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1.0 INTRODUCTION

Foundation Earth Sciences {(FES) was appointed by Westwood Pty Ltd to prepare an
Acid Sulphate Soil Assessment {(ASSA) for the property located 921 Punchbowl Road,
Punchbowl NSW, referred to as ‘the site’. The site is located in the Canterbury-

Bankstown Council municipality.

Refer to Figure 1 — Site Locality and Figure 2 - Site Features and Borehole Location

Plan.

The site is currently occupied by one registered club consisting of car park area,
driveways and grassed area. The site is proposed to be redeveloped into a mixed use
development including new registered club in the southern portion of the site, retail
tenancies on the ground floor, new internal road, pocket park, landscape areas, five
blocks of residential units in the north and four levels of residential units above the

ground floor registered club.

An ASS assessment is required as disturbances to Potential Acid Sulphate Soil {(PASS)
or Actual Acid Sulphate Soils, which may occur during construction and excavation
works, can result in the formation of acid. The acid, once formed, could then damage
infrastructure or harm ecological systems. The results of the field parameters from
this assessment should only be used as a preliminary study to determine if further
investigations are required. If results exceed the criteria, then further work,

including an ASS Management Plan, may be required.

2.0 OBIECTIVES

The purpose of the ASS Assessment is to determine the presence or absence of ASS

at the site. In the absence of ASS, it is essential to assess for the presence of Potential

® Foundation Earth Sciences 2022
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Acid Sulphate Soils (PASS). If the results do not meet criteria an Acid Sulphate Soil

Management Plan will be required.

This assessment reviewed the presence of ASS / PASS in the portion of the site that

may require excavation.

3.0 SCOPE OF WORKS

The scope of works of the ASS Assessment included:

Review of previous environmental assessments;

= Site walkover;

» Targeted soil boring, sampling and testing for ASS at the site;
= Groundwater sampling;

» |Interpretation of field test analysis and findings;

= NATA Accredited laboratory testing; and

= Reporting in accordance with relevant assessment guidelines / regulations

4.0 ASSESSMENT CRITERIA

When assessing ASS at sites in NSW Acid Sulphate Soils Management Advisory
Committee (ASSMAC) (1998) Acid Sulphate Soils Assessment Guidelines apply.

A review of NSW Department of Land & Water Conservation {(DLWC) Acid Sulphate
Soil Risk Maps (Edition Two, December 1997, Scale 1:250,000} was undertaken. The
risk maps do not detail the severity of the ASS, but only provide an indication that
they may be present. The decision to classify certain areas as ASS is based on a

number of geomorphic conditions and site criteria. The following points are used to

® Foundation Earth Sciences 2022
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determine if ASS is likely to exist {extracted from ASSMAC (1998) Acid Sulphate Soils

Assessment Guidelines):

* Sediments of recent geological age (Holocene) ~ 10 000 yr.

¢ Soil horizons less than 5m AHD (Australian Height Datum).

* Marine or estuarine sediments and tidal lakes.

* In coastal wetlands or back swamp areas; waterlogged or scalded areas;
interdune swales or coastal sand dunes.

* In areas where the dominant vegetation is mangroves, reeds, rushes and
other swamp tolerant and marine vegetation.

* In areas identified in geological descriptions or in maps bearing sulphide
minerals, coal deposits or former marine shales/sediments.

¢ Deeper older estuarine sediments >10m below the ground surface, Holocene

or Pleistocene age.

Based on the above information in order to determine whether there is a potential
for acid sulphate soils to be present within a site, reference was made to the NSW
Department of Land & Water Conservation (DLWC) Acid Sulphate Soil Risk Maps
(Edition Two, December 1997, Scale 1:250,000). A review of the “Botany Bay” map
indicated that a portion of the site is located in “Disturbed Terrain”. A review of the

Bankstown LEP 2015 indicated the site is located in the area of “Class 3”.

The following soil indicators are used to determine if ASS is actually present on a site:
o field pH <4 in soils
e presence of shell
® any jarosite horizons or substantial iron oxide mottling in auger holes, in
surface encrustations or in any material dredged or excavated and left

exposed. Jarosite is not always found, however, in actual acid sulphate soils.

® Foundation Earth Sciences 2022
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The following soil indicators are used to determine if PASS is actually present on a
site:

o waterlogged soils, unripe muds (soft, buttery, blue grey or dark greenish
grey) or estuarine silty sands or sands (mid to dark grey) or bottom sediments
of estuaries or tidal lakes (dark grey to black)

e presence of shell

¢ soil pH usually neutral but may be acid -positive Peroxide Test {see section

7.2 Field pH resuls).

© Foundation Earth Sciences 2022
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5.0 SITE INFORMATION

5.1 Site ldentification

The site is identified as follows:

Table 1: Site Identification Review

Site Location

Lot/DP Lot A in DP378634;

Lot D in DP 382627;

Lot 6 in DP5245

Lot 14&15 in DP132440;
Lot 1 in DP236825

Site Coordinates # SW corner: Latitude: -33.922595, Longitude: 151.201726
Parish Botany

County Cumberland

Site Area Approximate 1.790 hectares

Local Government Area (LGA) Canterbury-Bankstown

Zoningi#it B1 - Neighbourhood Centre
R2 - Low Density Residential

SP2 - Infrastructure

Surrounding Land Uses North | Residential

South | Road then commercial

East Road then Service Station

West | Commercial Storage

Notes:  # Six Maps
## refer to NSW Planning Portal

https://www.planningpaortal.nsw.gov.aw/spatialviewer/#/find-a-property/address
{www. plannineportal nsw.gov.an/find-a-property

@ Foundation Earth Sciences 2022
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5.2 Topography

The topography viewed on NSW ESPADE indicated the following for the Birrong
Fluvial Landscape. Level to gently undulating alluvial floodplains with local relief <5m
and slope gradients <3%. Broad concave valleys. Most drainage lines have been

converted to lined concrete and brick channels.

Based on the site inspection it was determined that the site area had a slight slope of

2% to the north west.

5.3 Local Geology & Surface Waters

The borders the following two geological profiles:

s The Geological Map of Sydney (Geological Series Sheet 9130, Scale 1:100,000,
1983), published by the Department of Mineral Resources indicates the
residual soils within the site to be underlain by Quaternary Age s0ils
consisting of silty to peaty quartz sand, silt and clay. Ferruginous and humic
cementation in places with common shell layers.

¢ The Geological Map of Sydney {Geological Series Sheet 9130, Scale 1:100,000,
1983), published by the Department of Mineral Resources indicates the
residual soils within the site to be underlain by Triassic Age Shale of the

Wianamatta Group, comprising black to dark grey shale and laminite.

The nearest downgradient watercourse is a stormwater channel that is located
beneath the site running through the central portion of the site in east west
direction and along the western boundary in a north south direction. The
stormwater channels appear to drain into Salt Pan Creek located approximately

531m south west of the site, which eventually discharges into the Georges River.

© Foundation Earth Sciences 2022
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5.4 Proposed Development

The site is currently occupied by one registered club consisting of car park area,
driveways and grassed area. The site is proposed to be redeveloped into a mixed use
development including new registered club in the southern portion of the site, retail
tenancies on the ground fioor, new internal road, pocket park, landscape areas, five
blocks of residential units in the north and four levels of residential units above the

ground floor registered club.

Refer to Appendix C - Proposed Development Plans.

®© Foundation Earth Sciences 2022
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6.0 SOIL BORING AND SAMPLING

A soil sampling and analysis program was used to consolidate the nature and degree
of Acid Sulphate Soils present in the surface and subsurface geology. Samples were
collected from six boreholes within the site. The borehole focations are presented in

Figure 2 — Site Features and Borehole Location Plan.

Field analysis was performed on the collected samples for pHr and pHioc in
accordance with the required sampling techniques of the ASSMAC (1998)
Assessment Guidelines — ASSMAC (1998) Field pH and peroxide test protocol).

6.1 Quality Assurance/Quality Control {aa/Qc)

Standard QA/QC procedures were followed. The decontamination of sampling
equipment and the hand auger was achieved by washing with phosphate-free
detergent and tap water, followed by final rinsing with distilled water. This was

conducted after the collection of samples.

Standard sampling and analysing procedures are in accordance with and set out in

the NSW ASSMAC (1998} “Acid Sulphate Soils Assessment Guidelines”.

© Foundation Earth Sciences 2022
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7.0 FIELD RESULTS
7.1 Soil Observations

Based an information from all boreholes, the surface and sub-surface profile across

the site is generalised as follows:

* Fill: Sitty Clay, Clayey Silt;
* Natural: Silty CLAY, Clayey SILT, Peaty CLAY
* Bedrock: SHALE;

No unusual colouring or shells were detected in the soil suggesting the presence of

pyrite (iron sulphide) or jarosite was unlikely.

Refer to Appendix B — Borehole Logs.

© Foundation Earth Sciences 2022
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7.2 Field pH Results

The results of the field pH tests are presented in the table below:

Table 2: Summary of field analysis results

=R e e b o hpn ] SR

samgle | Deptitmp b o melm e 1 o o Rae

¥ e : | &0 | SoilpHe | HgO. | SoilpHmx | —pH) | Reaction Raie
AS1 0.2 - 7.8 - 6.2 1.6 Low reaction
AS1 0.5 - 7.6 - 6.1 1.5 Low reaction
AS1 1 - 8.4 - 6.4 2 Low reaction
AS1 1.5 - 8.5 - 6.2 2.3 Low reaction
AS1 2 - 8.7 - 6.2 2.5 Low reaction
AS1 2.5 - 8.3 - 6 2.3 Low reaction
AS1 3 - 8.2 - 8.7 -0.5 Volcanic reaction
AS1 3.5 - 3.4 - 8.9 -0.5 Volcanic reaction
AS1 4 - 3.4 - 8.8 -0.4 Volcanic reaction
AS1 4.3 - 8.4 - 6.2 2.2 Low reaction
AS2 0.2 - 8.1 - 8 0.1 Volcanic reaction
AS2 0.5 - 7.9 - 7.7 0.2 Volcanic reaction
AS2 1 - 8.1 - 8.3 0.2 Volcanic reaction
AS2 1.5 - 8.1 - 8 0.1 Volcanic reaction
AS2 2 - 7.4 - 8 -0.6 Volcanic reaction
AS2 2.5 - 8 - 8.7 -0.7 Volcanic reaction
AS2 3 - 8.1 - 8.7 -0.6 Volcanic reaction
AS2 3.5 - 8.6 - 9 -0.4 Volcanic reaction
AS2 4 - 8.6 - 8.7 -0.1 Volcanic reaction
AS2 4.5 - 8.2 - 6.4 1.8 High reaction
AS3 0.2 - 8.5 - 6.1 2.4 Medium reaction
AS3 0.5 - 9 - 7.8 1.2 Volcanic reaction
AS3 1 - 7.2 - 3.9 3.3 Volcanic reaction
AS3 1.5 - 7.4 - 6.3 1.1 Volcanic reaction
AS3 2 - 7.5 - 7.3 0.2 Volcanic reaction
AS3 2.5 - 7.8 - 7.8 0 Volecanic reaction
AS3 3 - 8 - 8.1 -0.1 Volcanic reaction
AS3 3.5 - 8.1 - 8.6 -0.5 Volcanic reaction
AS3 4 - 7.4 - 6.5 0.9 Volcanic reaction
AST oz b5 = 3.7 1.8 Medium reaction

© Foundation Earth Sciences 2022
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AS4 0.5 4.9 3.7 1.2 Low reaction

AS4 1 7 7.9 -0.9 Volcanic reaction
AS4 1.5 7.5 6.1 14 Voleanic reaction
AS4 2 8.2 8.4 -0.2 Volcanic reaction
AS4 2.5 8.1 9.2 -1.1 Volcanic reaction
AS4 3 7.9 8.5 -0.6 Volcanic reaction
AS4 3.5 7.7 8.3 -0.6 Volcanic reaction
AS4 4 8 8.1 -0.1 Volcanic reaction
ASS5 0.2 54 4.4 1 Low reaction

ASS 0.5 5.9 4.3 1.6 Low reaction

AS5 1 7.6 7.9 -0.3 Volcanic reaction
ASS 1.5 7.5 6.4 1.1 Low reaction

ASS 2 7.8 8.2 -0.4 Medium reaction
AS5S 2.5 7.8 8.2 -0.4 Volcanic reaction
AS5 3 7.6 7.4 0.2 Medium reaction
AS5 3.5 7.4 7.4 0 Medium reaction
AS6 0.1 8.2 6 2.2 Medium reaction
AS6 0.5 7.2 4.2 3 Medium reaction
AS6 1 7.4 5.2 2.2 Medium reaction
AS6 15 7 6.6 0.4 Volcanic reaction
ASG 2 7.9 8.7 -0.8 Volcanic reaction
AS6 2.5 7.9 3.4 -0.5 High reaction

AS6 3 7.9 8.7 -0.8 Volcanic reaction
AS6 3.5 8.2 8.8 -0.6 High reaction

AS6 4 8 6.6 14 Medium reaction
AS6 4.5 3.2 8.3 -0.1 Volcanic reaction

Notes:

¥ pHsrefers to pH field (soil and distilled H,0).

Y Vv v

PHsox refers to pH field oxidised (soil and peroxide).
Change in pH refers to pH field minus pH field oxidised.
Bold and highlighted refers to detections.

To investigate the pH of the soils (pHr) water was added to the soil samples. pHs of

the investigated samples was above 4. This indicates the soils from which the

samples were collected did not contain actual ASS.

© Foundation Earth Sciences 2022
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To investigate the presence of PASS, 30% peroxide {H.02) was added to soil samples
and the resulting pH of the mixture was measured (field test protocols are presented
in Appendix D of the ASSMAC {1998) Field pH and peroxide test protocol). The pH
dropped by at least two units and the reaction rating was high to volcanic in a
number of samples as per Table 2. Based on the field analysis further laboratory

investigation was warranted.

7.3 Groundwater Results

In coastal areas where there are acid sulphate soils and shallow groundwater,
altering the water table {as a direct or indirect outcome of the proposed activity) can
result in oxidation of the sulfidic materials and acidification of both surface and

groundwater.

The analysis of groundwater or drain water for the soluble chloride: soluble sulphate
(CL: SO4*) ratio can indicate that sulfidic material in the vicinity of the site is being,
or has been, oxidised. In order 1o undertake this test, water samples should be
submitted for laboratory analysis. The locations of each borehole or sampling site

should be clearly marked on a map with grid references for each sample location.

Where the analysis indicates that there is an elevated level of sulphate ions relative
to the chloride ions, these results provide a good indication of the presence of acid
suiphate soils in the landscape. A CL: SO4” ratio of less than four (CL: S04%<4) and
certainly a ratio less than two, is a strong indication of an extra source of sulphate

from previous sulphide oxidation {Mulvey 1993).

However, the CL: SO4* ratio becomes less predictive in freshwater or as brackish
water approaches that of freshwater. And with groundwater, as the layer supplying
most of the water within a hole will influence the final analysis outcomes, properly

installed “nested” piezometers, accessing particular strata or horizon/ depth

© Foundation Earth Sciences 2022
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intervals, will assist in overcoming sampling limitations and improve the reliability of

resuits (Mulvey 1997).
The ANZG 2018 Australian and New Zealand Guidelines for Fresh and Marine Water
Quality recommend Water Quality Criteria for protection of aquatic ecosystems and

it should be met for the discharge of water into the environment,

Table 3: Summary of Groundwater Analysis

490

1-ANZG 2018 Default Trigger values for lowland rivers in south eastern Australia

2-Yellow highlight indicates exceedance of adopted criteria

Based on the groundwater testing results provided in Table 3, the groundwater does

NOT have an indication of an extra source of sulphate from previous sulfide

oxidation due to the ratio of CL S04*>4 in BH1/GW1. However, the ratio js less

predictive in freshwater or brackish water. The recorded EC results are indicative of

brackish water.

The PH is within the ANZG 2018 criteria.; the EC & TDS values are over the ANZG
2018 criteria.
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8.0 SUSPENDED PEROXIDE OXIDATION COMBINED ACIDITY &
SULPHATE (SPOCAS) RESULTS

Following the field tests undertaken by FES {administered Envirolab), fifteen {15) soil
samples from FES (collected 17 February, 2022) were submitted to the NATA
certified laboratory of Envirolab for the SPOCAS test.

The soils were assessed against the guidelines set out in Acid Sulphate Soils
Management Advisory Committee (ASSMAC) (1998) Acid Sulphate Soifs Assessment
Guidelines. The action criteria selected was based on excavation of more than 1,000
tonnes of soils disturbed within the site. The results are assessed against the

available criteria, those being:

Coarse to Fine Texture Soils

0.03%

= Sulphur Trail (Spos)

=  Acid Trail (TPA)

18 mol H*/tonne

The laboratory analysis results are presented in the foliowing table:

® Foundation Earth Sciences 2022
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Table 4: Laboratory Results - SPOCAS

AS1 Silty Ciay 1 <0.005 <5 <5 <5 <0.75
AS1 Silty CLAY 2 <0.005 <4 <5 <5 <0.75
AS1 Silty CLAY 3 <0.005 <5 <5 <5 <0.75
AS3 Peaty CLAY 1 0.01 <5 <5 <5 0.92
AS3 Silty CLAY 2 0.006 <5 <5 <5 <0.75
AS3 Silty CLAY 3 <0.005 <5 <5 <5 <0.75
AS4 Silty CLAY 0.5 <0.005 22 16 <5 1.8
AS4 Silty CLAY | 1.5 <0.005 <5 <5 <5 <0.75
AS4 Silty CLAY 3 <0.005 <5 <5 <5 <0.75
AS5 Silty Clay 0.2 <0.005 10 10 <5 0.83
AS5 sityclay | 1 <0.005 <5 <5 <5 <0.75
AS5 Silty CLAY | 2.5 <0.005 <5 <5 <5 <0.75
AS6 Clayey SILT | 1 <0.005 <5 <5 <5 <0.75
AS6 Clayey SILT | 2 <0.005 <5 <5 <5 <0.75
AS6 Clayey SILT | 4 <0.005 <5 <5 <5 <0.75
ASSMAC | - : _
Guidelines |
Fine to - 0.03 - 18 18 -
Coarse
Texture
Notes: .

»>  Guidelines follow the ASSMAC “Acid Sulphate Soils Assessment Guidelines 1998

> Fine Texture Criteria based upon clay content of > or equal to 40%

> Medium Texture Criteria based upon clay content of 5-40%

»  Criteria based upon more than 1000 tonnes disturbed

> Bold values exceed ASSMAC guidelines

When comparing the results summarised above in Table 4 to Table 4.4 (ASSMAC) for
fine to coarse texture soils it can be determined that the percentage of oxidisable

Sulphur (SPOS) & acid trail (TPA/TSA) were below the action criteria.

©® Foundation Earth Sciences 2022
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9.0 CHROMIUM REDUCIBLE SULPHUR RESULTS

Chromium Reducible sulphur method calculates the potential acidity from analysis of
sulphide content. This method does not include sulphur from organics and sulphates
(e.g. gypsum) and detects as low sulphide content and is therefore suitable to
determine potential interferences caused by naturally occurring acidity within the

soils. The laboratory results are presented in the following table:

Table 5: Laboratory Results — Chromium Reducible Sulphur

Sample  |Depth | Chromium Reducible Sulphur (%)

Sampling dated 17'" February 2022
AS1 1 0.006
AS1 2 <0.005
- 5 <0.005
AS3 1 iy
. 5 <0.005
AS3 3 <0.005
AS4 0.5 0.007
ASA 1.5 R.80
ASA 3 <0.005
ASS 0.2 <0.005
hss X 0.009
ASE e 0.007
AS6 . <0.005
AS6 2 <0.005
e 7 <0.005

SPOS Action Criteria 0.03
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The results from the Table 5 indicated the following:

* A lack of oxidisable sulphur compounds detected within the soil at all

borehole locations.

10.0 DISCUSSION AND CONCLUSION

The assessment of acid sulphate material can be quite complex and can have a lot of
interferences associated with the test methods and soil matrix. The following points
outline the evidence to support the site is not impacted:

* Analysis using the Chromium reducible suite indicated that oxidisable
sulphur compounds were either not detected and/or below the relevant
action criteria.

* Analysis via the SPOCAS test indicated the percentage of oxidisable Sulphur
{SPOS) & acid trails {TPA/TSA) were below the relevant action criteria;

* The risk maps indicate portion of the site located in Disturb Terrain with the
impacted depths ranging from 4m BGL, however, the bedrock starts
approximately from 3.3 to 4m BGL.

* The site is located at an elevation of approximately 7-8m AHD according to

google earth. Acid Sulphate Soils occur in soil horizons less than 5m AHD

(Australian Height Datum).

Therefore, it has been determined that the site is NOT impacted by acid sulphate
soils in the vicinity of the borehole locations designated as AS1 to AS6 to a maximum
depth of 5.0m BGL. Furthermore, an Acid Sulphate Soil Management Plan (ASSMP) is

not required for the site as it is not impacted with AASS/PASS to the maximum depth

of analysis.

We would be pleased to provide further information or discuss any aspect of our
report. Please do not hesitate to contact the undersigned should you have any

gueries.
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LIMITATIONS

Whilst to the best of our knowledge, information contained in this report is accurate
at the date of issue, although subsurface conditions, including groundwater levels
and contaminant concentrations, can change in a limited time. This should be borne
in mind if the report is used after a protracted delay. There is always some disparity
in subsurface conditions across a site that cannot be fully defined by investigation.
Hence it is unlikely that measurements and values obtained from sampling and
testing during environmental works carried out at a site will characterise the

extremes of conditions that exist within the site.

There is no investigation that is thorough enough to preclude the presence of
material that presently or in the future, may be considered hazardous at the site.
Since regulatory criteria are constantly changing, concentrations of contaminants
presently considered low may, in the future, fall under different reguiatory standards

that require remediation.

Opinions are judgements that are based on our understanding and interpretation of
current regulatory standards, and should not be construed as legal opinions.
Although the information provided by an Acid Sulphate Soils Assessment and
Management Plan can reduce exposure to risks, no assessment, however diligently
carried out, can eliminate them. It must be noted that these findings are
professional findings and have limitations. Even a rigorous professional assessment
may fail to detect all ASS and/or PASS on a site. Sulphates may be present in areas

that were not surveyed or sampled.

© Foundation Earth Sciences 2022
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FIGURE 1: SITE LOCATION

© Foundation Earth Sciences 2022
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FIGURE 2: SITE FEATURES AND BOREHOLE LOCATION PLAN
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APPENDIX A: NATA ACCREDITED LABORATORY CERTIFICATES
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Envirolab Services Pty Ltd

s ABN 37 112 535 645
Env'ROLFlB 12 Ashley St Chatswood NSW 2067
W ph 02 8910 6200 fax 02 9910 6201
customerservice@envirolab.com.au

Emi["[’:kqul.ﬂa @g‘l_pl AM‘EI“EQ www.envirolab,com.au

CERTIFICATE OF ANALYSIS 289262
Client Details

| Client Foundation Earth Sciences Pty Lid |
Attention Michael Silk
Address PO Box 4405, East Gosford, NSW, 2250 }
Sample Details
| Your Reference E2232.3, Punchbowl |
Number of Samples 56 Soil
Date samples received 18/02/2022

Date completed instructions received 18/02/2022

Analysis Details
Please refer to the following pages for results, methodology summairy and quality control data.

Samples were analysed as received from the client. Results relats specifically to the samples as recsived.
Results are reported on a dry weight basis for solids and on an as received basis for other matrices,

Report Details
Date results requested by 25/02/2022 '

Date of Issue 25/02/2022
NATA Accreditation Number 2801. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025 - Testing. Tests not coverad by NATA are denoted with *

Results Approved By Authorised By

Priya Samarawickrama, Senior Chemist

Nancy Zhang, Laboratory Manager

Envirclab Reference: 289262
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Revision No: ROG




Client Reference: E2232-3, Punchbowl

sPOCAS field test

Our Reference 289262-1 289262-2 289262-3 289262-4 289262-5
Your Reference UNITS AS1 AS1 AS1 AS1 AS1
Depth 02 0.5 1 1.5 2
Type of sample Soil Soil Soil Sail Seil
Date Sampled 17/02/2022 1710212022 17/02/2022 17102/2022 1710212022
Date prepared = 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
Date analysed = 21/02/2022 21/02/2022 21/02/2022 2110272022 21/02/2022
pH= (field pH test)* pH Units 7.8 7.6 8.4 8.5 8.7
pHrox (field peroxide test)* pH Units 6.2 6.1 6.4 6.2 6.2
Reaction Rate™ = Low reaction Low reaction l.ow reaction Low reaction Low reaction
sPOCAS field test

Our Referance 289262-6 289262-7 289282-8 289262-9 289262-10
Your Reference UNITS AS1 AS1 ASt AS1 AS1
Depth 25 3 3.5 4 4.3
Type of sample Suil Soil Soil Soil Soil
Date Sampled 17102/2022 17/02/2022 17/02/2022 17/02/2022 17/02/2022
Date prepared e 21/02/2022 21/02/2022 21/02/2022 2110212022 21/02f2022
Date analysed o 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
pHe (field pH test)* pH Units 8.3 8.2 8.4 8.4 8.4
pHrox (field peroxide test)* pH Units 6.0 87 8.9 8.8 6.2
Reaction Rate* S Low reaction |Volcanic reaction | Volcanic reaction | Volcanic reaction] Low reaction
sPOCAS field test

QOur Reference 289262-11 289262-12 289262-13 289262-14 289262-15
Your Reference UNITS AS2 AS2 AS2 AS2 AS2
Depth 0.2 0.5 1 1.5 2
Type of sample Soil Sail Soil Soil Soil
Date Sampled 17/02/2022 17/02/2022 17/02/2022 17/02/2022 17/0212022
Date prepared a 21/02/2022 21/02/2022 21/02/2022 2110212022 21/02/2022
Date analysed = 21/0212022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
pHr (field pH test)* pH Units 8.1 7.9 8.1 8.1 7.4
pHrox (field peroxide test)” pH Units 8.0 7.7 8.3 8.0 8.0

Reaction Rate*

Volcanic reaction

Volcanic reaction

Volcanic reaction

Volcanic reaction

Volcanic reaction

Envirolab Reference; 289262

Revision No:

R0OO
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sPOCAS field test

Client Reference: E2232-3, Punchhowl

Reaction Rate*

Volcanic reaction

Volcanic reaction

Voleanic reaction

Our Reference 289262-16 289262-17 289262-18 289262-19 289262-20
Your Reference UNITS AS2 AS2 AS2 AS2 AS2
Depth 25 3 3.5 4 4.5
Type of sample Sof Soil Soil Soil Soil
Date Sampled 17/0212022 17102/2022 17/02/2022 17102/2022 17/02/2022
Date prepared & 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
Date analysed = 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
pH: (field pH test)* PH Units 8.0 8.1 8.6 36 8.2
pHrox {field peroxide test)* pH Units 8.7 8.7 9.0 8.7 6.4
Reaction Rate* = Volcanic reaction | Volcanic reaction | Velcanic reaction | Velcanic reaction High reaction
sPOCAS field test

Qur Referenca 289262-21 289262-22 289262-23 289262-24 289262-25
Your Reference UNITS AS3 AS3 AS3 AS3 AS3
Depth 0.2 0.5 1 1.5 2
Type of sample Soil Soil Soil Soil Sail
Date Sampled 17/022022 1710212022 17/02/2022 1710212022 17/02/2022
Date prepared - 2110212022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
Date analysed = 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
pHe (field pH test)* pH Units 8.5 8.0 7.2 7.4 7.5
pHrox (field peroxide test)* pH Units 6.1 7.8 3.9 6.3 7.3
Reaction Rate* 3 Medium reaction |Volcanic reaction | Volcanic reaction | Voleanic reaction | Volcanic reaction
sPOCAS field test

Our Reference 289262-26 289262-27 289262-28 289262-29 288262-30
Your Reference UNITS AS3 AS3 AS3 AS3 AS4
Depth 2.5 3 3.5 4 0.2
Type of sample Soii Soil Sail Soil Soil
Date Sampled 17/02/2022 1710212022 17/02/2022 17/02/2022 17/02/2022
Date prepared = 21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022
Date analysed e 21/02/2022 21/02/2022 2110212022 21/02/2022 21/02/2022
pHs (field pH test)* pH Units 7.8 8.0 8.1 74 55
pHrox (field peroxide test)* PH Units 7.8 8.1 86 6.5 3.7

Volcanic reaction

Medium reaction

Envirclab Reference; 289262

Revision No:

ROG
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sPOCAS field test
Qur Reference

Your Reference

Depth

Type of sample

Date Sampled

Date prepared

Date analysed

pH: (field pH test)”

pHrox (field peroxide lesty*

Reaction Rate™

Client Reference: E2232-3, Punchbowl

UNITS

pH Units

pH Units

289262-31
AS4
0.5
Soil
17/02/2022
2140212022
21/02/2022
4.9
37

Low reaction

289262-32

AS4

i

Sail
1710212022
21/02/2022
21/02/2022

7.0

7.9

Volcanic reaction

288262-33
AS4
1.5
Sail
17/02/2022
21/02/2022
21/02/2022
7.5
6.1

Volcanic reaclion

289262-34

AS4

2

Sail
17/02/2022
21/02/2022
21/02/2022

8.2

8.4

Volcanic reaction

289262-35
AS4
2.5
Soil
1710272022
21/02/2022
21/02/2022
8.1
9.2

Volcanic reaction

sPOCAS field test
Our Reference

Your Reference

Depth

Type of sampie

Date Sampled

Date prepared

Date analysed

pHr (field pH test)

pHrox (field peraxide test)*

Reaction Rate*

UNITS

pH Units
pH Units

289262-36
AS4
3
Soil
17/02/2022
21/02/2022
21/02/2022
7.9
8.5

Voleanic reaction

289262-37
AS4
3.5
Soil

17/02/2022

21/02/2022

21/02/2022
7.7

8.3

Volcanic reaction

289262-38
AS4
4
Soil
17/02/2022
21/02/2022
211022022
8.0
8.1

Voicanic reaction

289262-3%
AS5
0.2
Soil
17/02/2022
21102/2022
21/02/2022
5.4
4.4

Low reaction

28926240
ASS5
0.5
Soil
17/02/2022
21/02/2022
211022022
5.9
4.3

Low reaction

sPQCAS field test
Our Reference

Your Reference

Depth

Type of sample

Date Sampled

Date prepared

Date analysed

pHe (field pH test)”

pHrox (fleld peroxide test)”

Reaclion Rate*

UNITS

pH Units

pH Units

280262-41
ASS
1
Soil
17/02/2022
21/02/2022
2110212022
76
7.9

Volcanic reaction

289262-42
AS5
1.5
Soil
17/02/2022
21/02/2022
21/02/2022
7.5
6.4

Low reaction

28926243

ASS

2

Soil
17/02/2022
21/02/2022
21/02/2022

7.8

82

Medium reaction

289262-44
AS5
2.5
Soil
17/02/2022
2110272022
21/02/2022
7.8
8.2

Volcanic reaction

289262-45
AS5
3
Soil
171022022
21/02/2022
21/02/2022
7.6
7.4

Medium reaction

Emdrolab Reference: 289262
Revision No: R0OO
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Your Reference

Depth

Type of sample

Date Sampled

Date prepared

Date analysed

pHE (field pH test)*

PHrox {field peroxide testy*

Reaction Rate*

Client Reference: £2232-3, Punchbhowl

UNITS

pH Units

pH Units

SPOCAS field test
Our Reference 289262-46 28926247 28926248 289282-49 239262-50

AS5 ASB AS6 ASB AS6E

35 6.1 0.5 1 1.5

Soil Soil Soil Soit Soit
17/0212022 17/02/2022 170022022 17/02/2022 17/02/2022
21/0272022 21/02/2022 2110212022 21/02/2022 21/02/2022
21/02/2022 21/02/2022 21/02/2022 21/02/2022 21/02/2022

7.4 8.2 72 7.4 7.0

7.4 8.0 4.2 5.2 6.6

Medium reaction | Medium reaction | Medium reaction | Medium reaction |Volcanic reaction

SPOCAS field test
Our Reference

Your Reference

Depth

Type of sample

Date Sampled

Date prepared

Date analysed

pHF (field pH testy*

pHrex (field peroxide test)*
Reaction Raie*

UNITS

pH Units

pH Units

Voleanic reaction

239262-51
ASE
P4
Soil
17/02/2022
2110212022
21/02{2022
79
8.7

289262-52
ASE
2.5
Sail
17/02/2022
21/02/2022
21/02/2022
7.9
8.4

High reaction

289262-53
ASE
3
Sail
17/02/2022
21/02/2022
21/02/2022
7.8
8.7

Volcanic reaction

285262-54 289262-55
ASE AS6
3.5 4
Soil Soll
17/02/2022 17/02/2022
21/02/2022 21/02/2022
21/02/2022 2110212022
8.2 8.0
8.8 6.6

High reaction | Madium reaction

Your Reference

Depth

Type of sample

Date Sampled

Date prepared

Date analysed

pHF (field pH test)*

pHrox {field peroxide test)*

Reaction Rate*

sPOCAS field test
Qur Reference

UNITS

pH Units
pH Units

Volcanic reaction

288262-55
AS8
45
Soif
17/02/2022
2110212022
21/02/2022
8.2
8.3

Envirolab Refarence: 289262
Ravision No: ROO
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Client Reference: E2232-3, Punchbowl

Methaod ID Methodology Summary
Inorg-063 pH- measured using pH meter and elactrode. Soil is oxidised with Hydragen Peroxide or extracted with water, Based on section
H, Acid Sulfate Soiis Laberatory Methods Guidelines, Version 2.1 - June 2004. To ensure accurate results these lests are
recommended to be done in the field as pH may change with time thus these results may not be representative of true field
conditions.

Envirclab Reference: 289262 Page |6 0of9
Revision No: ROO



Client Reference: E2232-3, Punchbowl

QUALITY CONTROL: sSPOCAS field test Duplicate Spike Recovery %
Test Descripfion Units PQL Method Biani # Base Dup. RPD LCS-1 [NT]
Date prepared - 21/02/2022 | A1 21/02/2022 21/02/2022 . 21/02/2022
Date analysed - 21/02/2022 | 1 2t/02/2022 21/02/2022 21/02/2022
pHe (feld pH test) pH Units Inorg-063 1 7.8 7.6 3 102
PHrox (field peroxide testy* pH Units Inorg-063 1 8.2 6.2 0 102

QUALITY CONTROL: sPOCAS field test Spike Recovery %
Test Descripfion Units PQL Method Blank | # Base Dup. RPD LCS-2 {NT]
Date prepared - L 21/02/2022 21/02/2022 21/02/2022
Date analysed - 11 2170212022 21/02/2022 21/02/2022
PHr {field pH test)* PH Units Inorg-063 1 8.1 8.0 1 101
PHrox (field peroxide test) PH Units Inorg-063 M 8.0 7.9 1 101

QUALITY CONTROL: sPOCAS field test Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date prepared - 21 21/02/2022 21/02/2022
Date analysed - 21 21/02/2022 21/02/2022
PHr {fiekd pH test)* pH Units Inorg-063 21 8.5 8.4 1
PHeox (field peroxide tast)” pH Units Inorg-063 21 8.1 6.1 0

QUALITY CONTROL: sPOCAS field test Spike Recovery %
Test Description Uniis PQL Method Base Dup. RPD [NT] [NT)
Date prepared - 31 2170212022 21/02/2022
Date analysed - 31 21/02/2022 21/02/2022
pHr {fieid pH test)* pH Units Inorg-063 31 4.9 4.8 2
PHrox (field peroxide test)” PpH Units Inorg-063 31 3.7 3.6 3

QUALITY CONTROL: sPOCAS field fest Duplicate Spike Recovery %
Test Description Units PaL | Method Biank #* Base Dup. RFPD [NT} {NT]
Date prepared - 41 21/02/2022 21/02/2022 .
Date analysed - 41 21/02/2022 21/02/2022
pHr (field pH testy* pH Units Inorg-063 41 7.6 7.4 3
PHrox (field peroxide test)* pH Units Inorg-063 41 7.9 7.8 1

QUALITY CONTROL: sPOCAS field test Duplicate Spike Recovery %
Test Description | Units PQL Method Blank # Base Dup. RPD INT} [NT]
Date prepared = 51§ 21/02r2022 21022002 |
Date analysed - 51 21/02/2022 21/02/2022
pH= (field pH tast)* FH Units Inorg-063 51 7.8 7.9 0
pHrox (field peroxide test)” pH Units Inorg-063 51 8.7 8.5 2
Envirolab Reference: 289262 Page |7 of 8
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Client Reference: E2232-3, Punchbowl

Result Definitions

' NT | Nottested
NA | Test not required

l INS | Insufficient sample for this test
PQL  Practical Quantitation Limit
| < | Less than
> | Greater than

i RPD | Relative Percent Difference
l LCS | Laboratory Control Sample
NS | Not specified

NEPM | National Environmental Protection Measure
NR | Not Reported

I AT e e e

Envirclab Reference: 289262 Page |8 of9
Revision No: ROO



Client Reference: E2232-3, Punchbowl

Quality Control Definitions

This is the component of the analytical signal which i not derived from the sample but from reagents,
Blank | glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This s the complete duplicate analysis of a sample from the process batch, If possible, the sample selected

Duplicate should be one where the analyte concentration is easily measurable.

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike |
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS {Laboratory | This comprises either a standard reference material-or a control matrix (such as a Blank sand or water} fortified |
Control Sample) | with analytes representafive of the analyte class. It is simply a check sample.

Surrogate Spike Surrogates are known additions to each sample, blank, matrix spikeand LCS in a batch, of compounds which
9 p are similar to the analyte of interest, however arg not expected to be found in real samples.

Aus'tralian-bri:nking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Colj levels are less than

1cfu/100mL, The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011,

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH (where available),

Limit provided for Nicksl is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committes,
2018.

Guideline limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 201 9, Table
- 7.2

Laboratory Acceptance Criteria

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to mest
or exceed NEPM requirements. All sampies are tested in batches of 20, The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water sampies, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical technigues but is typically in
the range 20%-50% — see ELN-PO5 QA/QC tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals (not SPOCAS); 60-140% for
organics/SPOCAS (+/-50% surrogates) and 10-140% for labile SVOCs {including labile surrogates), ulira trace organics and
speciated phenols is acceptable.

In circumnstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 11in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received whers certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTS, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates are not provided, Envirolab are notin g position to comment an the validity of the analysis where
recommended technical holding times may have been breached,

Measurement Uncertainty estimates are available for most tests upon request,

Analysis of aqueous samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.

Notable exceptions include cartain Physical Tests {PH/EC/BOD/COD/Apparent Colour stc.), Solids testing, total recoverable metals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amoeba forms) recelved outside of the 2-8°C temperature range do not meet the ideal
cooling conditions as stated in AS2031-2012.

Envirclab Reference; 289262 Page{ 9 of9
Revision No: ROO
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Envirolab Services Pty Lid

e ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067
W ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au
En@g . & g ol Amg_‘rgg; www.envirolab.com.au
SAMPLE RECEIPT ADVICE
Client Details
| Client Foundation Earth Sciences Pty Ltd
? Attentnon Michael Sl!k

Sample Login Details
£2232-3, Punchbowl

Your reference

Envirolab Reference 289262
Date Sample Received 18/02/2022
Date Instructions Received 18/02/2022
LI_D_at_e Results Expected to be Reported 2500212022 - _

Sample Condition

Samples received in appropriate condition for analysis

No. of Samples Provided 56 Soil

Turnaround Time Requested Standard

Temperature on Recsipt (°C) 15

Cooling Method fce Pack

Samplmg Date P Prowded \LES__ ; B irly,

l Nil

Please direct any queries to:
Aileen Hie Jacinta Hurst
| Phone: 02 9910 8200 Phone: 02 9910 6200

Fax: 0299106201 Fax: 0299106201

Email: ahie@envirolab.com.au Email: jhurst@envirolab.com.au B

Analysis Underway, details on the following page:

Page | 10f3
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Sample ID

- AS1-0.2

AS1-0.5

AS11

AS81-1.5

AS1-2

AS1-2.5

AS1-3

AS1-3.5

AS14

AS14.3

AS82-0.2

AS2-0.5

AS2-1

AS215

AS2-2

AS2-25

AS2-3

AS2-3.5

AS24

AS24.5

AS3-0.2

AS3-0.5

AS83-1

AS3-1.5

AS3-2

AS3-25

AS3-3

AS3-3.5

AS3-4

AS4-0.2

AS4-0.5

\'\'\'\\‘\\\\*\'\'\'\'\\‘\'\\\‘\\\'\"\'\‘\'\\\"\'\'\

AS4-1

Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 89106200 fax 02 9910 6201
customerservice@envirolab.com.au
www.envirolab.com.ay
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Envirolab Services Pty Ltd
e ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067

W ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au

. (.Y i
envdirowas  @rnpl ﬁ RIER wwaww.envirolab.com.au
HAE Aokt

Sample ID

“~

AS4-1.5
AS4-2
AS4-2.5 .
AS43
AS4-3.5
“AS4-4
AS502
 AS5-0.5
AS5-1
AS5-1.5
AS5-2
AS5-2.5
| AS5-3
AS5-3.5
AS6-0.1
| AS6-0.5
AS6-1
AS61.5
T AS6-2
AS6-2.5
AS6-3
AS635
AS6-4
AS6-4.5

N ENRNESAYRIA

(<]« <]%]

RYRYAE

PR

<] <<l

3

l
|

<[«

1

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info
receipt.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from

Requests for longer term sample storage must be received In writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
and/or analysis (exceptions include certain Physical Tests (leEC/BODICOD/Apparent Colour etc.), Salids testing, Total Recoverable

metals and PFAS analysis where solids are Teded by defauit

TAT for Micre is dependent on incubation. This varies from 3 to 6 days.

Page] 30f3



Envirelab Services Pty Ltd

.‘.
ENVIROLAB ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
GRouP ph 02 8910 6200 fax 02 9910 6201

3 customerservice@envirolab.com.au
& LAoBTES .
ENVIROLAB _@mpl &”E'“g"‘ www.envirelab.com.au

CERTIFICATE OF ANALYSIS 289818

Client Details
| Client Foundation Earth Sciences Pty Ltd

Attention Michae! Silk

Address PO Box 4405, East Gosford, NSW, 2250
Sampie Details

Your Reference E2232-3, Punchbowl ;

Number of Samples 1 Water

Date samples received 25/02/2022

Date completed instructions received 25/02/2022

Analysis Details
| Please refer to the following pages for results, methodology summary and quality control data,

Samples were analysed as recsived from the client. Results relate specifically to the samples as received.,
Results are reported on a dry weight basis for solids and on an as received basis for other matrices,

Report Details
Date results requested by 04/03/2022 '

Date of Issue 03/0372022
NATA Accreditation Number 2901. This document shall not be reproduced except in full.
Accredited for compliance with ISO/IEC 17025 - Testing. Tests not covered by NATA are denoted with *

Results Approved By Authorised By

Priva Samarawickrama, Senior Chemist

Nangcy Zhang, Laboratory Manager

Envirolab Reference: 289818

Page |1 of 6
Revision No; ROO




Client Reference: E2232-3, Punchbowl

Miscellaneous Inorganics

Our Reference 289818-1
Your Reference UNITS BH1/GWI
Date Sampled 24/02/2022
Type of sample Water
Date prepared = 25102/2022
Date analysed - 25/02/2022
pH pH Units 8.7
Electrical Conductivity pSfem 17,000
Chloride, Cl mgil. 5,400
Sulphate, S04 mgiL A90
Total Dissolved Selids (grav) mg/il 18,000
Envirolab Reference: 289818 Page|20f6

Revision No: RO0



Method ID
Inorg-001

Inorg-002

inorg-018
Inorg-081

Client Reference: E2232-3, Punchbowl

Methodology Summary

PH - Measured using PH meter and electrode in accordance with APHA latest edition, 4500-H+. Please note that the results for
water analyses are indicative only, as analysis outside of the APHA storage times.

Conductivity and Salinity - measured using a conductivity cell at 25°C in accordance with APHA latest edition 2510 and
Rayment & Lyons.

Total Dissolved Solids - determined gravimetrically. The solids are dried at 180+/-10°C.

Anions - a range of Anions are datermined by lon Chromatography, in accordance with APHA latest edition, 4110-B. Waters
samples are filtered on receipt prior to analysis.

Alternatively determined by colouﬁmetrylturbidily using Discrete Analyser.

Envirclab Reference: 289818

Revision No:

Page |3 of6
RGO




Client Reference: E2232-3, Punchbowl

QUALITY CONTROL: Miscellaneous Inorganics Duplicate Spike Recovery %

Test Description Units POL Method Blank # Base Dup. RPD | LCS-Wt

Date prepared - 25/02/2022 25/02/2022

Date analysed - 25/02/2022 25/02/2G22

pH pH Units Incrg-001 100

Electrical Conductivity uSfem 1 inorg-002 <1 g8

Chloride, Ci mg/L 1 Inerg-081 24 100

Sulphate, S04 mag/L 1 Inorg-081 <1 88

Total Dissolved Solids (grav} g/l 5 Inorg-018 =5 111
Envirolab Reference: 289818 Page |4 of 6

Revision No: ROO



Result Definitions

NT

NA |

INS

PQL |

<

>
RPD
LCS
NS
NEPM
NR

Not tested
Test not required

Less than
Greater than

Not specified

Not Reported

Client Reference: E2232-3, Punchbowl

Insufficient sample for this test
Practical Quantitation Limit

Relative Percent Difference
Laboratory Control Sample

National Environmental Protection Measure

Envirolab Reference: 280318

Revision No;

ROC

Page ! 50f6




Client Reference: £2232-3, Punchbowl

Quality Control Definitions

| This is the companent of the analytical signal which is not derived from the sample but from reagents,

Blank | glassware efc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

This is the complete duplicate analysis of a sample from the process batch. ¥ possible, the sample selecied

Dupfi E i -
plicate . 14 be one where the analyte concentration is easily measurable.

| Aportion of the sample is spiked with a known coneentration of target analyte. The purpose of the matrix spike |
Matrix Spike | is to monitor the performance of the analytical method used and to determine whether matrix interferences
| exist.

LCS (Laboratory = This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
Control Sample) | with analytes representative of the analyte class. Itis simply a chack sample.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a patch, of compounds which ‘

Surrogate Spike are similar to the analyte of interest, however are not expected to be found in real samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterocacci, & E.Coli levels are less than
1cfw/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

; The recommended maximums for analytes in urine are taken from “2018 TLVs and BEls", as published by ACGIH (where available}.

Limit provided for Nickel is a precautionary guidefine as per Position Paper prepared by AIOH Exposure Standards Commitige,
2018.

i Guidefine timits for Rinse Yater Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2018, Table
7.2

Laboratory Acceptance Criteria

| Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet i
| or exceed NEPM requirements. All sampies are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.
For VOCs in water samples, three vials are required for duplicate or spike analysis.

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques butis typically in
the range 20%-50% — see ELN-PO5 QA/QG tables for details; <10xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LGS and Surrogate recaveries: Generally 70-130% for inorganics/metals {not SPOCAS); 60-140% for
organics/SPOCAS (+-50% surrogates) and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitied was insufficient in order to satisfy laboratory QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times {THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

recommended technical holding times may have been breached.

|
Where sampling dates are not provided, Envirolab are not in & position to comment on the validity of the analysis where \
Measurement Uncertainty estimates are available for most tests upon request. l
Analysis of aquecus samples typically involves the extraction/digestion and/or analysis of the liquid phase only {i.e. NOT any settled |
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COGC and/or by correspondence.

Notable exceptions include certain Physical Tests (pH/ECIBOD/CODIApparent Colour etc.), Sclids testing, total recoverable metais

and PFAS where solids are included by default. |

Samples for Microbiological analysis (not Amoeba forms) received outside of the 2.8°C temperature range do not meet the ideal
; HE din AS2031-2012

Envirolab Reference: 289818 Page |6 0of6
Revision No: R0O
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 8910 6201
customerservice@envirolab.com.au
www._envirolab.com.au

SAMPLE RECEIPT ADVICE

Client Details

I Client
| Attention

Sample Login Details

Foundation Earth Sciences Pty Ltd
Michael Silk

Your reference

Envirolab Reference

Date Sample Received

Date Instructions Received

Date Results Expected to be Reported

E2232-3, Punchbowl
289818 l
25/02f2022

25{02/2022
04/03/2022

Sample Condition

Samples received in appropriate condition for analysis
No. of Samples Provided

Turnaround Time Requested

Temperature on Receipt {°C)

Cooling Method

Sampling Date Provided

Nil

Yes

1 Water
Standard
6

lce Pack
:(ES

Please direct any qgueries to:

Aileen Hie
| Phone: 02 9910 6200
| Fax: 0299810 6201
4! Email: ahie@envirolab.com.au

Jacinta Hurst

Phone: 02 910 6200

Fax: 0299106201

Email: jhurst@envirolab.com.au

Analysis Underway, details on the following page:

Page | 1of2



Envirclab Services Pty Ltd
< ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067
— ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au

eniiros Empl  N-ART=S

www.envirolab.com.au

Sample ID

[ BH1/GW1

The 'v" indicates the testing you have requested. THIS IS NOT A REPORT OF THE RESULTS.

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 manths from receipt,
Requests for longer term sample storage must be received in writing,

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction

and/or analysis (exceptions include certain Physical Tests {pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable
metals and PFAS analysis where solids are included by default,

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Page | 20f2



Envirolab Services Pty Ltd

e ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067
oo/ ph 02 9910 6200 fax 02 9910 6201
customerservice@envirolab.com.au

Enﬁlﬁgﬁmﬂ @Q’I__pl ‘X’AP RLIEC www.enviralab.com.au

CERTIFICATE OF ANALYSIS 289262-A

Client Details

| Client Foundation Earth Sciences Pty Ltd

| Attention Michael Silk

| Address PO Box 4405, East Gosford, NSW, 2250

__ 0 e, e ———————————— I 4

Sample Details

| Your Reference E2232-3, Punchbowl |
\ Number of Samples additional analysis
| Date samples received 18/02/2022

| Date completed instructions received 28/02/2022

Analysis Details

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

Samples were analysed as recaived from the client. Results relate spacifically to the samples as received. i

Resuits are reported on a dry weight basis for salids and on an as received basis for other matrices.

Report Details

Date results requested by 08/03/2022

Date of Issue 08/03/2022

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

Accredited for compliance v wit_l] ISO/EC 17025 - Testing. Tests nqt_covered by NATA are denoted with *

Results Approved By Authorised By
Jenny He, Chemist

Mancy Zhang, Laboratory Manager

Envirelab Reference: 289262-A
Revision No: ROO

Page | 1 0f12




Client Reference: E2232-3, Punchbowl

SPOCAS + %S wiw

Qur Reference 289262-A-3 289262-A-5 289262-A-7 288262-A-23 288262-A-25
Your Reference UNITS AST AS1 AS1 AS3 AS3
Depth 1 2 3 1 2
Type of sampie Soil Soil Soil Soil _ Sail
Date Sampled 17/02/12022 17/02/2022 17/02/2022 1710272022 . 1710212022
Date prepared = 03/03/2022 03/03/2022 . 03/03/2022 03/03/2022 03/03/2022
Date analysed = 03/0312022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
PH kel pH units 7.8 6.8 6.8 5:3 6.0
TAA pH 8.5 moles H* it <5 <5 <5 <5 <5
3-TAA pH 6.5 Yol 8 <0.01 <0.01 <0.01 <0.01 <0.01
pH ox pH units 6.6 6.6 7.8 43 6.8
TPA pH 6.5 moles H* #t <5 <5 <5 <5 <5
s-TPA pH 6.5 Yowiw S <0.01 <0.01 <0.01 <0.01 <0.01
TSA pH 6.5 moles H* /¢ <5 <5 <5 <5 <5
s-TSA pH 6.5 Yowlw S <0.01 <0.01 <0.01 <0.01 <{0.01
ANCE % CaCO; 0.25 0.19 0.31 INT] 0.25
a-ANCe moles H* A 50 - 38 62 [NT] 50
s-ANCe i S 0.08 0.06 010 [NT] 0.08
Skel Yowiw S 0.01 0.006 4.008 <0.005 0.006
Se Yowhw 0.01 0.005 0.007 0.01 0.01
Sros Yowhw <0.005 <0.005 <0.005 0.01 0.006
a-Spos males H* #t <5 <5 <5 8 <8
Caka Yowhw 0.03 0.008 0.02 0.04 0.02
Car Yowiw 0.04 0.007 0.02 0.05 0.03
Can Yowhw <0.005 <{(.005 <D.005 0.007 <0.005
Makci Yowhw 0.047 0.048 0.053 0.055 0.077
Mge Yowhw 0.656 0.048 0.062 0.049 0.071
Mga Yol 0.009 <0.005 0.009 <0.005 <0.005
Shici Yovior S [NT] [NT] INT] [NT] INT]
Shas Yowhar & INT] [NT] INT] [NT] [NT]
a-Snas moles H* it [NT] [NT] [NT? [NT] {NT]
S-Shas Ywhw § [NT] [NT] [NT] [NT] [NT)
Fineness Factor a 1.5 1.5 1.5 1.5 1.5
a-Net Acidity males H* #t <5 <5 <5 12 <5
s-Net Acidity Yowiw S <0.01 <0.01 <0.01 0.02 <0.01
Liming rate kg CaCOs t <0.75 <0.75 <0.75 0.92 <0.756
s-Net Acidity without -ANCE Yowhw 5 <0.01 <0.01 <0.01 0.02 <0.01
a-Net Acidity without ANCE moles H* /t <5 <5 <5 12 <5
Liming rate without ANCE kg CaCOy it <0.75 <0.75 <0.75 0.92 <0.75
Envirclab Reference: 289262-A Page | 2 of 12

Revision No: ROO



sPOCAS + %S wiw

Client Reference: E2232-3, Punchbowl

Our Reference 289262-A-27 289262-A-31 289262-A-33 289262-A-36 289262-A-39
Your Reference UNITS AS3 AS4 AS4 AS4 AS5
Depth 3 05 15 3 0.2
Type of sample Soil Sofl Sail Soil Soit
Date Sampled 17/02/2022 17/02/2022 17102/2022 17/02/2022 1710212022
Date prepared = 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Date analysed - 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
PH pH units 6.7 4.3 6.5 8.7 4.5
TAA pH 6.5 moles H* /t <5 22 <5 <5 10
s-TAA pH 6.5 Yewiw S <0.01 0.04 <0.01 <0.01 0.02
pH ox pH units 7.3 4.6 6.4 8.3 48
TPA pH 6.5 moles M* ft <5 16 <5 <5 10
3-TPA pH 6.5 Yowhw S <0.01 0.03 <0.01 <0.01 0.02
TSA pH 6.5 moles H* At <5 <5 <5 <5 <5
sTSApH 6.5 Yokt S <0.01 <0.01 <0.01 <001 <0.01
ANCE % CaCOs 0.25 INT] [NT] 0.31 INT]
a-ANCe moles H* A 50 [NT] INT] 62 INT]
s-ANCE Yoweh S 0.08 [NT] NT] 0.10 NT]
Skar Yowiw S 0.005 0.02 0.006 0.01 0.02
Se Yowiin 0.007 0.02 0.01 0.009 0.02
Sros Yowivw <0.005 <{).005 <0.005 <0.005 <{.005
a-Sros males H* 1t <5 <h <5 <h <5
Caxa Yowhut 0.03 0.04 0.007 0.02 0.06
Cap Yowriw 0.03 0.04 0.01 0.02 0.05
Caa Yewiw <{.005 0.010 0.006 <0.005 <0.005
Mgrer Yowhn 0.078 0.089 0.031 0.065 0.066
Mgp Yol 0.082 0.086 0.059 0.072 0.064
Mga Yowhw <0.005 <0.005 0.028 0.007 <{).005
Snal Yawiw S INT] 0.022 [NT] INT] INTI
Swas Yot S [NT] <0.008 INT] INT] [NT]
a-Suas moles H" 4 NT] <5 [NT] INT] [NT]
3-Swas o S [NT] <0.01 [NT] INTI [NT]
Fineness Factor - 1.5 1.5 1.5 1.5 1.5
a-Net Acidity moles H* /t <5 24 <5 <5 11
s-Net Acidity Yowiw S <0.01 0.04 <0.01 <0.01 0.02
Liming rate kg CaCOq st <075 1.8 <0.75 <0.75 0.83
s-Net Acidity without -ANCE Yewiw S <(0.01 Q.04 <0.01 <0.01 0.02
a-Net Acidity without ANCE moles H* it <5 24 <5 <5 11
Liming rate without ANCE kg CaCOs/t <0.75 1.8 <0.75 <0.75 0.83
Envirolah Reference: 289262-A Page |3 of 12
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sPOCAS + %S wiw

Client Reference: E2232-3, Punchbowl

Qur Reference 289262-A-41 289262-A-44 289262-A-49 289262-A-51 288262-A-55
Your Reference UNITS AS5 ASS ASE AS8 ASB
Depth 1 25 1 2 4
Type of sample Soll Sait Soil Soit Soil
Date Sampled 1710252022 17102/2022 17/02/2022 17/02/2022 17/02/2022
Date prepared b 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Date analysed = 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
PM i pH units 6.4 6.8 4.9 6.0 6.6
TAA pH 8.5 moles H* /t <5 <5 <5 <5 <5
s-TAA pH 6.5 Yowiw 5 <0.01 <0.01 <0.01 <0.01 <0.01
pH ox pH units 7.6 7.6 5.5 7.9 7.2
TPA pH 6.5 moles H* /t <5 <5 <5 <5 <5
5-TPA pH 6.5 Yowiw S <0.01 <0.01 <0.01 <0.01 <0.01
TSA pH 6.5 meles H* <5 <5 <5 <5 <5
s-TSA pHB.5 Yowhw S <0.01 <0.01 <0.01 <0.01 <0.01
ANCEe % CaCQs 0.31 0.25 [NT] 0.31 0.22
a-ANCe moles H* /¢ 62 50 NT] 62 45
s-ANCe Yowlw S 0.10 0.08 [NT] 0.10 0.07
Skel Yowiw S 0.009 0.Mm <0.005 <0.005 <0.005
Sp Yowiw 0.008 0. <0.005 <0.005 <0.005
Seos Yowiw <0.005 <0.005 <0.005 <0.005 <0.005
a-Spos maoles H* /t <5 <5 <5 <5 <5
Caxal Yo (.006 0.01 0.008 0.007 0.02
Cap Yowioy 0.008 0.01 0.008 0.01 0.03
Caa Yoww <0.005 <0.005 <0.005 <0.005 0.005
Mgxkei Yowlw 0.051 0.073 0.081 0.073 0.065
Mge Yowhwr 0.055 0.068 0.055 0.066 0.067
Mga Yawvfw <0.005 <0.005 <0.005 <0.005 <0.005
SHa Yowlw S [NT] [NT] [NT] [NT] [NT]
Sac Yowiw S [NT] [NTj INT] INT] [NT]
a-Stas moles H* ft [NT] [NT] [NT] [NT] [NT]
$-Shas Yoweh S [NT] [NT] [NT] [NT] INT]
Fineness Factor - 1.5 1.5 1.5 1.5 1.5
a-Net Acidity moles H* /it <5 <5 5 <5 <5
s-Nef Acidity Yowiw 5 <0.01 <0.01 <0.01 <0.M1 <0.01
Liming rate kg CaCQO, /t <0.75 <0.75 <0.75 <0.75 <0.75
s-Net Acidity without -ANCE Yowiw 5 <0.01 <0.01 <0.01 <0.1 <0.01
a-Net Acidity without ANCE moles H* /t <5 <5 5.0 <5 <5
Liming rate without ANCE kg CaCO; 1t <0.75 <0.75 <0.75 <0.75 <0.75
Envirclab Reference: 289262-A Page |4 of 12
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Client Reference: E2232-3, Punchbowl

Our Reference 289262-A-3 289262-A-5 289262-A-7 280262-A-23 289262-A-25
'Your Reference UNITS AS1 AS1 AS1 AS3 AS3
Depth 1 2 3 1 2
Type of sample Soil Soil Soil Soil Soil
Date Sampled 17/02/2022 17/02/2022 17/02/2022 17/02/2022 17/02/2022
Date prepared o 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Date analysed = 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Chromium Reducible Sulfur Vo 0.006 <0.005 <0.005 0.007 <(),005
a-Chromium Reducible Suliur moles H*/t 4 <3 <3 4 <3
Our Reference 289262-A-27 289262-A-31 289262-A-33 289262-A-36 289262-A-39
Y our Reference UNITS AS3 AS4 AS4 AS4 ASS
Depth 3 05 1.5 3 0.2
Type of sampie Soit Sail Soit Sail Soil
Date Sampled 17/02/2022 17/02/2022 17/02/2022 17/02/2022 1770272022
Date prepared - 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Date analysed - 03/03/2022 03/03/2022 03/03/2022 03/03/2022 03/03/2022
Chromium Reducible Sulfur Yowhor <0.005 0.007 0.005 <0.005 <0.005
a-Chromium Reducible Sulfur moles H* # <3 5 3 <3 <3
QOur Reference 289262-A-41 289262-A-44 289262-A-49 289262-A-51 280262-A-55 |
Your Reference UNITS ASS ASH ASE ASE ASE
Depth 1 2.5 1 2 4
Type of sample Soil Soit Soil Soil Soil
Date Sampled 17/02/2022 1710212022 17/02{2022 17/02/2022 17/02/2022
Daie prepared - 03/03/2022 (3/03/2022 03/03/2022 03/03/2022 03/03/2022
Date analysed - 03/03/2022 43/03/2022 03/03/2022 03/03/2022 03/03/2022
Chromium Reducible Sulfur Yowive 0.009 0,007 <0.005 <0.005 <0.005
E:hromium Reducible Sulfur moles H* /t B 4 <3 <3 <3
Envirciap Reference: 289262-A Page 5 of12
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Method ID
Inorg-064

Inorg-063

Client Reference: E2232-3, Punchbowl

Methodology Summary

sPOCAS determined using titrimetric and ICP-AES techniques.
Based on National acid sulfate soils identification and laboratory methods manual June 2018.

Ideally samples should be received in the laboratory at <40C. Please refer to SRA for sample temperature on receipt.
Net acidity including ANC has a safety factor of 1.5 applied.

Neutralising value (NV) of 100% is assumed for liming rate

The recommendation that the S

HCL concentration be multiplied by a factor of 2 to ensure retained acidity is not
underestimated, has not been applied in the SHCL resuits reported,

Chromium Reducible Sulfur - Hydrogen Suifide is quantified by iedometric titration after distillation to determine potential acidity.
Net acidity Including ANG has a safety factor of 1.5 applied.

Neutralising valus {NV) of 100% is assumed for liming rate.

Based on National acid sulfate soils identification and faboratory methods manual June 2018,

The recommendation that the SHCL concentration be multiplied by a factor of 2 to ensure retained acidity is not
underestimated, has not been applied in the SHCL resuits reported,

Envirolab Reference: 289262-A

Revision No:

RO0
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Client Reference: E2232-3, Punchbowl

QUALITY CONTROL: sSPOCAS + %S wiw Duplicate Spike Recovery %
Test Description Units Method Blank Base Dup. RPD LCS-1 [NT]
Date prepared o 03/03/2022 03/03/2022 03/03/2022 Q03/03/2022
Date analysed = 03/03/2022 03/03/2022 03/03/2022 03/03/2022
pH il pH units Inorg-064 7.8 7.6 3 98
TAA pH 6.5 moles H*ft 5 Inorg-064 <5 <5 <5 0 83
s-TAApH B.5 Yowiw 3 0.01 Incrg-064 <0.01 <0.01 <0.01 ]
pH ox pH units Inorg-084 6.6 B.5 2 80
TPApPH 6.5 males H* 1t 5 Incrg-064 <5 =5 <5 1} 101
s-TPApPH 6.5 Y%win S 0.01 Inorg-064 <0.01 <0.01 <0,01 0
TSApHES rmoles H* 1t 5 Incrg-064 <5 <5 <5 o}
s-TSApHES Y%wiw S c.01 Inorg-064 <0.01 <0.01 <001 0
ANCe % Cat0s 0.05 Inorg-064 <0.05 0.25 0.21 17
a-ANCe moles H* it 5 Inorg-064 <5 5¢ 42 17
s-ANCE Yowiw S 0.08 Inorg-064 <0.05 0.08 0.07 13
Suar Yowiw S 0.005 inorg-064 <D.005 0.04 0.1 o]
Se Yowiw 0.005 Inorg-064 <0.005 0.01 0.1 o
Spos Yowhw 0.005 Inorg-064 <{0,005 <{.,005 <0.005 "]
a-Sros moles H' it 5 Inarg-064 <5 <5 <5 ¢
GCake Yowiw 0.005 Incrg-064 =0,005 0.03 0.03 Q
Cap Yowiw 0.005 Inorg-064 <(},005 0.04 0.04 o
Caa Yowiw 0.005 Inorg-064 <0.005 <0.005 0.005 0
Mgk Yowiw 0.005 Inorg-064 <0.005 0.047 0.081 8
Mgp Yowhw 0.005 inarg-064 <0.005 0.056 0.060 7
Mga Sowiw ©.005 Inorg-064 <0.005 0.00¢ 0.009 [
S ewiw 5 0.008 inorg-064 <0.00%
Snas Yowrfw S G.005 Inorg-084 <0.005
a-Snas moles H & 5 Inarg-064 <5
5-Snns Sowhw 5 0.1 Inory-064 <0.01
Fineness Factor - 1.5 Inorg-064 <1.5 1.5 1.5 o]
a-Net Acidity meles H* 1t 5 Inorg-064 <5 <5 <5 [H
s-Net Acidity Yowlw 3 0.01 Inorg-064 <0.01 <0.01 =0.01 0
Liming rate ky CaCOsit 0.75 Inorg-064 <0.75 <075 <075 o
s-Net Acidity without -ANCE Yowhw S 0.01 Inory-064 <0.01 «<0.01 <0.01 0
Envirolab Reference: 289262-A Page | 7 of 12
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Client Reference: E2232-3, Punchbowl

QUALITY CONTROL: SPOCAS + %S wiw
Test Description: Units

Duplicate Spike Recovery %
RPD

0

Method
a-Net Acidity without ANGE moles H* #t Inorg-064

Liming rate without ANGE kg CaCCait Inorg-064

Envirolab Reference: 289262-A Page | 8 0f 12
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Client Reference: E2232-3, Punchbowl

QUALITY CONTROL: sPOCAS + %S wiw Duplicate Spike Recovery %
Test Description Units PQL Method Blank # Base Dup. RPD [NT] [NT]
Date prepared - 41 03/03/2022 03/03/2022
Date analysed - 41 03/03/2022 03/03/2022
pH xa pH unite Inorg-064 41 6.4 8.4 o
TAA pH 6.5 moles H* /1t ) Inorg-064 a1 <5 <5 0
s-TAApH 8.5 Yowiw S 0.0 Inorg-064 41 <0.01 <0.01 0
pH o« pH uniis [norg-064 41 7.6 7.8 3
TPA pH 6.5 moles H* At 5 Inorg-064 41 <5 <5 ¢
s-TPA pH 6.5 Yowin 5 0.01 Incrg-064 41 <0.01 <0,01 ]
TSApH 6.5 mofes H* 1 5 Incrg-064 41 <5 <5 o
s-TSApHES Yowiw S 0.01 Inorg-064 41 <001 <0,01 Q
ANCe % CaCQy 0.05 Inorg-064 41 0.31 0.31 0
a-AMNCe males H* it 5 Inorg-064 41 62 62 c
5-ANCe Sowiw S 0.05 Inorg-064 41 0.10 Q.10 a
Skei Yowiw S 0.005 Inorg-064 41 0.008 0.009 o
Sp Sowhw ©.005 Inorg-C64 41 0.008 0.008 0
Spos Y 0.005 Inorg-064 LY <0,005 <0005 0
a-Spos moles H* it 5 Inorg-064 41 <5 <5 o
Cako Sewh 0.005 Inorg-064 41 0,006 0.006 o
Cap Yowiw 0.005 fnorg-064 41 0.006 <0.005 18
Caa Yawiw 0.005 Inorg-064 41 <0,005 <(.005 1]
Maka Towiw 0.005 Inerg-064 41 0.051 0.051 [+]
Mar Yowiw 0.005 Inorg-064 41 0.055 0.054 2
Mga Yowrhw 0,005 inorg-064 41 <0.005 <0.005 0
Fineness Factor - 1.5 Inorg-064 41 15 1.5 o
a-Net Acidity rroles H* # 5 Inorg-064 41 <5 <5 o]
s-MNet Acidity Yowiw S 0.01 Inorg-064 4 <0.61 <0.01 0
Liming rate kg CaCOsft 0.75 Inorg-064 41 <0.75 <0.75 ]
s-Net Acidity without ~ANCE Sowiw S 0.01 Incrg-064 41 =<0,01 <0.01 1]
a-Net Acidity without ANCE moles H* 1t 5 Inorg-064 41 <5 <3 0
Lirmning rate without ANCE kg CaCQCsit 0.75 Inoryg-064 41 =0.75 <0.75 0
Envirolab Reference: 289262-A Page|90of12
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Test Description

Drate prepared

Date analysed

Chromium Reducible Sulfur

a-Chromium Reducible Sulfur

Sowiw

moles H* it

QUALITY CONTROL: SCr

PQL

0.005

Client Reference: E2232-3, Punchbowl

Method

Inorg-068

Inorg-068

Blank
03/03/2022
03/03/2022

<0.005

=3

Base
03/03/2022
03/03/2022

0.006

4

Duplicate

Dup.
03/03/2022
03/03/2022

0.008

5

RPD

29

22

Spike Recovery %

LCS-1 [NT]
03/03/2022
03/03/2022

123

Test Deseription

Date prepared

Date analysed

Chromium Reducible Sulfur

a-Chromium Reducible Sulfur

Yowiw

meles H* 4

ALITY CONTROL: SCr
PaL

0.005

Method

Inorg-068

Inorg-068

Blank

41

41

41

4

Base
03/03/2022
03/03/2022

0.009

6

Duplicate

Dup.
03/03/2022
03/03/2022

0.008

5

RPD

12

18

Spike Recovery %

[NT] [NT]

Envirolab Reference: 289262-A

Revision No:
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Client Reference: E2232-3, Punchbowl

Result Definitions

' NT | Not tested
NA  Test not required \
INS | Insufficient sample for this test
\ PQL | Practical Quantitation Limit
< | Less than
>  Greater than
i RPD # Relative Percent Difference
LCS | Laporatory Control Sample
NS | Not specified
NEPM National Environmental Protection Measure
NR | Not Reported

- e —————— T et
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Client Reference: E2232-3, Punchbowl

Quality Control Definitions

This is the component of the analytical signal which is not derived from the sample but from reagents,
Blank | glassware ete, can be determined by processing solvents and reagents in exactly the same manner as for f
samples.

Duplicate This is the complete duplicate analysis of a sample from the process batch. If possible, the sampie selected
p ~ i should be one where the analyte concentration is easily measurable,

A portion of the-sample is spiked with 2 known concentration of target analyte. The purpose of the matrix spike
Matrix Spike ! is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

LCS {Laboratory | This comprises either a standard reference material or a conitrol matrix {such.as a biank sand or water) fortified
Control Sampls} | with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike Surrogates are known additions to each sample, blank, matrix spike and LGS in a batch, of compounds which
9 P are similar to the analyte of interest, however are not expected to be found in rea] samples.

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than

1cfu/100mL. The recommendad maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMG
201%,

The recommended maximums for analytes in urine are taken from “2018 TLVs and BEIs”, as published by ACGIH {where available).

Limit provided for Nickel is a precautionary guideline as per Position Paper prepared by AIOH Exposure Standards Committes,
2016,

Guideiine limits for Rinse Water Quality reported as per analytical requirements and specifications of AS 4187, Amdt 2 2019, Table
72

Laboratory Acceptance Criteria

| Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory aceeptance criteria,

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Spikes for Physical and Aggregate Tests are not applicable.

For VOCs in water samples, three vials are required for duplicate or spike analysis,

Duplicates: >10xPQL - RPD acceptance criteria will vary depending on the analytes and the analytical techniques but is typically in
the range 20%-50% - see ELN-P0OS QA/QC tables for details; <1 0xPQL - RPD are higher as the results approach PQL and the
estimated measurement uncertainty will statistically increase.

Matrix Spikes, LCS and Summogate recoveries: Generally 70-130% for inorganics/metals (not SPOCASY); 60-140% for
organics/SPOCAS (+/-50% Surrogates) and 10-140% for labile SVOCs (including labils surrogates), ultra trace organics and
speciated phenols is acceptable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 andfor 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratary QA/QC protocols.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

Where sampling dates ars not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

Measurement Uncertainty estimates are available for most tests upon request.

Analysis of aquecus samples typically involves the extraction/digestion and/or analysis of the liquid phase only (i.e. NOT any settled
sediment phase but inclusive of suspended particles if present), unless stipulated on the Envirolab COC and/or by correspondence.
Notable exceptions include certain Physical Tests (pH/EC/BOD/CODIApparent Colour etc.), Solids testing, total recoverable mstals
and PFAS where solids are included by default.

Samples for Microbiological analysis (not Amosba forms) received outside of the 2-8°C temperature range do not meet the ideai
cooling conditions as stated in AS2031-2012,

Envirolab Reference: 289262-A Page | 12 of 12
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Ming To

Subject: FW: Results for Registration 289262 Ei232-3, Punchbowl
Attachments: £2232-3 Punchbow! ASS 28.2.2022 SPOCAS.pdf
M: 2&4? b Z'A
wig Clg A
Owe ;s 01l0312022
M7
_. 2892624

From: Emerson You <emerson@foundationes.com.au>

Sent: Monday, 28 February 2022 11:22 AM

To: Nick Sarlamis <NSarlamis@envirolab.com.au>; Customer Service <Customer5ervice@envirolab.com.au>
Cc; ray@foundationes.com.au; michael@foundationes.com.au; ben@foundationes.com.au

Subject: Re: Results for Registration 289262 E2232-3, punchbowl

CAUTION: This email originated from outside of the organisation. Do not.act on instructions, click links or open attachments unless
you recognise the sender and know the content is authentic and safe.

Hi,

can we piease orga nized further test for the joh. COC attached

Thanks

- Emerson YOU

Foundation Earth Sclences
civil and Environmental Engineer

emerson@foundationes.com.ay
0409784783

This email, including any attachmenls contain information, which is confidential, and may be subject to legal privilegé. If you are not the inte nded recipient you
must not use, or distribute or copy this email. If you have received this emall in error, please nolify the sender by returning this email, and then delete all coples
from your system.

Foundation Earth Sclences Pty Ltd does not guarantee the security of any elecironic trangmissions, and any views expressed by the author are not necessarily
those of Foundation Earth Sclences Py Ltd.

% Please consider the environment before printing this email.

On Fri, 25 Feb 2022 at 17:56, Nick Sarlamis <NSa rlamis@envirolab.com.au> wrote:
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Envirolab Services Pty Ltd

e ABN 37 112 535 645
ENVIROLAB 12 Ashley St Chatswood NSW 2067
o/ ph 02 9910 6200 fax 02 9910 6201
customerservice@enviroiab.com.au
Enﬁl;n_g‘ms @m_pl A"‘E'Tﬁg www.envirolab.com.au
SAMPLE RECEIPT ADVICE
Client Details
| Client Foundation Earth Sciences Pty Ltd i
Attention Michaet Silk
| Rafer i Fs T — 2 3 : = S dind e ———— ——=__. % e B e e = s R T w S e R
Sample Login Details
i Your reference E2232-3, Punchbowl |
| Envirolab Reference 289262-A
Date Sample Received 18/02/2022
Date Instructions Received 2810212022
Date Results Expected to be Reported 07/03/2022

Sample Condition

| samples received in appropriate condition for analysis Yes |
ll No. of Samples Provided additional analysis
:‘ Turnaround Time Requested Standard
: Temperature on Receipt (°C) 15
Cooling Method ce Pack
Sam_r_»_i_ing Date Provided . 4 el YES h: Car ey s i
Nil

Please direct any queries to:
Aileen Hie Jacinta Hurst

: Phone: 02 9910 6200 Phone: 02 9210 6200
Fax: 0298106201 Fax: 02991086201
Enail: ahie@envirolab.com.au Email: jhurst@envirolab.com.au

Analysis Underway, details on the following page:
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. Envirolab Services Pty Ltd

- ABN 37 112 535 845
ENVIROLAB 12 Ashley St Chatswood NSW 2067
W ph 029910 6200 fax 02 9910 6201

N customerservice@envirolab.com.au
LABTED .
enkoe Genpl Noome www.envirolab.com.au

Sample ID

AS1.0.2

AS81-0.5 v

AS141 v v

AS1-1.5 v

AS1-2 v|v

<

AS1-2.5

AS1-3 v

AS1-3.5

AS14

AS14.3

AS2-0.2
AS2-0.5
AS241

AS2-1.5

AS2-2

AS2-2.5

AB2-3

AS2-3.5
AS24

AS2-4.5

AS3-0.2

N A A A A RN ENEN RN R R P RN Y

AS3-0.5

AS34 viv

<

AS3-1.5

AS3-2 viv

AS83-25 v

AS3-3 v
AS3-3.5 v

AS3-4 v

AS4-0.,2 v

AS4-0.5 v v

AS4-1 v

Page | 20f3



Envirolab Services Pty Ltd

oS ABN 37 112 535 645
ENVIROLAB 42 Ashley St Chatswood NSW 2067
W ph 02 99106200 fax 02 9910 6201

customerservice@envirolab.com.au

ABTES i
X3 www.envirolab.com.au

envikoLAB Empl N

Sample ID

AS4-1.5
AS4-2
AS4-2.5 B
AS4-3 (v v |
AS4-3.5
AS44 il
AS5-0.2 v
AS5-0.5
AS5-1 /v
AS5-1.5 il
AS5-2 1-
| AS5-2.5 RE
AS535 '
AS6-0.1
'AS6-0.5
Ase-1 !
ASB1.5 3
AS6-2 AR
l

|

|
]
| S8

RS AN

N

<

&

[<[s]s]x]

5|

AS6-2.5

AS6-3 |

| AS6-3.5 | |
| v
\

Ase4 7
AS6-45 |

The 'v" indicates the testing you have requested. THIS 1S NOT A REPORT OF THE RESULTS.

Additional Info

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

| <is] s

v

Requests for longer term sample storage must be received in writing.

Please contact the laboratory immediately if observed settled sediment present in water samples is to be included in the extraction
is (exceptions include certain Physical Tests (pH/EC/BOD/COD/Apparent Colour etc.), Solids testing, Total Recoverable

metals and PFAS analysis where solids are ncluged Dy defaait,

TAT for Micro is dependent on incubation. This varies from 3 to 6 days.

Page | 30f3
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CLIENT NAME: _Westwood Pty Ltd

SITE ADDRESS: _921 Punchbowl Road, Punchbowl NSV 2196

BOREHOLE : AS1

PAGE 1 OF 1

JOB NUMBER: _E2232-3

PROJECT: _Acid Sulphate Soil Assessment

st - Stiff
VSt~ Very Sttt
H - Hard

VD - Very Dense

Date Started : _17/02/2022 Completed : _17/02/2022 Logged By : _RL Checked By : _MS
Borehole Location : _Refer to site plan SurfaceRL: _— Datum : _m AHD
Equipment : _Drill Rig Borehole Size : _100mm Slope : _-90°
g 3
[+ _—
LR 2 S | Samples E
] 2 g5 Material Deseription _‘% 3 Tests Additional Observations =
@ ‘Ba
£|E| R | Deoth | B {EE =8 Gl a
==l m {m) § |Od
] Asphalt Cencrele
FILL, silty clay, low to medium plasticity, brown, with a few M 5-F 7]
gravels 0.2 ]
— S 05 0.5]
Silty CLAY, medium te high plasticity, brown-orange-grey M | F-St ) ]
1 1.0]
15 et
2 2.0
8 i
<
25 25
30
»- < Seepage encountered at
3.0mBGL dated 17/2/2022 T
3.5 35]
4 4.0
SHALE, extremely weathered, extremely low strength, M 43
| grey-red 45|
8 450 Borehols AS1 terminated at 4.50m i
3
3 i i
&
=
< — —
2 5.0 5.0]
g
4 i .
2
$ - -
£ ]
] B |
@ 55 T8
=
=
o
w
5| commens. D -Dry Y5 - Very Soft WL - Veryloose
% M - Moist 8 - Spl‘t L -loose
k-1 W Wet F -Fim MO - Madiumn Dense
g D -Dense
h
®
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CLIENT NAME: _Westwood Pty Ltd

OUNDATION

SITE ADDRESS: _921 Punchhow! Road, Punchbow! NSW 2196

BOREHOLE : AS2

FAGE 1 OF 1

JOB NUMBER: _E2232-3

PROJECT: Acid Sulphate Soil Assessment

© Foundation Earth Sciences {Updated on 20/04/2020}

Date Started : _17/02/2022 Completed : _17/02/2022 Logged By: RL Checked By: MS
Borehole Location: _Refer to sife plan Surface RL: - Datum : _m AHD
Equipment : _ Dril Rig Borehole Size:  100mm Slope: -60°
= a
fa)] _—
] % g é Samples IEl
g 2 1€ Material Description g *av‘: Tests Additional Observations £
= a 0
TS| R ( veptn | |3 £ Z ) 5 | Remaks 8
2|2 m (m} G
e Asphait Concrete i
0.10 FILL TFILL, clayey $iKt, fow o medium plasticity, dark M S-F
= brown-brown, with a few gravels 0.2 .
0.5} 0.5 03]
Clayey SILT, low to medium plasticity, pale brown, with red M F 7
fronstain rocks 1 D~
1 —
1.5 31
. 2.0}
Sllty CLAY, medium to high plasticity, pale red-brown, with
ironistain racks ]
5 25 gial
< i
3 8.0]
35 3.5
4 40
4.10 [ S— SHALE, extremely weathered, extremely low strength, 7]
] grey—brown with ¢lay band ]
4.5 F—— 4.5 4.5
5.0 = 5.0]
500 B Borehole ASZ terminated at 5.00m i
55] 55]
=== Wiube 8l Woveies
W \Wet F  -Fim WD - Medium Dense
St - Btiff D -Densg
VSt- Very Siff VO - Very Dense
H -Hard




N BOREHOLE : AS3
TH PAGE 1 OF 1

CLIENT NAME: _Westwood Pty Ltd JOB NUMBER: _E2232-3
SITE ADDRESS: 921 Punchbowi Road, Punchigow] NSW 2186 PROJECT: _Acid Sulphate Soll Asgessment
Date Started ; _17/02/2022 Completed : 17/02/2022 Logged By : _RL Checked By : _MS
Borehole Location : _Refer to site pian Surface RL: _— Datum : _mAHD
Equipment : _Drill Rig Borehole Size : _100mm Slope: _-90°
c & —
2l g | £ | Samples E
o o |25 Material Description g | @ Tests Additional Observations £
2|8 5 |g8 3 Z Remarks g
£12| R | Deptn | § [BE =13 &
(=) m {m} G | Ch
Asphalt Concrete
FILL, silty clay, low to medium plasticity, brown M o :
. ]
Clayey SILT, low fo medium plasticity, grey M S-F 05 0.5]
—;r—/t—/rf(‘ ’ amd
Peaty CLAY, medium to high plasticity, grey M 5-F ]
1 18]
- T ESt] a
Siity CLAY, medium to high plasticity, orange-red M | F-St B
15 15 1]
_ 20 2 2, E_
2.00 interbedded with itonstain rocks band B
=
=)
< e
25 25 23]
3.0 o 3 3.0
35 35 3.5
4.0 4 4.0
1 i T | i
4,10 SHALE, extremely weathered, extremely low strength, grey M
= ] i
. 4.40 4.5 Borehole AS3 terminated at 4.40m 45
§ - e
] - .
Pt - ]
&
§ i i
3 5.0 5.0
3
o — —
=l
g ] —
3 N = .
cén 5.5 =oa
i
5| comments; i -Dry V5 - Very Soft WL -+ Very Loose
= K - woist s -Boft L -Lgese
3 W Wt F -Fim MD - Medium Dense
§ St - Stiff D -Dense
o VSt Very St WD - Very Dense
g H  -Hard
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CLIENT NAME: _Westwood Pty Lid JOB NUMBER: _£2232-3
SITE ADDRESS: 921 Punchbow! Road, Punchbow] NSW 2196 PROJECT: Acid Sulphate Soil Assesstnent
Date Started : _17/02/2022 Completed : _17/02/2022 Logged By: RL CheckedBy: MS
Borehole Location : _Refer to sife plan SurfaceRL: — Datum : _m AHD
Equipment : _Dyill Rig Borehole Size:  100mm Slope: _-gp°
o |5 3 =
S5 £ | § | samples £
T £ |23 Material Description ‘g ‘f-mj Tests Additional Observations g8
o 13
3 ] RL | Depth §_' § £ = 5 Remarks g
22l m | m O |C& &
Asphatt Concrete
oo FILL, silty ctay, low fo medium plasticity, dark brown, trace | M | &-F 7]
T oz of gravel B RRES 0.2 .
Sitty CLAY, medium fo high plasticity, orange
0.5 05
1 19
1.5 15
L = 20]
2.00 interbeddad with ironstain rock band |
5 i
<€ 25 25
-— 3 30
5% . T
4&%5 2 4.4
T 420 =5 SHALE, extremely wéathered, extremely low strength, grey, | M ]
interbedded with clay band n
5 45 45
g - -
3 S— i
8 b——] 2
g 4.80 _ Borehole ASd terminated af 4.80m i
b 5,0 | 5.0
=
é.- — —
o i
; 5.5—‘ 5.5
i
£ | ot I - G T
3 W-wer F -Fim MD - fdedium Dense
5 St -8t D -Densg
S VSt Vary Stiff VD -+ Very Dense
i‘é H -Mad
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CLIENT NAME:

Westwood Pty Ltd

BOREHOLE : AS5

PAGE 1 OF 1

JOB NUMBER: _E2232-3

SITE ADDRESS: _921 Punchbowl Road, Punchbow! NSW 2196

PROJECT: Acid Suiphate Soil Assessment

Date Started : _17/02/2022 Completed : 171022022 Logged By: RL Checked By : _MS
Borehole Location : _Refer to site plan Surface RL: _— patum : _m AHD
Equipment : _Drill Rig Borehole Size : _100mm Slope : _-80°
g 3
o —
g -% % I Samples E
e l8s Materiai Description B @ Tests Additional Gbservations £
E - % |ga < 2 Remarks &
|€| R | Depth | §18E =[5 a
=35 | m (m) G |Oh
‘Asphalt Concrete
FILL, silty chay, low to medium plasticity, brown M [ &F oz )
Sitty CLAY, medium 0 high plasticity, orange-grey M F-5t ) N
05 054
1 19]
15 18]
E 2 2.0
< i
25 ' 2.5
3 3.0]
D " — _
SHALE, extremely weatnered, extremely low sirength, grey, M
with clay band a5
3.5 =]
T 401
400 | Borehole ASS terminated at 4.00m |
& 4.5 | 45
8
I - -
§ J .
& -
5 | i
3 50 5.0
5
ol — —4
2
= i
£ |
8
g B ]
« 5.5 T8
=
=
o
u
5 | Comments: D -Dry VS - Very Soft VL -Very Loase
= M -Moist § -Soft L -Lloose
3 W Wet F -Fim MO - Medium Densa
g st - Shtf D -Dense
k= VEL- Very SHff VD - Vary Dense
g H -Hard
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CLIENT NAME: Westwood Pty Ltd JOB NUMBER: E2232-3
SITE ADDRESS: 921 Punchbowl Road, Punchbowl NSW 2196 PROJECT: _Acid Sulphate Soil Assessment
Date Started : _17/02/2022 Completed : _17/02/2022 LoggedBy: EY CheckedBy: MS
Borehole Location : _Refer to site plan Surface RL: - Datum : _m AHD
Equipment : _Drill Rig Borehole Size: _100mm Slope : _-90°
=4 [
g 2 g g Samples E
T o 25 Material Description _‘g’ g Tests Additional Observations £
b mQ
I3[R Depth | & sk = 5 Remarks &
2|2 m | m | © |53 =
— Asphalt Concrete
25 e FiLL FILL, silty clay, Tow t& medium plasficity, dark brown, taea | ™ | SF 02 7
of gravel _
0,5 05 0.5]
" Toso a ML | Clayey SILT, low fo medium plasticiy, brown-yellow-grey M | F-5 ]
10} 1 1.0]
1.5] 1.5 18]
2.0 2 2.9
5 25 25 28]
< _ -
30] 5 3.0
T 310 : with trace of ironstein racks fragments :
35 3.5 3.5]
4.0 7 4.0]
= 45| 45]
§ N 4.5
g i
g " T470 SHALE, extremely weathered, extrernely [ow strength, 7
< N grey-pale grey
b 5.0 5.0
ﬁ 5.00 Borehole ASG terminated at 5.00m ]
]
‘""’ —
8 o
g
3 55 5.5]
£ = .
=
&
5| omeess I - T
= W-Wet F  -Fim MD - Medium Dense
< St - Stiff . D -Dense
3 VStu Vary Stiff VD - Very Dense
g H -Hard
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MIXED USE DEVELOPMENT
eihors) e apsret -
21 Canterbury Road, Punchbowl
DWG NO. DRAWING TITLE SCALE ISSUE DATE
000 COVER SHEET & LOCATION PLAN N.T.S. E 01.06.2017
400 LANDSCAPE MASTERPLAN 1:400 E 01.06.2017 e b ™
C100 LANDSCAPE MASTERPLAN RENDER 1:400 E 01.06.2017 ° mm i e
104 LANDSCAPE PLAN - CIVIC PLAZA 1:200 E (1.06.2017 L [l g
102 LANDSCAPE PLAN - RESIDENTIAL 1:200 E 01.06.2017 “1
103 LANDSCAPE PLAN - RESIDENTIAL 1:200 E 01.06.2017 LEGEN
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