Intended for
Torque Projects for Ingenia Communities

Document type
Report

MID-COAST COUNCIL

lI):etlearuary 2018 -3 0CT 2018

Project Number

318000371

RECGRDS

GROUNDWATER MONITORING
PALMS OASIS CARAVAN PARK
BLUEYS BEACH NSW |

RAMBGLL



Ingenia Communities Groundwater Monitoring Palms.QOasis Caravan Park

February 2018

GROUNDWATER MONITORING
PALMS OASIS CARAVAN PARK BLUEYS BEACH NSW

Revision D2
Date 20/02/2018
Made by Steve Cadman

Cchecked by  Fiona Robinson
* Approved by Fiona Robinson.
Description  Monitoring Report

This document is issued in confidence to Ingenia Conﬁmunities for the purposes of
reporting on Groundwater Conditions at the Palms Oasis Caravan Park site, (Blueys
Beach NSW). It should not be used for any other purpose.

The report must not be reproduced in whole or in part except with the prior consent of
Ramboll Australia Pty Ltd and subject to inclusion of an acknowledgement of the source.
No information as to the contents or subject matter of this document or any part thereof
may be communicated in any manner to any third party without the prior consent of
Ramboll Australia Pty Ltd. :

Whilst reasonable attempts have been made to ensure that the contents of this report
are accurate and complete at the time of writing, Ramboll Australia Pty Ltd disclaims any
responsibility for loss or damage that may be occasioned directly or indirectly through
the use of, or reliance on, the contents of this report.

® Ramboll Australia Pty Ltd

Ramboll

Level 2, Suite 18

50 Glebe Road

PO Box 435

The Junction

NSW 2291

Australia

T +61 2 4962 5444
www.ramboll.com

318000371 Z:\Projects\Torgue Projects\318000371\Reporting\371 Blueys Beach Monitoring Report_D2.docx

Ramboll



Ingenia Communities Groundwater Monitoring Palms Oasis Caravan Park

February 2018

CONTENTS
1. | a1 00T 18 o o] o A TP el
1.1 (21 Tol (e 1o 1V s T H PP PR 1
1.2 Projective ObJectives .. .vvviniiii i 1
1.3 Seope Of WOIK c.eitiiiiiiiii e 1
2. Site Setting .oviviiiii 2
2.1 Site Identification and Details ........coeveiiiiiiiiiiiiin e 2
2.2 Site DeSCriplion ...oviviiiiiii e 2
2.3 Site Geology and Hydrogeology .....cccovvviiiiiiiiiiiiniiininncnnnns 2
3. Previous RePOIS vt et et s et eetsssre st traeats s s saasraanens 3
4. MethOdOIOgY .. cuieieiiiii e 4
4.1 Laboratory Analysis ........c.ccveveviiinennnns TP PTOTOTOP 4
5. Data Quality INdiCators .....ocvvviiririieiiiiiereiree v e vt anara e e rmeaeaes 5
5.1 Field QA/QUC . .. e it 6
6.  ASSESSMENt CHEErIa evvvvrivreniesiiireeeeeieeceeiiiiereriianeeees e —————— 8
6.1 GrOUNAWAEET ..ttt 8
7. RESUIES i nviiiiiiie e e NI .9
7.1 Water Levels ................ et e e 9
7.2 Groundwater Aquifer Permeability .......cccccviviiiiniiniiiiinciinicnn, 9
7.3 Field Observations....... ettt s 9
7.4 RESUILS .evvveeeiiiaennn ettt eateeeateeaaree et eaaaeeeareenteeeareeanreeaa 10
7.4.1 December 2017 ReSUIES .....ivvieiiieiiiiiiiii e 10
7.4.2 Comparison with Previous ResuUltS ........ccciivivviiiiiiiiiiiiincienns 11
8. Conclvusions and RecommendationS.....cccovvevervenvninvncninircirenaaes 12
9. LS =] = g ol <L PP 13
10, Limitations......cocvvvviiiiiiniiiiiiniin F 14
10.1 LT gl = [T o o= TN 14

LIST OF TABLES

Table 2-1: Site Summary Details.....cccccciimiciiiiicciiiiniiienic .. 2
Table 4-1: Groundwater Sampling Methodology ........ccecieeimiianccnainennnns 4
Table 5-1: Data Quality INdiCators......cciccreisiiecimsminniesrrmieesniraseerniseennine 5
Table 5-2: Field Quality Assurance and Quality Control .............coeuieeeen 6
Table 6.1: Groundwater Assessment Criteria for Vapour Intrusion -
HSL D/HSL A......ccouenniee cerrseeseeressernirnaannnas Neerssssrareeenearsusanserntassernrnns e 8
Table 7-1 Groundwater Levels .....cccicrerernsnvesscrsrsrnresinesasssnnnsassssnssrnsssnsns 9
Table 7-2 Groundwater Physico-Chemical Parameters......c.cccvveraranes 10
Table 7-3 Comparison with Previous Groundwater Monitoring -
Selected Parameters ciciicirmsirisescrasassininesasntasasasssennsassntssasssesarasassssasans 11

318000371 Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Report_D2.docx

Ramboll



Ingenia Communities
February 2018

APPENDICES

Appendix 1

Figures

Appendix 2

Field Sampling Sheets
Appendix 3
Laboratory Results
Appendix 4
Laboratory Reports

Groundwater Monitoring Palms Oasis Caravan Park

+318000371 2:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Report_D2.docx Ramboll



1.1

1.2

1.3

Ingenia Communities Groundwater Monitoring Palms Qasis Caravan Park
February 2018 Page 1

INTRODUCTION

Background

Ramboll Australia Pty Ltd (Ramboll) was commnssmned by Torque Projects, acting for Ingenia
Communities (Ingenia) to undertake groundwater monitoring in and around a service station
associated with the Palms Qasis caravan park at 321 Boomerang Drive, Blueys Beach, NSW,

(“the site").

Ramboll understands that Torque Projects has been appointed in a project managemeht role by
Ingenia.

A section of the caravan park, fronting Boomerang Drive, comprises a service station area
retailing fuel which we understand is stored in three underground storage tanks (USTs) installed
approximately 20 years ago, (early 1990's).

The onsite USTs represent a potential liability in terms of possible soil and groundwater
contamination. Ramboll understands that preliminary 2016 investigation works included the
installation of three groundwater monitoring wells in the immediate vicinity of the site, with the
subsequent installation of an additional six wells further down-gradient from the service station
site.

Samples have been previously collected, analysed and reported (two reports) by Aurora
Environmental Consuiting in 2016 with visual and odour monitoring in 2017.

Ingenia required an updated round of sampling and laboratory analysis to assess ongoing
impacts on groundwater beyond the visual/odour monitoring being completed.

Ingenia engaged Ramboll to undertake the scope of work outlined in the following section to
provide an updated assessment of the status of groundwater conditions at the site.

Projective Objectives
The Project objectives were to undertake a monitoring program and evaluate the current
condition of the site groundwater.

Scope of Work
Ramboll undertook the following scope of work for the project:

e Undertake a preliminary review of the existing site investigation reports for assessments
conducted in 2016 by Aurora Environmenta! Consulting;

e Mobilization to the site and undertake groundwater monitoring activities for the nine site
groundwater wells, which entailed:

» Measurement of depth to groundwater in each well and recording of separate phase
hydrocarbon layers, if present;

+ Collection of groundwater samples (using low flow sampling techniques) from each of the
nine wells which also included in-situ, field measurement of physic-chemical parameters,
pH, electrical conductivity (EC), dissolved oxygen (DO), temperature, and
oxidation/reduction potential (redox);

¢ Submission of samples to a NATA-accredited analytical Iaboratory (via chain of custody
protocols) for analysis of selected samples for a range of contaminants of concern,
including total recoverable hydrocarbons, volatile aromatic hydrocarbons, benzene,
toluene, ethyl-benzene, xylene and naphthalene (BTEXN), poly-cyclic aromatic
hydrocarbons, (PAHs) and lead.

s Three samples from the wells within the service station area (MW1, MW2 and MW3) were

- initially analysed, with additional samples, down-hydraulic gradient of the service station
(MwW4, MW5 and MW6) subsequently analysed following receipt of initial results.
e Preparation of this report detailing the results of the monitoring round.

Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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SITE SETTING

Site Identification and Details
The following table (Table 2-1) summarizes the site details and physical setting:

Tab!e 2-1: Site Summary Details

Site Owner: Ingenia Communities

Street Address: “Palms OQasis Caravan Park” 321 Boomerang Drive, Blueys Beach NSW
Local Government Area Mid-Coast Council

Distance from CBD Approximately 17km south of Forster, 96 kms north-east of Newcastle.
Geographical Coordinates Latitude 3220'30.64"S, longitude 152931°33.47"E.

The site occupies Lot 1 in DP 862876
Lot and DP Numbers

The site is a rectangular block aligned east-west, with a total area of
approximately 4 ha (built area), with the service station area occupying the
entrance from Boomerang Drive and an estimated area of 830m2.

Site Area:
The caravan park site is located on the northern side of Boomerang Drive,
approximately 500m east of the turn off from Lakes Way and is 1.4 km west of
Blueys Beach.

Current Zoning: The site is currently zoned RE2 Private Recreation.

. . The site is currently used as a caravan park with a commercial area on the road
Current Landuse: frontage selling retall fuel product (service station).
Based on previous reports, the site including the caravan park and service
Site History: station, was established in the early 1990’s. No information about previous
uses was available.

The site is located on Boomerang Drive, bordered to the south by the road, with

Neighbouring Uses: bushland on all other sides (and across Boomerang Drive).

. The site location is shown in Figure 1, Appendix 1.

Site Description

The site is located on a relatively flat area with a slight slope down towards the north-west.
Ground levels rise to the rear of the caravan park site and north towards Lakes Way.

The large barrier estuary lake, Lake Wallis, is located less than a kilometre to the north-west on
the north side of Lakes Way. The ocean at Blueys Beach is located approximately 1.4km to the
east of the site.

Site Geology and Hydrogeology

The 1:250000 Newcastle Geology map indicates the site is underlain by lower Carboniferous-
aged sandstones siltstones and claystones of the Wooten Beds.

The investigations conducted by Aurora indicated a clayey weathered siltstone/claystone profile
under minor fill (associated with the service station). The weathered bedrock was encountered
approximately 3 to 5Sm below surface, overlain by a silty clay profile.

Groundwater was encountered at approximately 2 mbgl (in the clay soils) and water ievel
measurements indicated a north-west flow direction.

318000371 2:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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PREVIOUS REPORTS

In 2016, Aurora Environmental Consulting Pty Ltd was retained to undertake an environmentai
assessment of the service station and surrounding Caravan Park to assess the impacts of the
storage of fuel products on the site soil and groundwater and the resulting risks to continued
commercial use of the service station and residential use of the park.

An investigation was completed in March 2016 with a further investigation in October 2016.
Two reports were produced:

e “Environmental Site Assessment Report Palms Oasis Caravan Park”, Aurora Environmental
Consulting, April 2016 ¢

o “Environmental Delineation Assessment Report Palms Oasis Caravan Park”, Aurora
Environmental Consulting, October 2016

Briefly the scope of the investigations encompassed: P
March 2016

e A review of site background information and available site history;

e Site investigation comprising drilling of six boreholes in the service station area and
sampling/analysis of soil for a range of hydrocarbon contaminants (TPH/BTEXN and Pb);

« Installation of three groundwater monitoring wells into three of the boreholes and subsequent
sampling and analysis of groundwater (TPH/BTEXN and Pb)

October 2016 )

« Following a review of the results from the March investigation, further boreholes were drilled
in order to define the extent of observed impacted groundwater and a further six
groundwater wells were installed to the west, north-west, north and east of the service
station in the surrounding caravan park.

e Soil and groundwater (from both the initial wells and the new wells) was sampled and
analysed for the contaminant suite.

e A visual /odour inspection was conducted in September 2017 which indicated only a mild
hydrocarbon odour in MW3 with no indication of a sheen the wells.

The chief findings of the investigations comprised the following:

e The site geology comprised a weathered clayey soil profile overlying weathered
siltstones/claystones.

¢ Groundwater was encountered at about 2 m depth and the groundwater flow direction was
determined towards the north-west. )

* Soil samples analysed as part of the investigations (on and off the service station site) were
found to have concentrations of petroleum hydrocarbons at either below detectable limits or
within guideline criteria. .

e Petroleum hydrocarbon concentrations in the groundwater were found above guideline criteria
for ecological receptors across the service station area but not in the wells installed down
gradient (ie, in the caravan park).

e Petroleum hydrocarbon contaminant concentrations did not exceed human health guidelines
(for vapour intrusion) for either commercial/industrial use (service station area) or residential
use (caravan park), in any wells. .

e Aurora indicated that the levels of contaminants in the groundwater may require notification
to the NSW EPA reporting under section 60 of the Contaminated Land Management Act
(1997).

In the direction of groundwater travel, the service station wells are located approximately 280m

from the external property boundary.

Z:\Projects\Torque'Projeds\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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METHODOLOGY

Groundwater sampling was undertaken on 14 December 2017. Sampling methodology is
described in this section. All of the installed monitoring wells on the site were sampled
comprising, MW1, MW2, MW3, MW4, MWS5, MW6, MW7, MW8 and MW9,

The fieldwork methodology for groundwater sampling is outlined in Table 4-1.

Table 4-1: Groundwater Sampling Methodology

Activity Details

Monitoring wells were gauged using a water level meter. The wells on site
well I and on the neighbouring site were gauged within as short a time frame as
ell gauging
i possible to minimise tida! effects. The depth of groundwater sampling was

documented as part of the sampling records. (Appendix 2)

Following stabilisation of groundwater parameters, sampling was
completed using low-flow peristaltic techniques.

Groundwater samples were collected into laboratory-supplied bottles that

were preserved as required. Preservatives were: nitric acid for dissolved.
Sampling method lead. Other sample bottles were unpreserved. All samples for dissolved

lead analysis were field-filtered through a 0.45um filter prior to aqdltlon

of preservative.

All samples were immediately placed into chilled eskies and promptly
submitted to the laboratory (ALS) under chain-of—custody protocols.

Dedicated tubing was used per well. Decontamination of re-useable
Decontamination sarmpling equipment was completed using Decon90 and rinsing with

potable water.

Groundwater collected during sampling was disposed of to land on the

Disposal of water
site, down gradient of each well foliowing sampling.

Laboratory Analysis .

All samples (including a field duplicate quality control sample and trip blank) were submitted to
ALS which is NATA-accredited for the analyses conducted. The samples were sent to the
laboratory under chain-of-custody protocols and analysed for:

« total recoverable hydrocarbons (TRH), Cs to Cao,

« volatile aromatic hydrocarbons, benzene, toluene, ethyl-benzene, xylene and naphthalene
(BTEXN);

« poly-cyclic aromatic hydrocarbons, (PAHs); and

« dissolved lead. ‘

.

2:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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DATA QUALITY INDICATORS

The project Data Quality Indicators (DQIs) have been established to set acceptance limits on field
and laboratory data collected as part of this investigation. The DQIs are presented in Table
5-1. Non-compliance with the DQIs are documented and discussed in this section.

Table 5-1: Data Quality Indicators f

Field Laboratory Acceptability Limits

. Complet -A e of the amount of useable data (expressed as a %) from a data collection activity

All critical samples analysed and all

All critical locations sampled as per analytes analysed per sampling plan As per NEPM (2013)
proposed sampling plan. Appropriate Practical Quantitation

All samples collected as per sampling Limits (PQLs)

plan. Sample documentation complete

Experienced sampler Sample holding times complied with

Documentation correct . laboratory specifications

Matrix interference

Comparability - The confidence (expressed qualitatively) that data may be considered to be equivalent for each
sampling and analytical event

Experienced sampler

In the event of multiple sampling
Same analytical methods used
events:

Same PQLs
Same types of samples collected As per NEPM (2013)

Same units
Same sampling depths (groundwater)
Same sampling methodologies used

Climatic conditions

Representativeness - The confidence (expressed qualitatively) that data are representative of each media
present on the site

Appropriate media sampled according )
to sampling plan. All samples analysed according to

Relevant media sampled and sampling plan

preserved according to sampling plan.

As per NEPM (2013)

Precision - A quantitative measure of the variability (or reproducibility) of data

Collection of duplicate samples at a
rate of 1 in 10 samples for intra- . Analysis of: RPD of <=50%
laboratory and 1 in 20 samples for

inter-laboratory. Blind duplicate samples

. . <= 0,
Sampling methodologies appropriate Trip blanks RPD of 50%
and complied with sampling plan Laboratory duplicate samples
All laboratories are NATA accredited. . RPD of <= 50%
Accuracy - A quantitative e of the cl 1ess of reported data to the true value
‘Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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Non-detect (minor metal
Sampling methodologies appropriate concentrations)
and complied with the sampling plan Laboratory quality controt

Method blanks

Non-detect

70 to 130%
Laboratory quality assurance testing Surrogate spikes

completed in accordance with NEPM Laboratory control sample

70 to 130%

0
requirements 70 to 130%

Field QA/QC

The following quality assurance/quality control (QA/QC) procedures were employed during the

sampling program:

+ All samples were collected by personnel trained and experienced in the collection of soil and
groundwater samples for analysis, using standard industry techniques for sample collection;

« All down-hole equipment was decontaminated with DECON 90 prior to installation in the wells

*and dedicated sampling equipment was used to collect each sample to minimise the
opportunity for cross contamination;

* All samples were promptly placed in clean, laboratory-supplied-containers appropriate for the
required analyses and containing the appropriate preservative;

e All samples were labelled with unique names, identifying location and date;’

» All samples were immediately placed in chilled eskies;

+ All samples were sent to the laboratory under chain-of-custody (COC) protocols;

* All samples were analysed within the recommended holding times; .

+ The water quality meter was hired from a rental company who calibrated the equipment prior
to hire;

« The following quality control samples were also collected and submitted for analysis:
+ Field duplicates (intra-laboratory duplicates) at a ratio of one per 10 samples

groundwater.

e Trip blank for volatile components

A quality assurance assessment for this report is presented in Table 5-2. An assessment was
made of data completeness, comparability, representativeness, precision and accuracy based on
field and laboratory considerations, as outlined in the NEPM 2013.

Table 5-2 specifies the methodology in which the quality assurance and controls will be
implemented in the field in order to comply with the stated Data Quality Indicators (DQIs).

Table 5-2: Field Quality Assurance and Quality Control

Field and Lab QA/QC Ramboll Environ Comments

Groundwater

Intra-laboratory duplicate groundwater samples were analysed at a rate of
Field quality control samples 11%. A trip blank was also employed.

The water quality meter was calibrated prior to hire of the equipment.
Standard practice is to rely on pre-hire calibration for short sampling periods.

Intra-laboratory groundwater duplicate results are presented in Appendix 3

Table 2.
Field quality control results No Relative Percent Differences (RPDs) were recorded outside the RPD
criteria.
NATA registered laboratory and ALS was used as the primary laboratory. The laboratory certificates are NATA
NATA endorsed methods stamped.
Z:\Profects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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Ramboll Environ Comments

Analytical methods

Holding times

Limit of Reporting (LOR)

. Laboratory quality control samples

Laboratory quality controt results

Summary analytical methods were included in the laboratory test certificates.
Review of the CoCs and laboratory certificates indicate that holding times
were met width the following exceptions:

Volatile analyses for volatile TRH and BTEXN for MW4, MWS and MW6 were
outside recommended holding times.

LORs for all groundwater analytes were below the adopted screening criteria.

Laboratory quality control samples including duplicates, laboratory control
samples, matrix spikes, surrogate spikes and blarilks'were undertaken by the
laboratories at appropriate frequencies.

ES1721863 (Groundwater) No method blank or laboratory duplicate
outliers occur for the laboratory reports.

Overall, it is considered that the completed investigation works and the data obtained adequately
complied with the requirements of NEPM (2013). In general, the Data Quality Indicators of
completeness, comparability, representativeness, precision and accuracy outlined above have
been met. There was a minor non-conformance with respect to holding times for MW4, 5 and 6

samples. It is not considered to significantly alter the analytical results.

1t is considered that the data are of suitable quality to meet the project objectives.

318000371
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ASSESSMENT CRITERIA

Groundwater

The site is located approximately 1 km to the east of Wallis Lake, a coastal barrier estuary lake
which discharges into the ocean 20 km to the north at Forster. The lake and surrounding
waterways are an important oyster production area.

For ecological communities, groundwater results will be compared against trigger values for
Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC & ARMCANZ
2000). Trigger values for the protection of 95% of freshwater aquatic species has been selected
marine guidelines have also been included given the potential for interaction with a semi-marine
environment (estuary).

For human health, the NEPM Groundwater Investigation Levels (GILs) have been adopted for HSL
D for commercial/industrial properties and HSL A for low density residential use is also presented
for comparison given the proximity of the residential caravan park.

Table 6.1 refers to the groundwater assessment criteria for established GILs and refers to the
groundwater Health Screening levels for vapour intrusion.

Table 6.1: Groundwater Assessment Criteria

Contaminant ANZECC 2000 95%

(Al units in g/ L) Protection for Glls, Frsh Waters GILs, Marine Waters
Fresh Waters

Lead 3.4 3.4 4.4

Benzene ‘ 950 950 500

Toluene 180 - -

Ethylbenzene 80 - -

Total Xylene - : - -

o-xylene ’ 350 350 -

m-xylene 75 - -

p-xylene 200 ) 200 -

Naphthalene i6 16 50

Schedule B1 of the NEPM provides generic health screening levels (HSL) for groundwater, for
protection of human health from petroleum hydrocarbon vapours. The results will be compared to
the dominant soil profile encountered onsite and depth to groundwater as well the type of land
use scenario as shown in Table 6.2.

Table 6.2: Groundwater Assessment Criteria for Vapour Intrusion - HSL D/HSL A

Contaminant HSL A HSLD
All units in microgram per litre
Clay 2-4m Clay 2-4m
(ra/L) Y Y
Benzene 5000 30000
Toluene NLE NL
Ethylbenzene NL NL
Total Xylenes NL NL
Naphthalene NL R NL
NL is no limit
Z:\Projects\Torque Projects\31800037 1\Reporting\371 Blueys Beach Monitoring Ramboll
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RESULTS

Water Levels
Water levels were measured in the wells (MW1 to MW9) across the service station and caravan
site.

- Using the local datum set up by Aurora, water levels were compared to evaluate flow directions.

Table 7-1 shows measured and reduced levels.

Figure 3 presents groundwater contours based on the reduced water levels.

Table 7-1 Groundwater Levels

Water Level

WELL ID Water Level (reduced level
{mBToC)

site datum*)
MWl 1.15 10.85
MwW2 1.53 11.494
MW3 2.39 10.146
Mw4 1.12 10.648
MWS - 1.91 10.21
MW ' . 10.782
MW7 1.12 10.731
MwW8 1.36 . 11.383
MW9 2.18 10.308

Mbtoc Is metres below top of casing
* datum based on arbitrary datum adopted by Aurora.

Comparison of water levels shows groundwater movement generally towards the west and
northwest.

Groundwater Aquifer Permeability

As part of the field work, a brief assessment was.made of aquifer permeability (hydraulic
conductivity) using a rising head test, monitoring water level recovery on a regular interval
following removal of water from a selected well, (MW8).

Evaluation of recovery using the Hvorslev solution (as per Freeze and Cherry 1979), gave a
hydraulic conductivity of 4 to 5 x 107 m/sec, and within the range of expected hydraulic
conductivities in silt/clay soils.

At an assumed effective porosity of 30% and a hydraulic gradient of 0.05 m/m, a groundwater
flow velocity of approximately 0.26 m/year. ‘

Field Observations
Physico-chemical parameters including, pH, electrical conductivity (EC), oxidation/reduction
potential (redox) and dissolved oxygen (DO) were measured as part of the sampling process.

Stable parameters recorded at the time of sample collection are presented in Table 7-2.

Z:\Projects\Torque Projects\318000371\Reponind\371 Blueys Beach Monitoring Ramboll
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Table 7-2 Groundwater Physico-Chemical Parameters

WELL ID Spec Cond DO Redox
(uS/cm) (ppm) (mv)
Mwi1 583 6.32 0.78 -81
MwW2 659 5.79 1.37 -14
MwW3 1379 5.10 0.73 -18
Mw4 5920 5.43 0.63 70
MwWS 9520 5.15 0.70 82
MwWé 5010 5.62 0.73 74
. Mwy 1854 4.77 0.56 192
Mws 944 4.89 0.58 131
Mw9 5110 5.11 0.54 89

DO is dissolved oxygen

TDS is total dissolved solids in ppm parts per million

Spec Cond is specific electrical conductivity in pyS/cm

Redox is oxidation reduction potential in millivolts

The field measurements indicated:

Groundwater Monitoring Palms Oasis Caravan Park
Page 10

e pH values range from 4.77 in MW7 (acidic) to 6.32 in MW1 (slightly acidic);
* the conductivity results indicate all wells to be slightly brackish to brackish water;
« mildly oxidising conditions were found in most wells except for MW1, MW2 and MW3, which

had mildly reducing conditions.

Results

Groundwater samples collected from the site wells were analysed for the following‘compounds:

« TRH (Cs-Cao), BTEXN, PAHs and lead (MW1, MW2 and MW3).

+ Volatile TRH (Cs-C10) and BTEXN (MW4, MWS and MW6).

The results of analyses of the sampled wells is summarized in Table 1 in Appendix 3

Laboratory reports are preserited in Appendix 4.

December 2017 Results
The results from the analytical program indicated:

sampled from existing wells MW1, MW2 and MW3;

+ Elevated concentrations of Benzene over the guideline criteria were detected in groundwater
in wells MW1 and MW3 and at lower concentrations in MW2, MW4, MW5 and MW6.

« Elevated concentrations of Ethyl-benzene over the guideline criteria were detected in
groundwater sampled from existing wells MW1 and MW3, and at lower concentrations in
MW2, MW4, MWS and MW6.

« Elevated concentrations of Xylenes over the guideline criteria were detected in groundwater
sampled from existing wells MW1 and MW3, and at lower concentrations in MWS.

« Elevated concentrations of naphthalene over the guideline criteria were detected in
groundwater sampled from existing wells MW1, MW2 and MW3,

« Naphthalene was not detected in wells MW4, MW5 and MW6.

318000371
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A brief discussion of the results is presented in the following section.

"« Elevated concentrations of TRH Cs-Ci0 and Cio-Cie fractions were detected in groundwater

Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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¢ Lead was not detected in any site well.
 PAHs (excluding naphthalene) were not detected in any site well.

7.4.2 Comparison with Previous Results
Table 7-3 below presents a comparison of current selected results with previous monitoring
rounds conducted in March and August 2016, (Aurora).
Table 7-3 Comparison with Previous Groundwater Monitoring - Selected Parameters
Benzene Ethyl-benzene Xylenes Naphthaiene
Dec- Aug- Mar- Dec- Aug- Mar- Dec- Aug- Mar- Aug- Mar-
well g g 9 Dec-2017 9
2017 . 2016 2016 2017 2016 2016 2017 2016 2016 2016 2016
MW1 166 4610 3480 104 1100 1060 <LOR 2990 529 19 144 258
Mw2 25 18 26 23 <LOR 179 2 111 <LOR 22 35 92
MW3 3540 2790 258 1580 1370 39 524 378 1370 288 265 24
MWwW4 4 <LOR NA 4 <LOR NA <LOR <LOR NA <LOR <LOR NA
MWS 15 . 3 R NA 10 <LOR NA 3 23 NA <LOR <LOR ~ NA
MWe6 2 <LOR NA 3 <LOR NA <LOR <LOR NA <LOR <LOR NA
Guideline
GILs (Fresh _ ) : V
Water) 950 ) . . 200 16
HSL A (low
density 5000 NL NL NL
residential)
HSL D C e .
(commercial 30000 NL . NL NL
Industrial) ~ .

all concentrations in pg/L

LOR: limit of reporting (detection limit)

NA not analysed '

GILs are Groundwater Investigation Levels (NEPM 2013) for Fresh Water Ecosystems )

HSL are Health Screening Levels for inhalation/direct contact for Low Density Residential (A) and commercial /industrial (D)
Bold where criteria exceeded '

(*) Is for para-Xylene

Results indicate concentrations of petroleum hydrocarbons, including mono-aromatic
hydrocarbons (benzene, ethyl-benzene, toluene, and xylene) and naphthalene to be present at
concentrations consistent with previous investigations. Concentrations of benzene, xylene and
naphthalene exceed the Groundwater Investigation Limits (GILs -NEPM 2013 -for impacts on
fresh water ecosystems), although they are below health screening criteria (inhalation/direct
contact). However, of note, contaminant concentrations appear to be decreasing in groundwater
collected from on-site wells and increasing in groundwater collected from the down-hydraulic
gradient well (MW3) and in the down-gradient wells, MW4, MW5 and MW6 which (although still
very low) may be indicative of the migration of the contaminant plume to the northwest, towards
the residential area of the park.

‘\P 1l
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CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the groundwater monitoring event conducted for the Palms Oasis Caravan
Park at 321 Boomerang Drive, Blueys Beach, NSW, the following conclusions have been drawn:

e Results indicate concentrations of petroleum hydrocarbons, including mono-aromatic
hydrocarbons (benzene, ethyl-benzene, toluene, and xylene) and naphthalene to be present
at concentrations consistent with previous invéstigations.

+ Fieldwork also confirmed similarly consistent depth to groundwater and groundwater flow
directions.

¢ There were no separate phase hydrocarbons observed in any well,

+« Concentrations of benzene, xylene and naphthalene exceed the Groundwater Investigation
Limits (GILs -NEPM 2013 -for impacts on fresh water ecosystems), although are below health
'screening criteria (inhalation/direct contact).

« Contaminant concentrations appear to be decreasing over time in the groundwater collected
from the service station wells MW1 and MW2, and increasing in MW3, on the down-hydraulic
gradient side of the service station.

+ Concentrations at the down-gradient wells, MW4, MW5 and MW6 in the residential park area,
remain low and near detection levels however, are increasing which may be indicative of the
migration of the contaminant pilume to the northwest, towards the residential area of the
park. .

e At present there is no apparent pathway from the contaminant source (USTs and dissolved
concentrations of petroleum hydrocarbons), to a human or ecological receptor, and no
indication that contamination has migrated beyond the site, although there are still some
data gaps. '

e As such there is currently no risk to human or ecological receptors on or off the site.

Although distant from any external property boundary, in the direction of groundwater flow,
Ramboll considers however, the presence of contaminants in the groundwater above relevant
screening criteria at the service station area and potential off-site migration towards sensitive
receptors (residential area of the park) will require action.

Initially, we consider that further monitoring could be conducted in, nominally, three months and
including all wells, and an evaluation made whether notification to the NSW EPA under Section 60
of the NSW Contaminated Land Management Act 1997, (Duty to Report) is required. If notified,
the EPA will conduct their assessment of the available data and may also require the site owner
to undertake additional investigations in order to assess if the site needs to be regulated (i.e.
managed or remediated).

The Owner also needs to follow the UPSS regulations (DECCW 2009) which have a similar
requirement about duty to report, and also require regular (6 monthly) monitoring of the
groundwater wells for visual indications of groundwater contamination by hydrocarbons.

A budget estimation of potential remediation costs, if tank removal was required, was made
based on Ramboll experience of similar remediation conducted in suburban Sydney locations.

It is estimated that costs for; removal of USTs and associated infrastructure, (not including
service station buildings), removal and appropriate disposal of affected soils, soil validation
sampling and reporting and re instatement works would be in the range of $75,000 to $200,000
dependent on volumes of soils requiring disposal and premium costs for distance of transport due
to the regional NSW location. These ballpark costs could be further refined, based on quotes
from specialist contractors. '

Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll

318000371 Report_D2.docx



Ingenia Communities . Groundwater Monitoring Palms Oasis Caravan Park
February 2018 Page 13

REFERENCES

ANZECC (2000), Australian and New Zealand Guidelines for Fresh and Marine Water Quality
(ANZECC & ARMCANZ 2000).

CRC Care Technical Report no.10, Health Screening Levels for petroleum hydrocarbons in soil and
groundwater, September 2011

DECCW (2009) Guidelines for Implementing the Protection of the Environment Operations
(Underground Petroleum Storage Systems) Regulation 2008, NSW Department of Environment,
Climate Change and Water, (now NSW EPA), August 2009.

National Environment Protection Council (NEPC)’s National Environmental Protection Council
(Assessment of Site Contamination) Measure 1999, as amended 2013 (NEPM (2013)

Aurora (2016a) “Environmental Site Assessment Report Palms Oasis Caravan Park”, Aurora
Environmental Consulting, April 2016

Aurora (2016b) “Environmental Delineation Assessment Report Palms Oasis Caravan Park”,
Aurora Environmental Consulting, October 2016

Freeze and Cherry (1979), “Groundwater”, Freeze and Cherry, Prentice hall Inc, 1979

Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll *

318000371
Report_D2.docx



10.

10.1

Ingenia Communities Groundwater Monitoring Palms Oasis Caravan Park
February 2018 Page 14

LIMITATIONS

Ramboll Australia prepared this report in accordance with the scope of work as outlined in our

" proposal to Ingenia Communities and in accordance with our understanding and interpretation of

current regulatory standards. -

Site conditions may change over time. This report is based on conditions encountered at the site
at the time of the repott and Ramboll Australia disclaims responsibility for any changes that may
have occurred after this time.

The conclusions presented in this report represent Ramboll Australia’s professional judgment
based on information made available during the course of this assignment and are true and
correct to the best of Ramboll Australia’s knowledge as at the date of the assessment.

Ramboll Australia did not independently verify all of the written or oral information provided to
Ramboll Australia during the course of this investigation. While Ramboll Australia has no reason
to doubt the accuracy of the information provided to it, the report is complete and accurate only
to the extent that the information provided to Ramboll Australia was itself complete and accurate.

This report does not purport to give legal advice. This advice can only be given by qualified legal
advisors.

User Reliance
This report has been prepared exclusively for Ingenia Communities and may not be relied upon
by any other person or entity without Ramboll Australia’s express written permission.

Z:\Projects\Torque Projects\318000371\Reporting\371 Blueys Beach Monitoring Ramboll
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APPENDIX 2
FIELD SAMPLING SHEETS
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Low Flow Groundwater Sampling Field Parameter Form

Ref. Number: PLo | Date: (4 [i2 /(7
Project: | Well Number: g g
Location: Sampler(s): /(/4
HeldMeasurements™" "~ & . T o owAc T T W T
Organic vapours in well: o ppm | Measurement device:
Depth to Groundwater: 135 m [ Measurement Device:
Correction: -0\ m
Groundwater Elevation : m{ 7
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: “-499 m |
{ Thickness to Groundwater Column: m
Wellsempling... . =~ A A
Method: O Micro-Purge Kreristaltic O Bailer
Start Sampling: 7 | End Sampling:
Sample Appearance: Ay f /o
TEMP PEC. | Comments
TIME (ec) gOI\?D. pH DO Redox TS (appedarance, odour, etc)

1< | 26-7] 717|500 0.8 1220\ (3l sty abiel, [ g
| yi %@@

W6 2% 1 |99y (Y49 | 019 | enV|iyap

e

o

[ 1107|299 74 |40 as| ovbs (2700 |14 o

(f

‘ I

iA¥ |19y | P99 |9°9% | 079 130U '/;rmv

0 ]27.5] % %X | 055 ] Blal |- cam

Miscellaneous Fleld Comments -

| Well Head Integrity: W SK o~ Scerp U
Samples Filtered /I )
Weather Condition:
Other:

Wfts\Con?am(ncned land\Field Sheets\Fleld §1eets\Grounm/oierSampling-ﬁeid_pcr_fomLﬂ.doc
BT ENVIRON




g9 33

Low Flow Groundwater sampling Field Parameter Form

Ref. Number: Plo 2/ [Date: (/12 [
Project: Well Number: ' MLV 4
Location: sampler(s): (. . ’
Fleld Measurements '
Organic vapours in well: . 7 ppm Measurement device!
Depth to Gropndwoter: 2~ m | Measurement Device:
Correction: ~0- 13> m
§ Groundwater Elevation : m
Depth to Immiscible Layer: m Measurement Device:!
Thickness to immiscible Layer: ) m
Well Depth: L4y m
Thickness to Groundwater Column: T om
Well Sampling
I Method: 0 Micro-Purge EPeristaltic O Bailer
Start Sampling: 163 | End Sampling:
Sample Appearance: 4 { fon
TEMP SPEC. Comments
TIME {ec) COND. pH DO Redox DS {appearance, odour, etc)
L4, 1303 |62, 1653 | a7y | (o1-V | 2-7acd
(41|30 | 19 |S4o 230 | 22 |27
hug |36 |S-16 |S32)0-720 924 2.3
I |30 8 |Se/y |39 665 | 19
H-solve ¥ls-w |sullesy |7 | 17

Miscellaneous Fleld Commenﬁ

Well Head integrity:

Samples Filtered

’)-33 f&k;( \w—\.ﬂ(-;vt
s | )

i

Weather Condition:

v

Other:

W:\Envkon\Aucﬂts\Contcrrincied land\Field Sheets\Field Shee?s\GfounmNoterSomping-ﬁeid _pcx_form_vzdoc
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Low Flow Groundwater Sampling Field Parameter Form

Ref. Number: ~1o21 Date: (5] J72.
Project: Well Number: /MU
Location: Sampler(s): ¢
Field Measurements
Organic vapours in well: ppm | Measurement device:
Depth to Groundwater: 0O-7 ¢ m | Measurement Device:
Correction: - a- 1 m '
Groundwater Elevation : - m} B
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: Loy m
Thickness to Groundwater Column: m
Wéll Sampling -
Method: O Micro-Purge - D¥Peristalic O Bailer
Start Sampling: () 25 | End Sampling:
Sample Appearance: "
TEMP SPEC. ] C t
Tpg{(*"‘ ,,,TIVME (°c) COND. pH po i Redox DS (oppeoro%r::‘:ir:j:ur, etc) |
129 B3 [33F | (5g¢ | 16C | 09 | | tSary SToE o Ak
1225 22 (33-2 hgsS |4-S7| 097 | (ewndt| (L pev 4
(37
1221|224 BBo «—ﬁ%/ H-s2 083 | (S0 | (- e
12019 RLYRLY | R79 |44t |0-77|(SY [20mm o
] . &
23 1326132 | (369 |433|akc |9y |20 ‘
209 JA2x2|32-5 | (55 |Lag | 6SI {137 |7« g
oy |22 32V | g5t | w2 a5 [ | (sy ‘
Miscellaneous Field Comments
Well Head Integrity: lood (7 ool (-GS
Samples Filtered
Weather Condition:
| Other:

Wi\Envion\ Audits\Contaminated land\Reld Sheets\Field Sheets\GfQundvoferSamping-ﬁe!d_pq_fomL\Q.doc
RAMBCLL JINULIeN
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Low Flow Groundwater Sampling Field Parameter Form

Ref. Number: Ploz | ~[Date: (Y / PAEA
Project: WellNumber: 77 LU ¢
Location: Sampler(s): /U G .

Fleld Measurements

Samples Filtered

1 Organic vapours in well: ) ppm | Measurement device:.

Depth to Groundwater: ) 9 9 m | Measurement Device:

Correction: —O-})f. m

Groundwater Elevation: m|

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m '

Well Depth: A EA m -
Thickness to Groundwater Column: ml|.
Well Sampling

Method: O Micro-Purge TFPeristaltic O Bailer

Start Sampling: - S0 "] End Sampling:

Sample Appearance;, §/ ,

‘ TEMP | sPeCl™ | e Comments
AHME {°¢C) COND. PH D? Redox 705 {appearance, odour, etc)
U0 ‘ fnb2, ovanpe(bries -
i i 7 . F . L4 ]
@) 133|498 [$6¢ o 22 2340 0 ol
7
2.6 |Jo% |500 563 [pay |24 |1-7 4 /
| ’ ¢/
201|306 |S-02 |S-62 (089 |2S |[|-S pr¥d
‘ 4

GL@ 30-61¢-01 |5-6210-73 [P U [ Enrd)

Miscellaneous Fleld Comments . P .

Well Head Integrity: haet (@ A - [ [

v ~ - '

Weather Condition:

Other:

w:\an\ts\Contoninmm land\Ffietd Sheets\Feld Sheets\GroundwaterSampling-field_par_form_v2.doc
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Low Flow Groundwater Sampling Field Parameter Form

Rel.Number: 7700/ Date: 54772 //>.
Project: , Well N\umber: Z774/35
"I Location: Sampler(s): A,
Field MéGsirements ' . -
Organic vapours in well: ppm | Measurement device:
Depth to Groundwater: \ -l 2= m | Measurement Device:
Correction: 7 —~O' | m]
Groundwater Elevation : m
Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m
Well Depth: U 4o . m
Thickness to Groundwater Column: m
Well Sampling , _
Method: O Micro-Purge P Peristaltic 7 O Bailer
Start Sampling: 1~ . L | End Sampling:
Sample Appearance: =, o 7
TEMP . j omments
TS TIME {°c) _ égilcl’;s PH DO | Redox 108 (oppeorccnce,idour, etc)

i ' Ve be
"oie {41307 [ 49623 [0%< [gouy | (anm) e o

617 [ ud|7+2 (4850 [$19 i0«73 | §luV | 8 e o
£ 124850 [2S0 |$1T | 0-76 | 32V |2 MAry ]
11259303 152 |55 |6-70 | F2v|24mV *

Miscellaneous Field Comments

Well Head Integrity: M @ e P = Z [~ =
Sampies Filtered V ' e
Weather Condition: B N

Other:




Low Flow Groundwater Sampling Field Parameter Form

Ref. Number: I ZEPA Date: /)12 [ (7

Project: WellNumber: ~ 7.4

Location: sampler(s): /‘J&

Field Measuremiénts _

Organic vapours in well: ppm | Measurement device:

Depth to Groundwater: 1-13 m | Measurement Device: ]

Correction: -~ {y m |

Groundwater Elevation : m )

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: m

Well Depth: by & F m | -

Thickness to Groundwater Column: - m

Well Sampling B

Method: O Micro-Purge O Peristaltic O Bailer

Start Sampling: 2. | End Sampling:

Sample Appearance:

o TEMP SPEC. Comments
Tﬂif ' TIME | (°c) | CONDy, pH Lo Redox 103 {appearance, odour, etc)
rY | T e , ,
2.q¢ (1323133 || $°99 | 56| 035 | 89l | [-Gpn| Aid, arerfbigen |
) . : y A |

381034 |7 (SQR S 44| 590 [20,U] /¢

385

»

-3 132:3|5-92 [543 |0¢3 |7l |/%1un

Miscellaneous Field Comments

Well Head Integrity: \ML_@J (:) ok - 1K A .

Samples Filtered

Weather Condition:

Other.




TS
a5y,
132
903
TEY

Low Flow Groundwater Sampling Field Parameter Form

°c) | COND.

| Ref. Number: a2 ( Date:.  'H//2// 2.
Project: Well Number: AN
Location: /W 3 g@ /:).' Sampler(s): 4/( —
Fleld Méasurements
Organic vapours in well: ppm | Measurement device:

Depth to Groundwater: 2 -O L{ - m | Measurement Device:
Correction: ~c) 1/ m

Groundwater Elevation : : m

Depth to Immiscible Layer: m | Measurement Device:
Thickness to Immiscible Layer: m '

| well Depth: 4- 35 m
Thickness to Groundwater Column: m )
Well Sémpling
Method: O Micro-Purge }ZT\Pensiolhc O Bailer
Start Sampling: (2 - % ' | End Sampling:

Sample Appearance: .,
W
mE | TEMP SPEC: oH Do Redox | TDS Comments

{appearance, odour, eic)

44 3\ [lsl  |502| o |-Zml | ietamd sy b el
2-61[30-9 |14 |5~0¢ |0-8% |-$.V |4seapv U e
12-2030-7 | 394|508 | 081 13wy 13¢ Tt b
0L3(13-% 379 |50 [0-73 H3nl | 305 prV 3

Miscellaneous Field Comments

Well Head Integrity: tpox { <F v

Samples Filtered S o (dl/\fov\

Weather Condition: g4, ﬂw A;p/ﬂ A

]
G o Milng g A GCoF -
oo, o

Other:
[SPY:8 (d o d-

1Y

w: \Erwkon\Aucms\Confcninmed land\Reld Sheets\Feld Sheels\GroundwaterSampiing-field_par_form_v2.doc
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Low Flow Groundwater Sampling Field Parameter Form

[#//1 //-r

Ref. Number: (L ( Date: (Y[ P <00/
Project: Well Number: V. 472K
Location: Sampler(s):

Fleld Measurements

-QCrganic vapours in well: ppm | Measurement device:

Depth to Groundwater: (-£0 m | Measurement Device:
Correction: o (] m

Groundwater Elevation : m

Depth to Immiscible Layer: m | Measurement Device:

Thickness to Immiscible Layer: N m

Well Depth: “-39 m

Thickness to Groundwater Column: m

‘Well Sampling _ - ,
Method: O Micro-Purge Wheristaltic 0O Bailer o
Start Sampling: " | End Sampling:
Sample Appearance: “(/W o ) TOS
TEMP SPEC.’ . C t

TIME {ec) COND, pH ,,DO Redox 105 (cppecroor:;;n eo?:l&;éefc)

| . 417
0-0g] 2 [ 6% |6 9q (92 | | 20 (e Z2GEED
00309 | 66% |50 | (54 | ~tsy] 24w ,
040 (307|665 {579 vy | - gl | Alwry o

A

64 (307 {055 (679 1:37| 4l 2740

Miscellanéous Field Cbniments

Well Head Integrity: C 2% RS oy Bin

Samples Filtered \ D { 0 -
| Weather Condition:

Other: o

W \Envfon\Aud‘ ts\Comcana?ed land\Aeld Sheets\Feld Sheets\GroundwaterSamping-field_par_form_v2.doc
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Low Flow Groundwater Sampling Field Parameter Form

[ Ref. Number: Flg2 | Date: [/ (2] F
Project: R | wellNumber: /Zf /O )
Location: Sampler(s): /06
FigldIMeasurements - | — e
Organic vapours in well: ppm | Measurement devnce:
Depth to Groundwater:; { (0 m | Measurement Device:
Correction: ~0-63% m
Groundwater Elevation : m o
Depth to Immiscible Layer: m | Measurement Device:
| Thickness to Immiscible Layer: m
I WellDepth: A4 m
Thickness to Groundwater Column:  ~~ m
| Welisempiing - - - ... e T o T
Method: D Mlcro Purge ‘,& Penstclﬂc O Bailer
Start Sampling: | End Sampling:
1| Sample A:Ep;;:rcnc;ég f - t s
. omments
TIME {ec) COND. PH bo Redox TOS (appearance, odour, eic) 77
351261 | SC | 637|042 | -86N| (AW dear lydiscabon sty SFE
Vo
lo-3¢ 261 |Ss4 |635|0-81 | -85V [<ary 3¢
(
1033 8Sa| T84 | 633 0-%0 |-§2.V| S ‘ 3 80
10-3y|29°% | gg3 | 632 078 -§] | (€ ¢ 3y
Miscellaneous Field Comments ‘l
Well Head Integrity: l2ad  bkegt A@ppie O~ \m,,uak {l/u—- R fredR_,
Samples Filtered Qepges ' V' (L. 74 A
Weather Condition: B \
Other: aA' \ :

w \Envton\Auts\Confuminoted lcnd\FueId Sheets\Reld Sheets\GroundwaterSamping-field_par_form_v2.doc
3L ’LLi ENVIRON:
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AWT Environment Science & Technology

Commercial in Confidence

Groundwater Recovery Log Sheet

Project Name: -
Bore Hol_e No.: M‘Mr f

|Location:

Project Number: P (6 Zf(
Date: (Y[ (7.

Elevation (mAHD):
A

\’7; ‘?eight of casing above ground (m) — Q- l ) E:SF?;Z)t(?,,;’onoT of well (from top of Lf ‘ lf
Depth to water (from top of casing) (m) [ 3 é Volume removed/added (L) lﬂ)L M’“‘k

Cele

Water Level (m)

Elapsed Time

Actual Time

- ._(hhimm:ss) _ 4
0:

-4

T80

Actual Time ' Elapsed Time Water Level (m)

hhummiss) __fl __(hhemmss) W |

I TS P 1

Cbmmentslenviron_rpéhtal conditions:

no 0-9( lao)dlm Z

i L Yo 5
SL&J? l’)"“ Q 2 . 3; ~ s ,
AN ] AN ~ o © _
AT R .
D
Form Title: Groundwater Recovery Logsheet " Date: 29/6/2000
' Page 1 of 1

Form ID: LMWIO02BF3 Q
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APPENDIX 3
LABORATORY RESULTS
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tngenia Communities . | Summary of Results

318000371 Palm Oasis Groundwater Monitoring
January 2018
Tabie 1: Summary of Resutts
Sample Identification Aquatic M Mw2 MW Mwae WS MWE
Ecosystem Ecosystem Human Heafth (Vapour | Human Heatth (Vapour
pat | Eeosystem € o Guidefine Guideline HSL
Guidetine * HSLA® bt Monkoring]  Monsorng Mankoring Montoring ‘Monforing  Mocitorng. :
"G ) ) [ ™G )
[tanzn]__ vanant w27 Tanang anany Tanan?
850 950 500 5000 30000 168 2 3540 4 15 2
180 180 180 L N <2 <2 <10 < <2 <2
[ 80 80 = 104 23 1580 4 10 3
L <2 2 52 < 3 <2
<2 <2 <1 <. <2 <2
200 200 NL NL <2 2 624 < 3 <2
NL NL 50 5640 28 «
18 50 NL NL 19 22 m <5 <5 <5
2 520 560 8630 <20 30 <20
50 70 590 1830 — — —
100 <100 <100 140 — — — ) :
50 <50 <50 <50 = —
50 70 590 22070 —_ —_ :
Total Recoverable arbons (TRH) - NEPM 2013
10 Fraction 20 500 500 9270 <20 30 <20
€10 Fraction minus BTEX (F1) 20 230 450 3630 <20 <20 <20
- C16 Fraction 100 M <100 560 1370 ol o o
- C16 Fraction minus Naphthalene (F2) 100 <100 540 1080 - _ e
- C34 Fraction 100 - <100 <100 <100 —_ —_ —_
- C40 Fraclion 100 <100 <100 <100 el - -
- C40 Fraction (sum) 100 <100 560 1370 — — —
1+ 1T 34 34 1 34 | 1 [ <0 1 <1 1 <1 I — | =N | —
1 16 18 16 34 6.7 11 — — —
1 <t <4 <1 —_ —_ —
1 <10 <} <1 — — —
1 <34 < <1 — — —
1 <i.f <1 <1 —_ —_ —_ ‘
1 <34 <3 <1 — — —
1 <14 <14 < — — —
1 <14 <1 <1 — — —
1 <t <1 < — — —
1 <1 <1 <1 — — —
1 3. =X <1 — — —
1 <1 <14 <14 — — —
05 <0 <0 <0, — — —
1 <.t <1.4 <1.4 — —_ —
[ <1 <14 <1 — — —
1 <14 1.4 <1 — — — .
05 3. 6.7 [T p —
05 <05 05 <0. — — —
Al restlts are in unsts of UOR., uniess wpecilied
Gtank Cell maicates no criterion availatie
POt * Practeal Quantitaton Um.
Resuts Bol snd shaded grey are & the priary criterse: ANZECC 95%,
LY trigger vakuws., Ovidel in itghes e

quiceln
B. CRC CARE (2011) Hewkh Screening Levels for Grovndwater, cetidetrtist vahses for clay 210 <4m’ adopted
C. CRC CARE (2011} Haath Screaning Leveh for Groundwater, commercie! values for clay 210 <4m’ adopted
D. ANZECC (2000) Mans 55% ingger vaiues, Guidelines in eatict are low rekabilty guidesnes

E. ANZECC (2000) Frestwater §5% trigger vatues, Quidebmes in takes ure lrw relebiizy guidetines.

Al T j .
resutts table_22jan Page tof 1 RAMBGLL



Ingenia Communities
318000371
January 2018

Table 2: Quality Assurance/Quality Control

Sample Identification MW1_ | QA1

Date 1410712017

Duplicate Type Intralaboratory Trip
Sample Purpose PaL Monitoring RPD % Blank
Sample Appearance clear

Sample coflected by NG

Benzene, Toluene, Ethylbenzene, Xylene (BTEX

Benzene 1 166 163 1.8 <1
Toluene 2 1 1 0.0 <2
Ethylbenzene 2 104 100 3.9 <2
meta- and para-Xylene 2 9 1 0.0 <2
ortho-Xylene 2 1 1 0.0 <2
Total Xytenes 2 9 1 0.0 <2
Naphthalene 5 19 20 5.1 <5
Total Petroleum Hydrocarbons (TPH) |
C6 - C9 Fraction 20 520 510 1.9 <20
C10 - C14 Fraction 50 79 90 25.0 -
C15 - C28 Fraction 100 50 50 0.0 -
C29 - C36 Fraction 50 25 25 0.0 -
TPH C6-C36 50 70 90 25.0 -
Total Recoverable Hydrocarbons (TRH) - NEPM 2013 Fractions

C6 - C10 Fraction 20 500 480 4.1 <20
C6 - C10 Fraction _minus BTEX (F1) 20 230 220 4.4 <20
>C10 - C16 Fraction 100 50 50 0.0 -
>C16 - C34 Fraction 100 50 50 0.0 -
>C34 - C40 Fraction 100 50 50 0.0 -
>C10 - C40 Fraction (sum) 100 50 50 0.0 -
>C10 - C16 Fraction minus Naphthalene (F2) 100 50 50 0.0 -
Polycyclic Aromatic Hydrocarbons (PAH)

Acenaphthene 1 0.5 05 0.0 -
Acenaphthylene 1 0.5 0.5 0.0 -
Anthracene 1 0.5 0.5 0.0 -
Benz(a)anthracene 1 0.5 05 0.0 -
Benzo(a) pyrene 1 0.5 0.5 0.0 -
Benzo(b)&(j)fluoranthene 1 0.5 0.5 0.0 -
Benzo(g.h.i)perylene 1 0.5 0.5 0.0 -
Benzo(k)fluoranthene 1 0.5 0.5 0.0 -
Chrysene 1 0.5 0.5 0.0 -
Dibenz(a,h)anthracene 1 0.5 05 0.0 -
Fluoranthene 1 0.5 0.5 0.0 -
Fluorene 1 0.5 0.5 0.0 -
Indeno(1,2,3-c,d)pyrene 0.5 0.25 0.25 0.0 -
Naphthalene 1 34 3.8 11.1 -
Phenanthrene 1 0.5 0.5 0.0 -
Pyrene 1 0.5 0.5 0.0 -
Benzo(a)pyrene TEQ (zero) 0.5 0.25 0.25 0.0 -
Sum of reported PAH 0.5 34 3.8 11.1 -
Dissolved Metals

Lead [ 1+ J L o5 [ o5 Joo J -

All results are in units of ug/L, unless specified

PQL = Practical Quantitation Umit. Where POL is for @ summation, POL of

all components is summed and may be different from that presented by

laboratory

Results underlined were not detected end are reported &s half the
d fimit for

W:\Projects\Torque Projects\318000371\Fieldwork\
results table_22jan '

BOLD Identifies where RPD results

intralaboratory

linterfaboratory

>50

>75

>100

AD>2.5* PQL

BOLD identified where blanks >0

Where resulls are within two of the above ranges the most
conservative criteria have been used lo assess duplicate performance

Page 1 of 1

Quality Assurance/ Quality Control Results
Palms Oasis Groundwater Monitoring

>60 where samy BOLD identified where spikes oulside of 70-130% recovery range
>85 where sample resulls are > 5to <10 x POL
>100 where sample resulls are >2 lo <5 x PQL
where sample resulls are s2 x PQL
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Groundwater Monitoring Palms Oasis Caravan Park
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LABORATORY REPORTS

318000371
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ALS) Enuvircnmental

CERTIFICATE OF ANALYSIS

Work Order :ES1731862 Page 10of7
Amendment :1
Client : RAMBOLL AUSTRALIA PTY LTD Laboratory . Environmental Division Sydney
Contact - NATALIE GILBERT Contact : Sepan Mahamad ’
Address : PO BOX 564 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
Telephone - +61 02 99548114 Telephone . +61-2-8784 8555
Project : P1021 PALMS OASIS GW SAMPLING ' Date Samples Received : 15-Dec-2017 09:17 WM
Order number D —— ’ Date Analysis Commenced . 18-Dec-2017 . N \\\////’/,, A
. ) SN~
C-0-C number — _ Issue Date : 08-Jan-2018 10:37 S~ = NATA
Sampler : NATALIE GILBERT M
Site . j— Z, ﬂ\\: v
: AN
Quote number - EN/222/17 ,/"luln\“\\ Accreditation No. 825
No. of samples receivgd -1 : Accredited for compliance with
No. of samples analysed '8 _ ) ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results -
® Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification. )

Signatories

This document has been electronically signed by the authorized signatories below. Electronic signing is carrled out in compllance with procedures specified in 21 CFR Part 11.
Signatories Position ) " Accreditation Category

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order . ES1731862 Amendment 1
Client - RAMBOLL AUSTRALIA PTY LTD
Project . P1021 PALMS OASIS GW SAMPLING ALS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing
purposes.

Where a resdilt is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

‘Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting ) '
A = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not NATA accredited for these tests.
~ = |ndicates an estimated value.

® EPO080: Particular sample required dilution due to the presence of high level contaminants. LOR values have been adjusted accordingly.

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene. TEF values
are provided in brackets as follows: Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0),
Benzo(g.h.i)perylene (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.
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Work Order . ES1731862 Amendment 1
Client : RAMBOLL AUSTRALIA PTY LTD
Project , . P1021 PALMS OASIS GW SAMPLING ALS
Analytical Results
Sub-Matrix: WATER Client sample ID MW1 Mw2 Mw3 MW4 MWS
{Matrix: WATER)
- Client sampling date / time 14-Dec-2017 00:00 14-Dec-2017 00:00 14-Dec-2017 00:00 14-Dec-2017 00:00 14-Dec-2017 00:00
Compound CAS Number Unit ES1731862-001 ES1731862-002 ES1731862-003 ES1731862-004 ES1731862-005
Result Result Result Result ~ Resuft
EGO20F: Dissolved Metals by ICP-MS
Lead — —
EP075(SIM)B: Polynuclear Aromatic Hydrocarbons
i Naphthalene . — —_
Acenaphthylene 208-96-8 1.0 ua/t <1.0 <1.0 <1.0 — —
Acenaphthene 83-32-9 1.0 pg/L <1.0 <1.0 <1.0 — —
Fluorene 86-73-7 1.0 ug/L <1.0 <1.0 <1.0 —_— —
Phenanthrene 85-01-8 1.0 pgiL <1.0 , <1.0. <1.0 — i —
Anthracene . . 120-12-7 1.0 pa/L <1.0 <1.0 <1.0 — —
Fluoranthene 206-44-0 1.0 pg/l <1.0 <1.0 <1.0 —_ —
Pyrene - 125-00-0 1.0 ua/l <1.0 <1.0 <1.0 —_— —_
Benz(a)anthracene 56-55-3 1.0 ug/L <1.0 <1.0, <1.0 — —
Chrysene 218-01-9 1.0 pg/L <1.0 <1.0 <1.0 —- —
Benzo(b+j)fluoranthene 205-99-2 205-82-3 1.0 pa/L <1.0 <1.0 <1.0 — —
Benzo(k)fluoranthene 207-08-9 1.0 pa/L <1.0 <1.0 <1.0 — —
Benzo(a)pyrene : 50-32-8 0.5 pg/L <0.5 <0.5 <0.5 - -
Indeno(1.2.3.cd)pyrene 193-39-5 1.0 g/l <1.0 <1.0 <1.0 - ——-
Dibenz(a.h)anthracene 53-70-3 1.0 g/l <1.0 <1.0 <1.0 emen —eee
Benzo(g.h.i)perylene 191-24-2 1.0 ug/l <1.0 <1.0 <1.0 e —eee
A Sum of polycyclic aromatic hydrocarbons — 0.5 g/l 34 6.7 110 ——- ——
- * Benzo(a)pyrene TEQ (zero) — 0.5 Hg/L <0.5 <0.5 <0.5 — —
EP080/071: Total Petroleum Hydrocarbons_ I _ ,
C6 - C9 Fraction — 20 ug/L 520 560 8630 <20 30
C10 - C14 Fraction — 50 ug/L 70 590 1930 — ——
C16 - C28 Fraction —_— 100 ug/L <100 <100 140 — —ve
C29 - C36 Fraction — 50 ug/L <50 <50 <50 e —
* €10 - C36 Fraction (sum) —_— 50 ug/L 70 590 2070 - -
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions e .
C6 - C10 Fraction Cc6_C10 20 Ha/l 500 500 9270 <20 30
" €6 - C10 Fraction minus BTEX C6_C10-BTEX| 20 pa/L 230 450 3630 <20 <20
(F1) ] -
>C10 - C16 Fraction — 100 ua/L <100 560 1370 - ———
>C16 - C34 Fraction — 100 ug/L <100 <100 <100 e —
>C34 - C40 Fraction — 100 Hg/l <100 <100 <100 [ —
A >C10 - C40 Fraction (sum) — 100 pg/L <100 560 1370 — —
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Work Order - ES1731862 Amendment 1

Client : RAMBOLL AUSTRALIA PTY LTD "

Project - P1021 PALMS OASIS GW SAMPLING ALS
Analytical Results

Sub-Matrix: WATER Client sample ID MwW1 Mw2 MW3 MwW4 MW5

(Matrix: WATER)

Client sampling date / time

14-Dec-2017 00:00

14-Dec-2017 00:00

14-Dec-2017 00:00

14-Dec-2017 00:00

" 14-Dec-2017 00:00

Compound CAS Number LOR Unit ES1731862-001 ES1731862-002 ES1731862-003 ES1731862-004 ES1731862-005
Result Result Result stu_lt . Result
Continued -

100 T opgll <100 540 1080 — —

Benzene 71-43-2 1 pg/L 166 25 3540 4 15
Toluene 108-88-3 2 Ha/L <2 <2 <10 <2 <2
Ethylbenzene 100-41-4 2 Hg/L 104 23 1580 4 10

meta- & para-Xylene 108-38-3 106-42-3 2 ug/L <2 2 524 <2 3
ortho-Xylene 95-47-6 2 Hg/L <2 <2 <10 <2 <2

* Total Xylenes — 2 ug/L. <2 2 524 <2 3
A Sum of BTEX — 1 ug/L 270 50 5640 8 28
5 pa/L 19 22 288 <5 <5
Phenol-d6 13127-88-3| 1.0 % 24.2 29.6 30.6 - —
2-Chlorophenol-D4 93951-73-6 1.0 % 46.6 58.9 4.4 — -
2.4.6-Tribromophenol 118-79-6 1.0 % 50.4 77.3 70.3 — —

E,,E,';- = , e Ty

2-Fluorobiphenyl - 321-60-8| 1.0 % 52.5 55.8 52.3 — —
Anthracene-d10 1719-06-8 1.0 % 64.2 82.2 718 —_ -
1718-51-0 1.0 % 66.0 86.8 76.5 - -—
17060-07-0 2 % 119 112 114 106 132
Toluene-D8 2037-26-5{" 2 % 109 113 - 102 125 122
4-Bromofluorobenzene 460-00-4 2 % 109 111 102 113 116
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Work Order - £51731862 Amendment 1
Client : RAMBOLL AUSTRALIA PTY LTD ,
Project - P1021 PALMS OASIS GW SAMPLING ALS
Analytical Results
Sub-Matrix: WATER Client sample ID Mwse QA1 TRIP BLANK —
(Matrix: WATERY)
Client sampling date / time 14-Dec-2017 00:00 14-Dec-2017 00:00 13-Dec-2017 00:00 — —
Unit ES1731862-006 ES1731862-010 - ES1731862-011 J —

Compound CAS Number

EGO020F: Dissolved Metals by ICP-MS

Result

Result

'EP080/071: Total Petroleum Hydrocarbons

91-20-3 -

Acenaphthylene 208-96-8 1.0 ug/L — <1.0 — —— —
Acenaphthene 83-32-9 1.0 Mg/l —— <1.0 —— —— .
Fluorene 86-73-7 1.0 Ha/L —_ <1.0 — — —
Phenanthrene 85-01-8 1.0 Ha/L —_ <1.0 o — -
Anthracene 120-12-7 1.0 ug/L - <1.0 —— — ——
Fluoranthene 206-44-0 1.0 ug/L f— <1.0 - - .
Pyrene 129-00-0 1.0 ug/L —_— <1.0 ———— — o
Benz(a)anthracene 56-55-3 1.0 ug/L —_ <1.0 - - J—
Chrysene 218-01-9 1.0 Mo/l — <1.0 — — —
Benzo(b+j)fluoranthene 205-99-2 205-82-3 1.0 po/L —— <1.0 — — —
Benzo(k)fluoranthene 207-08-9 1.0 ug/L ——— <1.0 — — —-
Benzo(a)pyrene 50-32-8 0.5 pg/L —_ <0.5 -— — —
Indeno(1.2.3.cd)pyrene 193-39-5 1.0 ug/L —— <1.0 — — —
Dibenz(a.h)anthracene 53-70-3 1.0 ug/t —_ <1.0 — — —
Benzo(g.h.i)perylene 191-24-2 1.0 g/t —_— <1.0 — — —

* Sum of polycyclic aromatic hydrocarbons — 0.5 gL — 3.8 — — ——-
* Benzo(a)pyrene TEQ (zero) ’ — 0.5 po/l — <0.5 - ——- ———

* €10 - C36 Fraction (sum) —

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

C6 - C9 Fraction ] 20 pg/L <20 510 <20 — —
C10 - C14 Fraction — 50 ug/L —— 90 - [ a——
€15 - C28 Fraction — 100 Hg/L - <100 — — -
C29 - C36 Fraction — 50 na/L —— <50 a——- f— o
50 Hg/L 90 -

C6 - C10 Fraction C6_C10 20 Ho/L <20 480 — ——
* C6 - C10 Fraction minus BTEX . C6_C10-BTEX| 20 Hg/L <20 220 <20 — —

(F1) ' '

>C10 - C16 Fraction — 100 pg/L —_ <100 . — —

>C16 - C34 Fraction — 100 pg/L - <100 o [ J—

>C34 - C40 Fraction — 100 ug/L —— <100 ——— fo— —
* »>C10 - C40 Fraction (sum) — 100 ug/L - <100 J— —- a—
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Work Order . ES1731862 Amendment 1
Client : RAMBOLL AUSTRALIA PTY LTD
Project . P1021 PALMS OASIS GW SAMPLING ALS
Analytical Results

Sub-Matrix: WATER Client sample ID MWe6 QA1 TRIP BLANK

(Matrix: WATER) .

Client sampling date / time 14-Dec-2017 00:00 14-Dec-2017 00:00 13-Dec-2017 00:00
Compound CAS Number LOR Unit ES1731862-006 ES1731862-010 ES1731862-011 ——————
Result Result Result

* >C10 - C16 Fraction minus Naphthalene -—
L
EP080: BTEXN

100

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued

Halt

<100

EPQ75(SIM)S: Phenolic Compound Surrogates

Benzene ] - 71432] 1 pg/L 2 163 <1
Toluene 108-88-3 2 Mg/l <2 <2 <2
Ethylbenzene 100-41-4 2 po/ll 3 100 <2
meta- & para-Xylene 108-38-3 106-42-3 2 o/l <2 <2 <2
ortho-Xylene 95-47-6 2 Mo/l <2 <2 <2
* Total Xylenes — 2 o/l <2 <2 <2
A Sum of BTEX — 1 Hg/L 5 263 <1
Naphthalene 91-20-3 5 Hg/L <5 20 <5

_118-78-6

EPQ75(SIM)T: PAH Surrogates

Phenol-d6 13127-88-3] 1.0 — 27.6 —
2-Chiorophenol-D4 93951-73-6 1.0 % — 54.8 —
2.4.6-Tribromopheno! 1.0 % — 60.8 -—

2-Fluorobiphenyl . © 32160-8] 1.0 % 51.3 J—
Anthracene-d10 1719-06-8 1.0 % - 73.6 e
4-Terphenyl-d14 1718-51-0] 1.0 % — 76.7 —

EP080S: TPH(V)BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0] 2 103 115 107
Toluene-D8 2037-26-5 2 % 118 110 110
4-Bromofiuorobenzene 460-00-4 2 % 113 106 108
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Work Order - ES1731862 Amendment 1
Ciient . RAMBOLL AUSTRALIA PTY LTD
Project . P1021 PALMS OASIS GW SAMPLING

Surrogate Control Limits

Sub-Matrix: WATER

Recovery Limits (%)

CAS Number

Low | High

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 10 44
2-Chlorophenol-D4 93951-73-6 14 94
2.4.6-Tribromophenol 118-79-6 - 7 125
' EPO75(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 20 104
Anthracene-d10 1719-06-8 27 113
‘ 4-Terphenyl-d14 1718-51-0 32 112
‘EPQOS: TPH(V)/IBTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 71 137
Toluene-D8 . 2037-26-5 79 131
4-Bromofluorobenzene 460-00-4 70 128




ALS) Enuvironmental

QUALITY CONTROL REPORT

Work Order : ES1731862 Page :10f6
Amendment 01 V ’
Client .. RAMBOLL AUSTRALIAPTYLTD . Laboratory " Environmental Division Sydney
Contact : NATALIE GILBERT . Contact - : Sepan Mahamad
Address . . PO BOX 564 . ) Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
MAITLAND NSW, AUSTRALIA 2320
Telephone - +61 02 99548114 Telephone : +61-2-8784 8555
Project : P1021 PALMS OASIS GW SAMPLING Date Samples Received : 15-Dec-2017 Wy .
. AV 7
Order number o Date Analysis Commenced  : 18-Dec-2017 NP A
N2
C-0O-C number F— Issue Date . 08-Jan-2018 S~ = NATA
Sampler . NATALIE GILBERT v ilm
,// N\ \\\
Quote number : EN/222/17 . ,/"Iulu\“\\ Accreditation No. 825
No. of samples received -1 . . Accredited for compliance w_ith
No. of samples analysed -8 ’ ISO/IEC 17025 - Testing

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.
This Quality Control Report contains the following information:

® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD} and Acceptance Limits

@ Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits

® Matrix Spike (MS) Report; Recovery and Acceptance Limits '

Signatories ' : :

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatories Position Accreditation Category

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Raymond Commodore Instrument Chemist Sydney Inorganics, Smithfield, NSW

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Qrder - ES1731862 Amendment 1
Client . RAMBOLL AUSTRALIA PTY LTD
Project . P1021 PALMS OASIS GW SAMPLING ALS

General Comments
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.
Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to higt

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot
CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
3 RPD = Relative Percentage Difference
# = Indicates failed QC

Laboratory Duplicate (DUP) Report
The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges
for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI-EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:
No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: CAS Number]  LOR | Unit | originatResut | Duplicate Resuit | RPD (%) | Recovery Limits (%)
EG020F Dissaivéd MBsiby iCE NS QO T 32755
ES1731862-001 MwW1 EGO020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit
ES1731969-001 Anonymous EGO020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit
EP080/071: Tofal Petroleim Hydrocarbonsy(QCINotY1 325267)]
EP080: C6 - C9 Fraction -~ 20 ug/L <20 <20 0.00 No Limit
EPQ80: C6 - C9 Fraction —_— 20 g/l . <20 <20 0.00 No Limit
EP080: C6 - C9 Fraction — 20 Hg/L <20 <20 0.00 No Limit
EP0BO: C6 - C9 Fraction — 20 pg/L <20 <20 0.00 No Limit
: RM;2013[EractionsJ(QC[lot:[1325767)]
Anonymous EP080: C6 - C10 Fraction C6_C10 20 | ug/L <20 <20 0.00 No Limit
ES1731869-001 Anonymous EP080: C6 - C10 Fraction C6_C10 20 ug/L <20 <20 0.00 No Limit
EP080/071: Total Récoverable; BMZ013]Fractions}(QCITot 1351141}
ES1731862-004 MW4 | EP080: C6 - C10 Fraction C6_C10 20 pgll - <20 <20 0.00 No Limit
ES1801015-003 EP080: C6 - C10 Fraction C6_C10 20 pg/t <20 <20 0.00 No Limit
ES1731856-001 Anonymous EP080: Benzene 71-43-2 1 g/l <1 <1 0.00 No Limit
EP080: Toluene 108-88-3 2 po/iL <2 <2 0.00 No Limit
EP080: Ethylbenzene 100-41-4 2 ug/t <2 <2 0.00 No Limit
EP080: meta- & para-Xylene 108-38-3 2 Mg/l <2 <2 0.00 No Limit
106-42-3
EPQ80: ortho-Xylene 95-47-6 2 Ho/L <2 <2 0.00 No Limit
EP080: Naphthalene 91-20-3 5 Mo/t <5 <5 0.00 No Limit
ES1731869-001 Anonymous EP080: Benzene 71-43-2 1 Ho/l <1 <1 . 0.00 No Limit
EP080: Toluene 108-88-3 2 Hg/L <2 <2 0.00 No Limit
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Work Order . ES1731862 Amendment 1
Client - RAMBOLL AUSTRALIA PTY LTD
_ Project - P1021 PALMS OASIS GW SAMPLING ALS
Sub Matrix; WATER Laboratory Duplicate (DUP) Report =
Laboratory sample ID Client sample ID CAS Number LOR Unit QOriginal Result l Duplicate Result l RPD (%) l Recovery Limits (%)
EP080: BTEXN (QC Lot: 1325767) - continued S
£51731869-001 Anonymous | EP08O: Ethylbenzene 100414 2 pg/L <2 <2 0.00 No Limit
EP080: meta- & para-Xylene 108-38-3 2 ua/l. <2 <2 0.00 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 2 ug/L <2 <2 0.00 No Limit
4 - EP080: Naphthalene 91-20-3 5 pg/L <5 <5 0.00 No Limit
EP080: BTEXN (QC Lot: 1351141)
|ES1731862-004  [{Mw4 EP080: Benzene 71-43-2 1 pg/L 4 4 0.00 No Limit
EPQ80; Toluene 108-88-3 2 Mo/l <2 <2 0.00 No Limit
EPQ080: Ethylbenzene 100-414 2 ug/L 4 4 0.00 No Limit
EP080: meta- & para-Xylene 108-38-3 2 Mo/l <2 <2 0.00 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 2 Hg/L <2 <2 0.00 No Limit
EP080: Naphthalene 91-20-3 5 Ho/L <5 <5 0.00 No Limit
ES1801015-003 Anonymous EPO080: Benzene 71-43-2 1 Mo/l <1 <1 0.00 No Limit
EP080: Toluene 108-88-3 2 Mg/l <2 <2 0.00 No Limit
EP080: Ethylbenzene 100-41-4 2 Ha/L <2 <2 0.00 No Limit
EP080: meta- & para-Xylene 108-38-3 2 Mg/l <2 <2 0.00 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 2 o/l <2 <2 0.00 No Limit
EP080: Naphthalene 91-20-3 5 pa/l <5 <5 0.00 No Limit




Page
Work Order
Client
Project

- 40f6
- ES1731862 Amendment 1

: RAMBOLL AUSTRALIA PTY LTD
; P1021 PALMS OASIS GW SAMPLING

ALS

Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which. all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC
parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target
analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: WATER Method Blank (MB} Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number] LOR Unit Result Concentration LCS Low I * High
EGO20A-F: Lead 7439-92-1 | 0.001 ma/L <0.001 | 0.1 mg/L | 92.0 T 83 | 111
P0 B:iPo ear,/Aro d 048 _ )
EPO75(SIM): Naphthalene 91-20-3 | 1 pg/L <1.0 5 ugiL 71.5 50 94
EP075(SIM): Acenaphthylene 208-96-8 1 ug/L <1.0 5 g/l 70.6 64 114
EP075(SIM): Acenaphthene 83-32-9 1 Mg/l <1.0 5 pg/L 64.8 62 113
EP075(SIM): Fluorene 86-73-7 1 Mo/l <1.0 5 g/l 66.5 64 115
EP075(SIM): Phenanthrene 85-01-8 1 ug/L <1.0 5 ug/L 74.0 63 116
EP075(SIM): Anthracene 120-12-7 1 g/l <1.0 5 pg/L 67.0 64 116
EP075(SIM): Fluoranthene 206-44-0 1 g/l <1.0 5 pg/l 64.4 64 118
EP075(SIM): Pyrene 129-00-0 1 po/L <1.0 5 g/l 73.7 63 118
EP075(SIM): Benz(a)anthracene 56-55-3 1 pg/L <1.0 5 pg/L 68.2 64 117
EP075(SIM): Chrysene 218-01-9 1 pa/L <10 5 ug/l 74.7 63 116
EP075(SIM): Benzo(b+j)flucranthene 205-99-2 1 Hg/L <1.0 5 g/t 71.8 62 119
205-82-3 -
EP075(SIM): Benzo(k)fluoranthene 207-08-9 1 pg/l <1.0 5 pgit 89.1 63 115
EPO75(SIM): Benzo(a)pyrene 50-32-8 0.5 ug/L <0.5 5 pg/L 70.7 63 117
EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 1 pg/L <1.0 5 pg/t 65.5 60 118
EP075(SIM): Dibenz(a.h)anthracene 53-70-3 1 Hg/L <1.0 5 pg/L 66.5 61 117
EP075(SIM): Benzo(g h.perylene 191-24-2 1 pg/L <1.0 5 pg/L 66.3 59 118
P080/0 otal Petrole arocarno L .
EP071: C10 - C14 Fraction - — 50 Hg/L <50 2000 pg/L 927 T 78 116
EP071: C15 - C28 Fraction — 100 pg/L <100 3000 pg/L 104 83 . 109
EPO71: C29 - C36 Fraction — 50 ug/L <50 2000 ug/L 84.5 75 113
P080/0 otal Petrole aro DO § ) )
EPOBO; C6 - C9 Fraction ' — | 20 Hg/L <20 | 260 pg/L l 104 ] 75 [ 1
po/L <20 T 260 pg/L [ 99.1 [ 75 [ 127
pgiL <100 2500 pg/L 101 76 114
EP071: >C16 - C34 Fraction - 100 Hg/L <100° 3500 pg/l 102 81 111
EP071: >C34 - C40 Fraction — 100 ug/L <100 1500 po/L 104 77 119
P080/0 otal Recoverable d O Q
E£P080; C6 - C10 Fraction €6_C10 20 wg/L <20 | 310 pgiL 108 75 [ 127
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Sub-Matrix: WATER Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number | LOR | Unit Result Concentration Lcs Low | High
7 - )
EP080: C6 - C10 Fraction ! ug/L <20 | 310 pg/L I 101 75 | 127
PO80: 1B Q) O
EP080: Benzene T T7143-2 1 ug/L <1 10 pg/l 100 70 122
EP080: Toluene 108-88-3 2 ug/L <2 10 pg/L 101 69 123
EP080: Ethylbenzene 100-41-4 2 Hg/L <2 10 pg/L 104 . 70 120
EP080: meta- & para-Xylene 108-38-3 2 Hg/L <2 10 pg/L 106 69 121
: - 106-42-3
EP080: ortho-Xylene 95-47-6 Hg/L <2 10 pg/l 109 72 122
EP080: Naphthalene 91-20-3 5 ug/L <5 10 pg/L 118 70 120
08018 Q O )
EP080: Benzene 71-43-2 1 ngiL <1 10 pgil 108 70 122
EP080: Toluene 108-88-3 2 ug/L <2 10 ug/L 105 69 123
EP080: Ethylbenzene 100-41-4 2 pg/L <2 10 pg/L 104 70 120
EP080; meta- & para-Xylene 108-38-3 2 pg/L <2 10 pg/L 99.1 ' 69 121
106-42-3
EPO080: ortho-Xylene 95-47-6 ug/L <2 10 pg/L 102 72 . 122
EP080: Naphthalene 91-20-3 5 po/L <5 10 pg/L 103 70 120

Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential .matrix effects on
analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER

Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample 1D ] Client sample ID IMethod: Compound CAS Numb C i mMS Low I High
020F:[Dissolved MetalslbylICP-MS J(QCLot:}1327339)]
ES1731862:002  |MW2 [ EGo20A-F: Lead 7439921 | 1mgL | 81 | 70 | 130
P080/0 [(QCUot:31325767)]
ES1731856-001 _ [Anonymous [ EP080: C6 - 9 Fraction — | aspg | 118 | 70 [ 130
P08/ (Qclot:}1351141)] :
ES1731862-004  |MW4 [ ePoso: C6 - €9 Fraction — ] 325w | 98.4 ] 70 [ 130
P080/071 JTotal RecoverablelHydrocarbonsTaNEPMI2013]Fractions](QClot31325767)]
ES1731856.001  JAnonymous | EP080: C6 - C10 Fraction C6_C10 [ 3spg | 115 ] 70 [ 480 ]
P080/07,1: T otal Recoverable]HydrocarbonsEINEPM204 3]FractionsJ{QCLot-}1354141)]
ES1731862-004  |MWA . | EPO80: Cs - C10 Fraction c6C10. | a7spg | 99.9 | 70 [ 10 ]
P080 [{(QCot:}1325767)]
ES1731856-001 IAnonymous | EP080: Benzene 71-43-2 |  25ugL | 102 ] 70 I 130
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Sub-Matrix: WATER Matrix Spike (MS) Report

Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Number Concentration ‘MS Low l High

iEPOSO: BTEXN (QCLot: 1325767) - continued . ; -
ES1731856-001 Anonymous EP080: Toluene 108-88-3 . 25ug/L 98.4 70 130
EP080: Ethylbenzene 100-41-4 25 pg/L 105 70 130
EP080: meta- & para-Xylene 108-38-3 25 pg/L 106 70 130
106-42-3
EP080: ortho-Xylene 95-47-6 25 pg/L 1M1 70 - 130
EP080: Naphthalene 91-20-3 25 pg/L 108 70 130

1EP080: BTEXN (QCLot: 1351141)

ES1731862-004 M4 EP08O: Benzene _ 71-43-2 25 pg/L 108 70 130
EP080: Toluene 108-88-3 25 pg/L 96.5 70 130
EP080: Ethylbenzene 100-41-4 25 ug/L 101 70 130
EP080: meta- & para-Xylene 108-38-3 25 pg/L 98.6 70 130
106-42-3 )
EP080: ortho-Xylene ] 95-47-6 25 ug/l 100 70 130

EP080: Naphthalene 91-20-3 - 25ug/lL 101 .70 130
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Date Samples Received
Issue Date
No. of samples received
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Review
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: Environmental Division Sydney
: +61-2-8784 8555
: 15-Dec-2017

: 08-Jan-2018
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-8

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this

report contribute to the overall DQO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Controf (QC) Report.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

® Analyéis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

® Quality Control Sample Frequency Outliers exist - please see following pages for full details.

RIGHT SOLUTIONS | RIGHT PARTNER
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Outliers : Analysis Holding Time Compliance

Extraction / Preparation Analysis
Date extracted | Due for extraction Days Date analysed Due for analysis Days
overdue overdue

Container / Client Sample ID(s)

i EP080/071: Total Petroleum Hydrocarbons
Amber VOC Vial - Sulfuric Acid
MW4,
MW8
 EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions
Amber VOC Vial - Sulfuric Acid
MW4, ’ MWS,
MW6
EP080: BTEXN
Amber VOC Vial - Sulfuric Acid
MW4,
MW6

Outliers : Frequency of Quality Control Samples
Matrix: WATER

MWS5, 04-Jan-2018 28-Dec-2017 7 04-Jan-2018 28-Dec-2017 7

04-Jan-2018 28-Dec-2017 7 04-Jan-2018 28-Dec-2017 7

MWS, : 04-Jan-2018 28-Dec-2017 7 04-Jan-2018 28-Dec-2017 7

Qua ontrol Sample Type 5 Count Rate (%) Quality Control Specification
Method QC Regular Actual Expected
aborato Duplicate DUP
PAH/Phenols (GC/MS - SIM) . 0 18 0.00 10.00 NEPM 2013 B3 & ALS QC Standard
TRH - Semivolatile Fraction - ’ B o | 19 " 000 10.00 | NEPM 2013 B3 & ALS QC Standard ) -

Matrix Spikes (MS)
PAH/Phenols (GC/MS - SIM) ' o . 0

18 0.00 5.00 NEPM 2013 B3 & ALS QC Standard

NEPM 2013 B3 & ALS QC Standard

19 000 | Tso00

TRH - Semivolatile Fraction 0

Analysis Holding Time Compliance
If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container

provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.
Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics

14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.
Evaluation: x = Holding time breach ; v' = Within holding time.
Analysis

atrix: WATER

Sample Date Extraction / Preparation

Date extracted Due for extraction

Container / Client Sample 1D(s) Evaluation Date analysed Due for analysis Evaluation

| EG020F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acid; Filtered (EG020A-F)
MW1,

MW3, QA1

MW2, 14-Dec-2017 - —_ 19-Dec-2017 12-Jun-2018 v
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Matrlx WATER

Evaluation: x = Holding time breach ; v = Within holding time.

Sample Date

Extraction / Preparation

Analysis

Date extracted

Due for extraction | Evaluation Date analysed

Due for analysis I Evaluation

PRy, ST G Y

TEB075(SIMB Polnale

Amber Glass Bottle - Unpreserved (EP075(SIM))
MWA, MW2,
MWS3, QA1

14-Dec-2017

18-Dec-2017

21-Dec-2017

Ve 21-Dec-2017

27-Jan-2018

v

et A o

EP0801071 aTotal Petroleum Hydrocarbons

Amber Glass Bottle - Unpreserved (EP071)
MW1, MW2,
MW3, QA1

14-Dec-2017

18-Dec-2017

21-Dec-2017

v 21-Dec-2017

27-Jan-2018

Amber VOC Vial - Sulfuric Acid (EP080)
TRIP BLANK ]

13-Dec-2017

19-Dec-2017

27-Dec-2017

v 19-Dec-2017

27-Dec-2017

Amber VOC Vial - Sulfuric Acid (EP080)
MW4, MWS5,
MW6

14-Dec-2017

04-Jan-2018

28-Dec-2017

"3 04-Jan-2018

28-Dec-2017

Amber VOC Vial - Sulfuric Acid (EP080)
Mwi1, MWw2,

MW3, ' QA1

14-Dec-2017

19-Dec-2017

28-Dec-2017

v 19-Dec-2017

28-Dec-2017

jrgﬁgggfamm'Recoverable.Hydrocarbons -NEPM 2013 Fractions
Amber Glass Bottle - Unpreserved {(EP071)
MwW1, MW2,
MW3, QA1

14-Dec-2017

18-Dec-2017

21-Dec-2017

v 21-Dec-2017

27-Jan-2018

Amber VOC Vial - Sulfuric Acid (EP080)
TRIP BLANK

- 13-Dec-2017

19-Dec-2017

27-Dec-2017

v 19-Dec-2017

27-Dec-2017

Amber VOC Vial - Sulfuric Acid (EP080)
MwW4, MWs,
MWe

14-Dec-2017

04-Jan-2018

28-Dec-2017

»® 04-Jan-2018

28-Dec-2017

Amber VOC Vial - Sulfuric Acid (EP080)
MWA1, MW2,

QA1

14-Dec-2017

19-Dec-2017

28-Dec-2017

v 19-Dec-2017

28-Dec-2017

Amber r VOC Vial - Sulfuric Acld (EPOBO)
TRIP BLANK

13-Dec-2017

19-Dec-2017

27-Dec-2017

Ve 19-Dec-2017

27-Dec-2017

hmber VOC Vial - Sulfuric Acid (EP080)
Mwa, MWS5,

MwWeé

14-Dec-2017

04-Jan-2018

28-Dec-2017

x - 04-Jan-2018

28-Dec-2017

Amber VOC Vial - Sulfuric Acid (EP080)
MW1, Mwz,
MW3, QA1

14-Dec-2017

19-Dec-2017

28-Dec-2017

v 19-Dec-2017

28-Dec-2017
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to
" the expected rate. A listing of breaches is provided in the Summary of Outliers. ’
Matrix: WATER Evaluation: * = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Rate (%) Quality Control Specification
Expected

Count

Quality Control Sample Type
Reaqular Actual

Analytical Methods

Method Evaluation

Laboratory Duplicates (DUP) L R R R

Dissolved Metals by ICP-MS - Suite A EGO020A-F 2 19 10.53 10.00 v NEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) EP075(SIM) 0 18 0.00 10.00 % NEPM 2013 B3 & ALS QC Standard
TRH - Semivolatile Fraction EP0O71 0 19 0.00 10.00 % NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX EP080 4 40 10.00 10.00 v NEPM 2013 B3 & ALS QC Standard
Laboratory Control Samples (LCS) o .
Dissolved Metals by ICP-MS - Suite A EGO020A-F 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) EP075(SIM) 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH - Semivolatile Fraction EPO71 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX ) EP080 2 40 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Method Blanks (MB) s N
Dissolved Metals by ICP-MS - Suite A EGO020A-F 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) _ EPO75(SIM) 1 18 5.56 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH - Semivolatile Fraction EPO71 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
TRH Volatiles/BTEX EP080 2 40 6.00 5.00 v NEPM 2013 B3 & ALS QC Standard
Matrix Spikes (MS) i

Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 19 5.26 5.00 v NEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) EP0O75(SIM) 0 18 0.00 © 5,00 ® NEPM 2013 B3 & ALS QC Standard
TRH - Semivolatile Fraction . EP071 0 19 0.00 5.00 % NEPM 2013 B3 & ALS QC Standard °
TRH Volatiles/BTEX EP080 2 40 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods

" Method

Matrix

Method Descnpt/ons

Dissolved Metals by ICP-MS - Suite A

EGO20A-F

WATER

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI- EN/EGOZO Samples are 0.45um filtered
prior to analysis. The ICPMS technique utilizes a highly efficient argon plasma to.ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct
mass to charge ratios prior to their measurement by a discrete dynode ion detector.

TRH - Semivolatile Fraction

EP071

WATER

In house: Referenced to USEPA SW 846 - 8015A The sample extract is analysed by Capillary GC/FID and
quantification is by comparison against an established 5 point calibration curve of n-Alkane standards. This
method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

PAH/Phenols (GC/MS - SIM)

EPO75(SIM)

WATER

In house: Referenced to USEPA SW 846 - 8270D Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by comparison against an established 5 point cahbratron curve. This method is compliant
with NEPM (2013) Schedule B(3)

TRH Volatiles/BTEX

EP080

WATER

In house: Referenced to USEPA SW 846 - 8260B Water samples are directly purged prior to analysis by
Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve.
Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS

Preparation Methods

* Method

Matrix

analysis. This method is compliant with the QC requirements of NEPM (2013) Schedule B(3)

Method Descriptions

Separatory Funnel Extraction of Liquids ORG14 WATER | In house: Referenced to USEPA SW 846 - 3510B 100 mL to 1L of sample is transferred to a separatory funnel
’ and serially extracted three times using 60mL DCM for each extract. The resultant extracts are combined,
dehydrated and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS
default excludes sediment which may be resident in the container. '
Volatiles Water Preparation ORG16-W WATER

A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.
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CHAIN OF CUSTODY
ALS Laboretory: please tick >

-JADELA/DE 21 Bunna Raad Pooraka SA 5005
Ph- 08 8350 0830 £: adelpide@alsglobal.com

JBRISBANE 2 Byth Sireet Stafiord QLD 4053
Ph: 07 3243 7222 £: samples.bricbane@alsglobal com

OFARCRAY 75 Harbour Roao Wiackay (LD 4720
Ph: OF 4844 0177 E* mackay@alsglobal.com

OMELBOURNE 2-1 Westal Road Springvate VIS 3171
Ph: 03 8549 0630 E. aamoles melbournealsgiobsl.com

TINEWGASTLE 5 Rose Gum Road Warabrook NSW 2304
£h: 02 4088 9433 E: samples newceslie@zlagiabal.com

QNOWRA 4/13 Geary Place North Nowra NSV 2541
Ph: 02 3423 2083 E: nowra@alsglobal.com

UPERTH 10 Hod Way Malage WA 8090

OSYDNEY 277-289 Woodpark Road Smithfield NSW 2164
Ph: 02 8784 8555 £: samples.sydney@slsaiobal.com

UOTOWNSVILLE 14-15 Desma Court Bohis QLD 4818
Ph* 07 4795 0600 E: tovneswlie.envranmentalgalsglobel.com

OWOLLONGONG 09 Kenhy Street Wollongong NSW 2500

JGLADSTONE 96 Catiemondst Drive Cintan QLD 4680
Ph: 07 7471 5500 E: gladstone@alsgicbal.com

OMUDGEE 1/29 Sydney Road Mudgee NSYY 2850

Ph 0263720735 E: mikigee mail@arsglobal cam Ph: 08 9200 7655 E: samples.peth@alsglobal com

Pn: 02 4225 3125 £: wollongong@alsgiobal com

Lambhol L LAV EOR

CLIENT:

TURNAROUND REQUIREMENTS :
(Standard TAT may be longer for some tests

Fs Standard TAT (List due date):
Custody Seal Intact?

FOR.LABORATORY USE ONLY (Circle).

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

T

SAMPLE DETAILS

ANALYSIS REQUIRED including SUTTES (N5. Stite Codes must bo listed {o stiract sults price)

ALS USE ONLY - Qnl CONTAINER INFORMATION Additional Information
MATRIX: Solld(s) Watsr(\N) Where Metals are requiied, specify Total (unfitersd bottie required) or Dissolved (field fitared bottie required].
Comments on fikely cortarinant levets,
dilutions, or samples raquiring spectiic QC
anafysis elc.
—
TYPE & PRESERVATIVE TOTAL N—
LAB ID SAMPLE ID DATE /TIME MATRIX (refor to codas below} BOTTLES| - \ ]

W
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Environmental Division

Sydne :
yWorkyOrcier Reference

ES1731862

[kl

Telephone : +61-2-8784 8565

L\

>d P

Water Container Codes: P = U ed Plastic; N = Nifric Praserved Plastic; ORC = NItric Preserved ORC; SH = Sodlum

" |V= VOA Vial HC! Presarved; VB = VOA Vial Sodlum Bisulphate Presarved: VS = VOA Vial Sulfurie Preserved; AV = Airfreight Unpreserved Viel SG = Su

Z = Zinc Acetate Preserved Batile; E = EDTA Preserved Boftiss: ST = Sterilo Botile; ASS = Plastic for Acid Sulj

Hfuric Preserved Amber Glass; H = HCI proserved Plastic; HS = HCI preservad Speciation bottle; SP = Sulfuric Pressrved Plastio; F =

- @D

OFFICE: o el &, Ultra Trece Otganee] D Non Standard or urgent TAT (List due date): X _ ves

PROJECT: 70\ PROJECT NO.: ALS QUOTE NO.: SEQUENCE NUMBER (Clrcla) s Hazon loo ricks predent upon Ne NA

ORDER NUMBER: PURCHASE ORDER NO.: COUNTRY OF GRIGIN: coc; 3 4 s & 7 |Random Semple Temperstum on Recsipt: —c

rrosecTmanacer: — § Cadman CONTACT PH: oF: S 4 5 o 7 [oteromment ( :

SAMPLER: N:alberst sawpermoBite: (43D (G 34|  [Reunauisue RELINQUISHED BY: RECEIVED BY:

£OC Emalled to ALS?( YES J NB) EDD FORMAT (or defautt): L X H’% ﬁ’y

Email Reports to (Wl default to PM i no other addresses are (istad): M ey {’ v b P-3 , . WA\ DATEM DATE/TIME: DATE/TIME:

Emall Invoice to (wl default to PM f no ather addresses are fisted): t%cod(%\tmp (i,m(g,,a, C"aw AY LL/[? 51,{)/ 8217 Spn (217 7.30PM

F1LSYOMIN
NIORIO 40 8v1

v
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