<0.1<0.1mg/kgbeta-BHC

<0.1<0.1mg/kggamma-BHC

<0.1<0.1mg/kgalpha-BHC

<0.1<0.1mg/kgHCB

24/09/201824/09/2018-Date analysed

21/09/201821/09/2018-Date extracted

SoilSoilType of sample

18/09/201818/09/2018Date Sampled

3.0-3.20.4-0.6Depth

6743/VC304B/6743/VC304B/UNITSYour Reference

201253-15201253-14Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

9189898985%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)

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

3.2-3.40.4-0.60.9-1.30.5-0.81.6-2.0Depth

6743/VC304A/6743/VC304A/6743/VC303/6743/VC303/6743/VC302B/UNITSYour Reference

201253-13201253-12201253-10201253-9201253-7Our Reference

Organophosphorus Pesticides

8688859995%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)

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date extracted

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.0-0.30.9-1.20.0-0.52.7-3.00.1-0.4Depth

6743/VC302B/6743/VC302A/6743/VC302A/6743/VC301/6743/VC301/UNITSYour Reference

201253-6201253-5201253-4201253-3201253-1Our Reference

Organophosphorus Pesticides

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

9092%Surrogate TCMX

<0.1<0.1mg/kgRonnel

<0.1<0.1mg/kgParathion

<0.1<0.1mg/kgMalathion

<0.1<0.1mg/kgFenitrothion

<0.1<0.1mg/kgEthion

<0.1<0.1mg/kgDimethoate

<0.1<0.1mg/kgDichlorvos

<0.1<0.1mg/kgDiazinon

<0.1<0.1mg/kgChlorpyriphos-methyl

<0.1<0.1mg/kgChlorpyriphos

<0.1<0.1mg/kgBromophos-ethyl

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

24/09/201824/09/2018-Date analysed

21/09/201821/09/2018-Date extracted

SoilSoilType of sample

18/09/201818/09/2018Date Sampled

3.0-3.20.4-0.6Depth

6743/VC304B/6743/VC304B/UNITSYour Reference

201253-15201253-14Our Reference

Organophosphorus Pesticides

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

4833234527mg/kgZinc

341181310mg/kgNickel

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

974124mg/kgLead

942124mg/kgCopper

996128mg/kgChromium

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

83<4<47<4mg/kgArsenic

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

3.2-3.40.4-0.60.9-1.30.5-0.81.6-2.0Depth

6743/VC304A/6743/VC304A/6743/VC303/6743/VC303/6743/VC302B/UNITSYour Reference

201253-13201253-12201253-10201253-9201253-7Our Reference

Acid Extractable metals in soil

2733284326mg/kgZinc

101210159mg/kgNickel

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

475115mg/kgLead

35383mg/kgCopper

898107mg/kgChromium

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

<4<4<414<4mg/kgArsenic

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.0-0.30.9-1.20.0-0.52.7-3.00.1-0.4Depth

6743/VC302B/6743/VC302A/6743/VC302A/6743/VC301/6743/VC301/UNITSYour Reference

201253-6201253-5201253-4201253-3201253-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

28292830mg/kgZinc

1091010mg/kgNickel

<0.1<0.1<0.1<0.1mg/kgMercury

5655mg/kgLead

3434mg/kgCopper

8789mg/kgChromium

<0.4<0.4<0.4<0.4mg/kgCadmium

<45<4<4mg/kgArsenic

24/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/2018Date Sampled

--3.0-3.20.4-0.6Depth

Duplicate 2Duplicate 16743/VC304B/6743/VC304B/UNITSYour Reference

201253-17201253-16201253-15201253-14Our Reference

Acid Extractable metals in soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

1722171840%Moisture

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

--3.0-3.20.4-0.63.2-3.4Depth

Duplicate 2Duplicate 16743/VC304B/6743/VC304B/6743/VC304A/UNITSYour Reference

201253-17201253-16201253-15201253-14201253-13Our Reference

Moisture

1813281518%Moisture

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.4-0.60.9-1.30.5-0.80.0-0.51.6-2.0Depth

6743/VC304A/6743/VC303/6743/VC303/6743/VC303/6743/VC302B/UNITSYour Reference

201253-12201253-10201253-9201253-8201253-7Our Reference

Moisture

1924193416%Moisture

24/09/201824/09/201824/09/201824/09/201824/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.0-0.30.9-1.20.0-0.52.7-3.00.1-0.4Depth

6743/VC302B/6743/VC302A/6743/VC302A/6743/VC301/6743/VC301/UNITSYour Reference

201253-6201253-5201253-4201253-3201253-1Our Reference

Moisture

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

<0.1<0.1<0.1<0.1<0.1µg/kgTotal Positive PFAS

<0.1<0.1<0.1<0.1<0.1µg/kgTotal Positive PFOS & PFOA

<0.1<0.1<0.1<0.1<0.1µg/kgTotal Positive PFHxS & PFOS

8491677872%Extracted ISTD 13 C2  8:2FTS

105100105102107%Extracted ISTD 13 C2  6:2FTS

9697879192%Extracted ISTD 13 C4  PFOA

9086879088%Extracted ISTD 13 C4  PFOS

9492888986%Extracted ISTD 18 O2  PFHxS

1029510310394%Surrogate 13 C2  PFOA

97100102102101%Surrogate 13 C8  PFOS

<0.1<0.1<0.1<0.1<0.1µg/kg8:2 FTS

<0.1<0.1<0.1<0.1<0.1µg/kg6:2 FTS

<0.1<0.1<0.1<0.1<0.1µg/kgPerfluorooctanoic acid PFOA

<0.1<0.1<0.1<0.1<0.1µg/kgPerfluorooctanesulfonic acid PFOS

<0.1<0.1<0.1<0.1<0.1µg/kgPerfluorohexanesulfonic acid - PFHxS

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/201821/09/2018-Date prepared

SoilSoilSoilSoilSoilType of sample

18/09/201818/09/201818/09/201818/09/201818/09/2018Date Sampled

0.9-1.30.0-0.50.9-1.20.0-0.50.1-0.4Depth

6743/VC303/6743/VC303/6743/VC302A/6743/VC302A/6743/VC301/UNITSYour Reference

201253-10201253-8201253-5201253-4201253-1Our Reference

PFAs in Soils Short

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

<0.1µg/kgTotal Positive PFAS

<0.1µg/kgTotal Positive PFOS & PFOA

<0.1µg/kgTotal Positive PFHxS & PFOS

84%Extracted ISTD 13 C2  8:2FTS

102%Extracted ISTD 13 C2  6:2FTS

97%Extracted ISTD 13 C4  PFOA

90%Extracted ISTD 13 C4  PFOS

95%Extracted ISTD 18 O2  PFHxS

93%Surrogate 13 C2  PFOA

104%Surrogate 13 C8  PFOS

<0.1µg/kg8:2 FTS

<0.1µg/kg6:2 FTS

<0.1µg/kgPerfluorooctanoic acid PFOA

<0.1µg/kgPerfluorooctanesulfonic acid PFOS

<0.1µg/kgPerfluorohexanesulfonic acid - PFHxS

21/09/2018-Date analysed

21/09/2018-Date prepared

SoilType of sample

18/09/2018Date Sampled

0.4-0.6Depth

6743/VC304A/UNITSYour Reference

201253-12Our Reference

PFAs in Soils Short

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-008

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Methodology SummaryMethod ID

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted 
using SPE. Analysis is undertaken with LC-MS/MS.
 
 PFAS results include the sum of branched and linear isomers where applicable.
 
 Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.1 Table B-15 terminology), which are 
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS 
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS 
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but 
are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove 
interfering matrix components.
 
 Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

Org-035_2

Soil samples are extracted with basified Methanol. Waters and soil extracts are directly injected and/or concentrated/extracted 
using SPE. Analysis is undertaken with LC-MS/MS.
 
 PFAS results include the sum of branched and linear isomers where applicable.
 
 Please note that PFAS results are corrected for Extracted Internal Standards (QSM 5.1 Table B-15 terminology), which are 
mass labelled analytes added prior to sample preparation to assess matrix effects and verify processing of the sample. PFAS 
analytes without a commercially available mass labelled analogue are corrected vs a closely eluting mass labelled PFAS 
compound. Surrogates are also reported, in this context they are mass labelled PFAS compounds added prior to extraction but 
are used as monitoring compounds only (not used for result correction). Envicarb (or similar) is used discretionally to remove 
interfering matrix components. 
 
 Please contact the laboratory if estimates of Measurement Uncertainty are required as per WA DER.

Org-035

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Methodology SummaryMethod ID

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]18937815[NT]Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<115[NT]Org-0141mg/kgnaphthalene

[NT][NT]0<1<115[NT]Org-0161mg/kgo-Xylene

[NT][NT]0<2<215[NT]Org-0162mg/kgm+p-xylene

[NT][NT]0<1<115[NT]Org-0161mg/kgEthylbenzene

[NT][NT]0<0.5<0.515[NT]Org-0160.5mg/kgToluene

[NT][NT]0<0.2<0.215[NT]Org-0160.2mg/kgBenzene

[NT][NT]0<25<2515[NT]Org-01625mg/kgTRH C6  - C10 

[NT][NT]0<25<2515[NT]Org-01625mg/kgTRH C6  - C9 

[NT][NT]24/09/201824/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

807847881180Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT]0<1<11<1Org-0141mg/kgnaphthalene

91970<1<11<1Org-0161mg/kgo-Xylene

93880<2<21<2Org-0162mg/kgm+p-xylene

90990<1<11<1Org-0161mg/kgEthylbenzene

89780<0.5<0.51<0.5Org-0160.5mg/kgToluene

84840<0.2<0.21<0.2Org-0160.2mg/kgBenzene

90870<25<251<25Org-01625mg/kgTRH C6  - C10 

90870<25<251<25Org-01625mg/kgTRH C6  - C9 

24/09/201824/09/201824/09/201824/09/2018124/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018121/09/2018-Date extracted

201253-5LCS-7RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]4787515[NT]Org-003%Surrogate o-Terphenyl

[NT][NT]0<100<10015[NT]Org-003100mg/kgTRH >C34 -C40  

[NT][NT]0<100<10015[NT]Org-003100mg/kgTRH >C16 -C34 

[NT][NT]0<50<5015[NT]Org-00350mg/kgTRH >C10 -C16 

[NT][NT]0<100<10015[NT]Org-003100mg/kgTRH C29  - C36 

[NT][NT]0<100<10015[NT]Org-003100mg/kgTRH C15  - C28 

[NT][NT]0<50<5015[NT]Org-00350mg/kgTRH C10  - C14 

[NT][NT]22/09/201822/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

717807070175Org-003%Surrogate o-Terphenyl

84750<100<1001<100Org-003100mg/kgTRH >C34 -C40  

101980<100<1001<100Org-003100mg/kgTRH >C16 -C34 

1171110<50<501<50Org-00350mg/kgTRH >C10 -C16 

84750<100<1001<100Org-003100mg/kgTRH C29  - C36 

101980<100<1001<100Org-003100mg/kgTRH C15  - C28 

1171110<50<501<50Org-00350mg/kgTRH C10  - C14 

22/09/201822/09/201822/09/201822/09/2018122/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018121/09/2018-Date extracted

201253-5LCS-7RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]5858915[NT]Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT][NT]0<0.05<0.0515[NT]Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]0<0.2<0.215[NT]Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgChrysene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgBenzo(a)anthracene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgPyrene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgAnthracene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgPhenanthrene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgAcenaphthylene

[NT][NT]0<0.1<0.115[NT]Org-0120.1mg/kgNaphthalene

[NT][NT]24/09/201824/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

649218586189Org-012%Surrogate p-Terphenyl-d14

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

701050<0.05<0.051<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT]0<0.2<0.21<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

711050<0.1<0.11<0.1Org-0120.1mg/kgChrysene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgBenzo(a)anthracene

671000<0.1<0.11<0.1Org-0120.1mg/kgPyrene

721080<0.1<0.11<0.1Org-0120.1mg/kgFluoranthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAnthracene

761140<0.1<0.11<0.1Org-0120.1mg/kgPhenanthrene

621040<0.1<0.11<0.1Org-0120.1mg/kgFluorene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT]0<0.1<0.11<0.1Org-0120.1mg/kgAcenaphthylene

691080<0.1<0.11<0.1Org-0120.1mg/kgNaphthalene

24/09/201824/09/201824/09/201824/09/2018124/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018121/09/2018-Date extracted

201253-5LCS-7RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

10610519495189Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgMethoxychlor

72710<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan II

93910<0.1<0.11<0.1Org-0050.1mg/kgpp-DDD

97970<0.1<0.11<0.1Org-0050.1mg/kgEndrin

93910<0.1<0.11<0.1Org-0050.1mg/kgDieldrin

90880<0.1<0.11<0.1Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-Chlordane

88870<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor Epoxide

88860<0.1<0.11<0.1Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgdelta-BHC

86880<0.1<0.11<0.1Org-0050.1mg/kgHeptachlor

77760<0.1<0.11<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kggamma-BHC

97930<0.1<0.11<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.11<0.1Org-0050.1mg/kgHCB

24/09/201824/09/201824/09/201824/09/2018124/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018121/09/2018-Date extracted

201253-5LCS-7RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]3939015[NT]Org-005%Surrogate TCMX

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgMethoxychlor

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgEndrin Aldehyde

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgpp-DDT

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgEndosulfan II

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgpp-DDD

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgEndrin

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgDieldrin

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgpp-DDE

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgEndosulfan I

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgalpha-chlordane

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kggamma-Chlordane

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgHeptachlor Epoxide

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgAldrin

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgdelta-BHC

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgHeptachlor

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgbeta-BHC

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kggamma-BHC

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgalpha-BHC

[NT][NT]0<0.1<0.115[NT]Org-0050.1mg/kgHCB

[NT][NT]24/09/201824/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil

Envirolab Reference: 201253

R00Revision No:
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]3939015[NT]Org-008%Surrogate TCMX

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgRonnel

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgParathion

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgMalathion

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgFenitrothion

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgEthion

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgDimethoate

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgDichlorvos

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgDiazinon

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgChlorpyriphos-methyl

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgChlorpyriphos

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgBromophos-ethyl

[NT][NT]0<0.1<0.115[NT]Org-0080.1mg/kgAzinphos-methyl (Guthion)

[NT][NT]24/09/201824/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date extracted

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organophosphorus Pesticides

868619495189Org-008%Surrogate TCMX

[NT]920<0.1<0.11<0.1Org-0080.1mg/kgRonnel

1061060<0.1<0.11<0.1Org-0080.1mg/kgParathion

66700<0.1<0.11<0.1Org-0080.1mg/kgMalathion

821190<0.1<0.11<0.1Org-0080.1mg/kgFenitrothion

80990<0.1<0.11<0.1Org-0080.1mg/kgEthion

[NT][NT]0<0.1<0.11<0.1Org-0080.1mg/kgDimethoate

90770<0.1<0.11<0.1Org-0080.1mg/kgDichlorvos

[NT][NT]0<0.1<0.11<0.1Org-0080.1mg/kgDiazinon

[NT][NT]0<0.1<0.11<0.1Org-0080.1mg/kgChlorpyriphos-methyl

66860<0.1<0.11<0.1Org-0080.1mg/kgChlorpyriphos

[NT][NT]0<0.1<0.11<0.1Org-0080.1mg/kgBromophos-ethyl

[NT][NT]0<0.1<0.11<0.1Org-0080.1mg/kgAzinphos-methyl (Guthion)

24/09/201824/09/201824/09/201824/09/2018124/09/2018-Date analysed

[NT]21/09/201821/09/201821/09/2018121/09/2018-Date extracted

201253-5LCS-7RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organophosphorus Pesticides

Envirolab Reference: 201253
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT][NT]0282815[NT]Metals-0201mg/kgZinc

[NT][NT]0101015[NT]Metals-0201mg/kgNickel

[NT][NT]0<0.1<0.115[NT]Metals-0210.1mg/kgMercury

[NT][NT]224515[NT]Metals-0201mg/kgLead

[NT][NT]03315[NT]Metals-0201mg/kgCopper

[NT][NT]08815[NT]Metals-0201mg/kgChromium

[NT][NT]0<0.4<0.415[NT]Metals-0200.4mg/kgCadmium

[NT][NT]0<4<415[NT]Metals-0204mg/kgArsenic

[NT][NT]24/09/201824/09/201815[NT]-Date analysed

[NT][NT]21/09/201821/09/201815[NT]-Date prepared

[NT][NT]RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil

99111425261<1Metals-0201mg/kgZinc

1081110991<1Metals-0201mg/kgNickel

1111210<0.1<0.11<0.1Metals-0210.1mg/kgMercury

10411122451<1Metals-0201mg/kgLead

1301080331<1Metals-0201mg/kgCopper

1031070771<1Metals-0201mg/kgChromium

1021040<0.4<0.41<0.4Metals-0200.4mg/kgCadmium

991110<4<41<4Metals-0204mg/kgArsenic

24/09/201824/09/201824/09/201824/09/2018124/09/2018-Date analysed

21/09/201821/09/201821/09/201821/09/2018121/09/2018-Date prepared

201253-5LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil
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Client Reference: Contamination Assessment: Terara Sands, Nowra

[NT]92188672192Org-035%Extracted ISTD 13 C2  8:2FTS

[NT]11310971071112Org-035%Extracted ISTD 13 C2  6:2FTS

[NT]110496921105Org-035%Extracted ISTD 13 C4  PFOA

[NT]98290881101Org-035%Extracted ISTD 13 C4  PFOS

[NT]9438986196Org-035%Extracted ISTD 18 O2  PFHxS

[NT]92599941101Org-035_2%Surrogate 13 C2  PFOA

[NT]1032103101197Org-035%Surrogate 13 C8  PFOS

[NT]1070<0.1<0.11<0.1Org-0350.1µg/kg8:2 FTS

[NT]930<0.1<0.11<0.1Org-0350.1µg/kg6:2 FTS

[NT]960<0.1<0.11<0.1Org-0350.1µg/kgPerfluorooctanoic acid PFOA

[NT]1070<0.1<0.11<0.1Org-0350.1µg/kgPerfluorooctanesulfonic acid PFOS

[NT]1190<0.1<0.11<0.1Org-0350.1µg/kgPerfluorohexanesulfonic acid - PFHxS

[NT]21/09/201821/09/201821/09/2018121/09/2018-Date analysed

[NT]21/09/201821/09/201821/09/2018121/09/2018-Date prepared

[NT]LCS-2RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PFAs in Soils Short
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Client Reference: Contamination Assessment: Terara Sands, Nowra

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions
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Client Reference: Contamination Assessment: Terara Sands, Nowra

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% – see ELN-P05 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria
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Certificate of Analysis

Martens & Associates Pty Ltd

Suite 201, 20 George St

Hornsby

NSW 2077

Attention: Daniel O'Sullivan

Report 619141-S

Project name CONTAMINATION ASSESSMENT: TERARA SANDS NOWRA

Received Date Sep 21, 2018

Client Sample ID TRIPLICATE 1

Sample Matrix Soil

Eurofins | mgt Sample No. S18-Se30796

Date Sampled Sep 18, 2018

Test/Reference LOR Unit

Heavy Metals

Arsenic 2 mg/kg < 2

Cadmium 0.4 mg/kg < 0.4

Chromium 5 mg/kg < 5

Copper 5 mg/kg < 5

Lead 5 mg/kg < 5

Mercury 0.1 mg/kg < 0.1

Nickel 5 mg/kg 5.7

Zinc 5 mg/kg 18

% Moisture 1 % 16

Date Reported: Sep 27, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 1 of 6

Report Number: 619141-S

NATA Accredited
Accreditation Number 1261
Site Number 18217

Accredited for compliance with ISO/IEC 17025 – Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.



Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However,
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results (regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time

Metals M8 Sydney Sep 24, 2018 28 Day

- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

% Moisture Sydney Sep 24, 2018 14 Day

- Method: LTM-GEN-7080 Moisture

Date Reported: Sep 27, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 2 of 6

Report Number: 619141-S



.
Company Name: Martens & Associates Pty Ltd Order No.: Received: Sep 21, 2018 3:06 PM
Address: Suite 201, 20 George St Report #: 619141 Due: Sep 28, 2018

Hornsby Phone: 02 9476 9999 Priority: 5 Day
NSW 2077 Fax: 02 9476 8767 Contact Name: Daniel O'Sullivan

Project Name: CONTAMINATION ASSESSMENT: TERARA SANDS NOWRA
 Eurofins | mgt Analytical Services Manager : Andrew Black

Sample Detail

M
etals M

8

M
oisture S

et

Melbourne Laboratory - NATA Site # 1254 & 14271

Sydney Laboratory - NATA Site # 18217 X X

Brisbane Laboratory - NATA Site # 20794

Perth Laboratory - NATA Site # 23736

External Laboratory

No Sample ID Sample Date Sampling
Time

Matrix LAB ID

1 TRIPLICATE 1 Sep 18, 2018 Soil S18-Se30796 X X

Test Counts 1 1

ABN– 50 005 085 521
e.mail : EnviroSales@eurofins.com
web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
2-5 Kingston Town Close
Oakleigh VIC 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

PerthPerthPerthPerth
2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261
Site # 23736

Date Reported:Sep 27, 2018

Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400

Page 3 of 6

Report Number: 619141-S



Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples are included in this QC report where applicable. Additional QC data may be available on

request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences.

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

7. Samples were analysed on an 'as received' basis.

8. This report replaces any interim results previously issued.

Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres

Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis.

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM Quality Systems Manual ver 5.1 US Department of Defense

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 50-150%-Phenols & PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.1 where no positive PFAS results have been reported have been reviewed and no data was

affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within

the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent

and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported

in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.

Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank

Heavy Metals

Arsenic mg/kg < 2 2 Pass

Cadmium mg/kg < 0.4 0.4 Pass

Chromium mg/kg < 5 5 Pass

Copper mg/kg < 5 5 Pass

Lead mg/kg < 5 5 Pass

Mercury mg/kg < 0.1 0.1 Pass

Nickel mg/kg < 5 5 Pass

Zinc mg/kg < 5 5 Pass

LCS - % Recovery

Heavy Metals

Arsenic % 97 70-130 Pass

Cadmium % 96 70-130 Pass

Chromium % 103 70-130 Pass

Copper % 104 70-130 Pass

Lead % 104 70-130 Pass

Mercury % 100 70-130 Pass

Nickel % 104 70-130 Pass

Zinc % 104 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Spike - % Recovery

Heavy Metals Result 1

Arsenic S18-Se31107 NCP % 93 70-130 Pass

Cadmium S18-Se31107 NCP % 92 70-130 Pass

Chromium S18-Se31107 NCP % 112 70-130 Pass

Copper S18-Se31107 NCP % 101 70-130 Pass

Lead S18-Se31107 NCP % 104 70-130 Pass

Mercury S18-Se31107 NCP % 99 70-130 Pass

Nickel S18-Se31107 NCP % 99 70-130 Pass

Zinc S18-Se31107 NCP % 107 70-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code

Duplicate

Heavy Metals Result 1 Result 2 RPD

Arsenic S18-Se31598 NCP mg/kg < 2 < 2 <1 30% Pass

Cadmium S18-Se31598 NCP mg/kg < 0.4 < 0.4 <1 30% Pass

Chromium S18-Se31598 NCP mg/kg 7.0 8.0 13 30% Pass

Copper S18-Se31598 NCP mg/kg 5.8 6.9 18 30% Pass

Lead S18-Se31598 NCP mg/kg 9.2 9.7 5.0 30% Pass

Mercury S18-Se31598 NCP mg/kg < 0.1 < 0.1 <1 30% Pass

Nickel S18-Se31598 NCP mg/kg 10 9.8 2.0 30% Pass

Zinc S18-Se31598 NCP mg/kg 23 25 10 30% Pass

Duplicate

Result 1 Result 2 RPD

% Moisture S18-Se30796 CP % 16 17 2.0 30% Pass
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Comments

Sample Integrity
Custody Seals Intact (if used) N/A

Attempt to Chill was evident Yes

Sample correctly preserved Yes

Appropriate sample containers have been used Yes

Sample containers for volatile analysis received with minimal headspace Yes

Samples received within HoldingTime Yes

Some samples have been subcontracted No

Authorised By

Andrew Black Analytical Services Manager

Glenn Jackson

National Operations Manager

- Indicates Not Requested

* Indicates NATA accreditation does not cover the performance of this service

Measurement uncertainty of test data is available on request or please click here.
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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