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Postal Address
Environmental Compliance PO Box 882
8am to 5:30pm Mon - Thurs, 8am to Spm Fri Mona Vale NSW 1660

Phone 9970 1111 DX 9018, Mona Vale

6 December 2012

Mona Vale Goif Club
Attention: Mr Tim Parker
Golf Avenue

MONA VALE NSW 2103

Dear Mr Parker

Re: Construction Certificate CC0325/12

Property: MONA VALE GOLF COURSE (BEEBY PARK) 1 GOLF AVENUE MONA VALE
NSW 2103

Please find enclosed your approved Construction Certificate and stamped plans.

Did you know that work is unable to commence until such time as a completed Notification
of Commencement Form has been submitted to Council at least two (2) days prior to
starting work? Not to do so is a breach of the Environmental Planning and Assessment
Act, which would result in a Penalty Infringement Notice {on-the-spot fine) being issued to
you and the builder.

To assist you please find enclosed a “Notification of Commencement and Principal Certifying
Authority Service Agreement” form to enable you to appoint Pittwater Council as your Principal
Certifying Authority (PCA).

If appointed as the PCA, Council would carry our various inspections as indicated in Part 6 of the
enclosed “Notification of Commencement and Principal Certifying Authority Service Agreement”
form and ultimately issue an Occupation Certificate for your development. Appointment and
inspection fees are also detailed in the enclosed form.

Council will endorse your “Notice of Commencement and Principal Certifying Authority Service
Agreement” form and return a copy to the applicant with advice as to the required critical stage and
other inspections to be carried out by Council.

Council is committed to providing a quality service and would value your business in being
appointed as the Principal Certifying Authority for your development.

Yours sincerely

7
Kate Stoner :
DEVELOPMENT COMPLIANCE OFFICER

Email pittwater_council@pittwaternsw.goviau Web pittwaternsw.gov.au

Meona Vale Customer Service Centre Avalon Customer Service Centre Support Services Boondah Depot
Village Park 1 Park Street, Mona Vale 59A Old Barrenjoey Road, Avalon Units 11, 12, 13 + 16/5 Vuko Place, Warriewood 1 Boondah Road, Warriewood
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Construction Certificate No: CC0325/12

Site Details: MONA VALE GOLF COURSE (BEEBY PARK) 1 GOLF AVENUE
MONA VALE NSW 2103

Legal Description: Lot 7092 DP 1051073 CROWN RESERVE 45244
Lot 4 DP 2510563
Lot 2 DP 251063

Type of Development: Building Work

Description: Installation of an above ground fuel tank, decommissioning and
removal of 3 underground tanks and associated works, including
excavation and site remediation

Associated Development Consent No:  N0124/12 Dated: 7 August 2012
Building Code of Australia Certification: Class 10b
Details of plans, documents or Certificates to which this Certificate relates:

Preliminary contamination assessment report 12593/1-AAR1 dated 19 January 2012
Preliminary contamination assessment dated 21 February 2012

Undated topography plan

Structural details — Fuel tank slab drawing no MVGC 1-1

Structural details — Fuel tank slab drawing no MVGC 1-2

On-site fitting instructions dated 11 October 2004

Proposed installation of above ground fuel tank dated October 2011

Certificate of compliance by Convault Australia

| hereby certify that the above plans, documents or Certificates satisfy:

e The relevant provisions of the Building Code of Australia, and
e The relevant conditions of Development Consent No: NO124/12

And, that work completed in accordance with the documentation accompanying the application
for this certificate (and any modifications as verified by me and shown on that documentation)
will comply with the requirements of the Environmental Planning and Assessment Regulation,
referred to in section 81A(5) of the Environmental Planning and Assessment Act, 1979.

7~

Kate Stoner 6 December 2012
DEVELOPMENT COMPLIANCE OFFICER Date of Endorsement
Accreditation No, BPB1561

Note: You are reminded that pursuant to provisions of Clause 81A, you must nominate whether
Council or an accredited certifier will be the principal certifying authority, also you must give notice
to Council of your intention fo commence work at least two days beforehand.




106 - 124 Rodier Street, Ballarat, 3350 Vic, Australia
Telephone: (03} 5331 5716 Mobile: 0417 014933
Facsimile: {03) 5333 3456

AUSTRALIA PTY. LTD.

A BN, 40 081 515 973
¥ CERTIFICATE OF COMPLIANCE x
_ Rl APPROPRIATE STANDARDS _:

h 4
Ad Justratian Standards w
“: AS 1940 - 2004 - The storage and handling of flammable and combustible liquids g

AS1692-2006 - Steel tanks for flammable and combustible liquids L{
E AS 3600 - 2001 - | Concrete structures
; United States & Canada Standards
i Underwriters Laboratories
; UL 142 - Steel tanks for flammable and combustible liquids

UL 2085 - Protected Aboveground Tanks for flammable and combustible

liguids

CAN/ULC-S601 (ORD- 142) - Standard for shop fabricated steel aboveground horizontal tanks for flammabie
and combustible liquids

CAN/ULC-S655 (ORD- C 142) - Standard for protected aboveground tank assemblies for flammable and
combustible liquids

We hereby certify that Convault Australia Pty. Ltd. manufactures its Protected
Aboveground Storage Tanks with Secondary Containment according to the relevant
clauses for fire rated tanks within the above Standards.
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CONSTRUCTION NOTES

GENERAL

1 These drawings shall be read in conjunction with all architectural and other consultants
drawings and specifications and with such other written instructions as may be issued
curing the caurse of the contract All discrepancies shall be referred to the Supervising
0. ticer for decision before proceeding with the work

2 Dimensions shall nct be obtained by scaling the structura! drawings.

3 All dimensions shall be verified on site by the Contracter who shall be responsible for their
correctness

L The contractor shall be responsible for ntaining the structure and neighbouring
structures in a safe and stable condition cduring construchion. No part shall be over-
stressed

S All workmanship and materials shall be in accordance with the requirements of the current
SAA Codes and the By-Laws and Ordinances of the relevan? Government Authority

FOUNDATIONS

.. Excava‘ion shall be taken into Firm Natural Ground
the allowable bearing pressure on this material is assumed to be 150 kPa.

2. Foundation material shall be approved immediately before placing concrete

3 Site Classification to AS 2870 is Class A Site

CONCRETE

1. All workmanship and materials shall be in accordance with AS 3600, current
edition with amendments.

2. Concrete quality: All cement shale be Type A Normal Portand Cement.

Max.
Si ;

Element m“:cnuﬁ b_ﬂu.% Lvnm Special Requirements
mm

FLOOR SLAB 80 [ 20 | 30 |-

Strength shall be verified by plant control testing.
3. Clear concrete cover fo reinforcement including ties and stirrups shall at fallows ynless

shown otherwise

Exposure Classification
Element Al B1 B2
Sheltered | External locations | External locations
locations over Tkm from | within tkm of
siltwater shoreline| saltwater shoreline
Strip feotings - 50 50
Columns and piers 20 40 S0
Beams 20 L0 45
Slabs and walls 20 L0 L5

Note that slabs placed over a membrane on ground are included as Al

ABBREVIATIONS :

! ISSUE DATE
UON.  UNLESS OTHERWISENOTED |
L1st LAY FIRST e
L2nd LAY SECOND e
L3rd LAY THIRD Etc. Lo
LL LAY LAST
cp CENTRALLY PLACED a ‘
TYP.  TYPICAL :

CONCRETE (Cont'd)

.

|

Reinforcement symbels

N denctes Grade 500 deformed normal duchility bar to AS L67)

R denctes Grade 230 plain round nermal duct y bar to AS L§71.

SL denures Grade 500 low ductility square welded mesh to AS Lg71
RL denctes Grade 500 low ductility rectangular welded mesh to AS Lg71

————denctes ¢rechion of main bars of rectangular fzbric (main bars down for

——

T

tottom reinforcement, main bars up for top reinforcement)

denctes square fabric

I#‘amuimm extent of renforcement

c

12
13

16
11
18

All unsupperted bars shall be ted in the transverse direction fa  MESH

unless etherwise nated

Reinforcement is shown diagramatically and is not necessarily shown in the
true projection

Splices in the reinforcement shall be made only in the pesitions shown. The written
approval of the Superwising Officer shall be obtained for any other splices. Where the lap
length is not shown it shall be sufficient to develop the full strength of the reinforcement

Welding of reinforcement will nat be permitted unless shown on the structural drawings

—— 25 M
|'|-—l|b_ n

Fabric lap detail

2 Y

//Irmu 2 wires

Slab reinforcement shall extend at least 65 onto masonry support walls unless
shown otherwise

Concrete sizes shown are minimum and no reductions by ducts, pipes, etc. shall be
made without the approval of the Supervising Officer Sizes do not include thickness
of applied finishes

Beam depths are written first and do not include slab thickness

Pipes or conduits shall not be placed within the concrete cover to reinforcement
without the approval of the Supervising Officer.

No holes or chases other than those shawn en the stryctural draw ngs shall be
made in concrete members without the prior approval of the Supervising Officer.
Construction joints where not shown shall be located to the approval of
the Supervising Officer.

The contractor shall notify the Engineer 24 hours before pouring concrete.

The concrete shall be compacted using high frequency vibrators
Columns, piers, and pedestals shall be placed 2& hours (min.) befare concrete
in slabs or beams over.

Curing of all concrete surfaces shall commence immediately after surfaces are
finished as specified

BRICK AND CONCRETE BLOCK MASONRY

1
2

All workmanship and materiais shall be in accordance with AS 3700

Two layers of approved metal based slip joint material shall be laid under all slabs
where they bear on brickwork

Walls shown on structural drawings are load bearing walls. Non load bearing
walls under slabs shall be separated from the concrete by 3 minimym of 10mm
thick compressible material

Ng brickwork which is supported by the slab shall be erected until formwork
has been removed.
Brick mertar tobe 115 proportians by velume of cement, lime and sand.

Brick strength of load bearing brickwork to be a minimum of fuc =16 Mpa

© REVISION TITLE

REINFORCED CONCRETE BLOCK MASONRY

1
2

shall conform te the requirements of AS 7733

All concrete mass

y o

The design strength of concrete masonry shall be

Mortar Mix é
Strength

Grade of Units

Element
Cement, Lime ,Sand

6

Workmanship involved in placing concrete units shall comply with AS 2700
and all units shall be have fully bedded face shells and cross walls.
(lean out holes shall be provided at the base of all reinforced cores
Unless nated otherwise the cores of all concrete masenry units shall be filled
with concrete having a characteristic strength at 28 days (f'c) of 20 MPa.
and 2 slump of 180mm to 230mm when being placed. the cancrete filling shall
be thoroughly compacted

s shown otherwise.

Max size of course aggregate in concrete used to fill cores shall be 10mm un!

STRUCTURAL STEELWORK

1

3

5.

T

All workmanship and materials shall be in accordance with AS 4100 and AS 1554
except where varied by the contract documents.

Three (3] copres vf all shop details shall be submitted to the engineer for approval
of structural sufficiency before fabrication.

All welds shall be 6mm continuous fillet, all balts @20mm_ all gussets plates 10mm
thick, unless noted otherwise on the drawing

Concrete encased steelwork shall be wrapped with 3mm wire at 100mm centres and
shall have a minimum S0 cover of concrete.

Steel beams and trusses with span greater than 5m shall be fabricated with an
upwards precamber of 1/500 span in each span unless noled otherwise on the drawings

Structural steelwork is to be wire brushed to remove rust and loose mill scale
and coated with ane coat of approved primed unless noted otherwise an the drawings.

All steelwork cast into brickwork is to be hot dipped galvanised.

TIMBER

1.

2.

Timber construction is ta be in accordance with AS 1720 and the Timber Framing Code
AS 1684

Timber stress grade shall be F7 unless noted otherwise

STRUCTURAL DETAILS — FUEL TANK SLARB
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PITTWATER COUNCIL CONSTRUCTION CERTIFICATE
Number: CC 0325((2

?a. is a copy of submitted plans, documents or
Certificates  associated with the issue of the
Construction Certificate.

Endorsed by: V.’

Date: 1 § DEC 01
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A i i SAIGLOBAL
OTECHNIQUE Lo Coneiaets passcatenine

PTY LTD

ABN 64 002 841 063

Job No: 12593/2
Our Ref: 12593/2-AA

PITTWATER COUNCIL CONSTRUCTION CERTIFICATE

21 February 2012
K Number: CCOB?_‘S/VL

Mona Vale Golf Club Ltd This is a capy of submitted plans, documents or
1 Golf Avenue Certificates associated with the issue of the
MONA VALE NSW 2103 Construction Certificate.
Attention: Mr A Thompson Endorsed by: il

Date: D
Dear Sir 06 DEC 7017
re: Proposed Above Ground Fuel Storage Tank Installation

Mona Vale Golf Club - 1 Golf Avenue, Mona Vale
Preliminary Contamination Assessment
<] :fan..ner 2013
Further to the Preliminary Contamination Report (PCA) dated 23—Deeember—26++, prepared by
Geotechnique Pty Ltd (Geotechnique) for the above site (indicated on Figure 1 below) and as requested,
one additional soil sample was recovered from the area proposed for installation of above-ground fuel
storage tank (AFST) as indicated on Drawing No 12593/2-AA1 in Attachment A.

FIGURE 1

The objective of sampling and testing was to assess the contamination status of the soil and determine
whether the soil presents a risk of harm to human health and the environment for the proposed AFST
development.

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 4722 2700 Facsimile (02) 4722 2777
e-mail: info@geotech.com.au www.geotech.com.au
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Golf Avenue, Mona Vale

FIELD WORK & LABORATORY TESTING

An Environmental Scientist (Mr A Nguyen) from Geotechnique, who was responsible for sampling and
logging the materials at the sampling location, carried out the field work on 27 January 2012, in
accordance with Geotechnique standard sampling procedures.

Based on the site inspection and sampling, the proposed area was all concrete covered. The soil sample
recovered from below the concrete, BH101 (0.1-0.2m), indicated fill comprising sand, fine grain, yellow,
brown. The recovered sample did not reveal any visual evidence of asbestos or other indicators of
contamination, such as staining, odours or significant foreign matter. A calibrated Photo lonization
Detector (PID) was used to screen for the presence of potential volatile organic compounds (VOC) and
the screening indicated no VOC within the soils.

The recovered sample was forwarded under COC conditions to the National Association of Testing
Authorities (NATA) accredited laboratories, SGS Environmental Services (SGS) (primary) and Envirolab
(Secondary). On receipt of the samples, the laboratories returned the Sample Receipt Advice, verifying
the integrity of all the samples received.

LABORATORY ANALYSIS

The recovered sample was analysed for potential common contaminants (see Attached Table A), which
include Metals, such as Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb), Mercury
(Hg), Nickel (Ni) and Zinc (Zn), Total Petroleum Hydrocarbons (TPH), BTEX (Benzene, Toluene, Ethyl
Benzene and Xylenes), Polycyclic Aromatic Hydrocarbons (PAH), Organochlorine Pesticides (OCP),
Polychlorinated Biphenyls (PCB), Phenols and Cyanides.

FIELD AND LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES
Field Quality Assurance (QA)/ Quality Control (QC)

In order to ensure the integrity and reliability of the chemical analysis carried out, the following field
QA/QC procedures were implemented for the sampling and analytical program.

Rinsate Sample

A rinsate water sample (Rinsate R1) was recovered on completion of field work in order to identify
possible cross contamination between the sampling locations. A sample of the same water source used
for cleaning the equipment (clean distilled water) was previously analysed by the primary laboratory, thus
with known concentrations of the selected analytes. The concentrations of the analytes in the rinsate
sample were then compared with the results of the original distilled water.

The test results are summarised in Table E. The analyte concentrations of the rinsate blank samples
were not significantly different from the clean distilled water sample, which indicates that adequate
decontamination had been carried out in the field.

Trip Spike

A trip spike sample is obtained from the laboratory on a regular basis, prior to conducting field sampling
where volatile substances are suspected. The sample was held in the Penrith office of Geotechnique, at
less than 4 degrees Celsius, for a period of not more than seven days. During the field work, the trip
spike sample is kept in the chilled container with soil samples recovered from the site. The trip spike
sample is then forwarded to the primary laboratory together with the soil samples recovered from the site.

The laboratory prepares the trip spike by adding a known amount of pure petrol standard to a clean sand
sample. The sample is mixed thoroughly to ensure a relatively homogenous distribution of the spike
throughout the sample. When the sample is submitted for analysis, the same procedure is adopted for
testing as for the soil samples being analysed from the site

Mona Vale Golf Club Ltd
DS.mh/21.02.2012
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The purpose of the trip spike is to detect any loss, or potential loss, of volatiles from the soil samples,
during field work, transportation, sample extraction or testing.

A trip spike sample (TS1) was forwarded to the primary analytical laboratory with the samples collected
from the site, and was tested for BTEX. The test results for the trip spike sample, reported as a
percentage recovery of the applied and known spike concentrations, are shown in Table F.

As indicated in Table F, the results show a good recovery of the spike concentrations, ranging between
97% and 99%.

Based on the above, it is considered that any loss of volatiles from the recovered samples that might
have occurred would not affect the outcome / conclusions of this report.

Duplicate Sample
The duplicate frequency adopted complies with the National Environmental Protection Measure (NEPM),
which recommends a duplicate frequency of at least 5%.

The laboratory test results certificates from SGS are included in Attachment C. The duplicate sample
results are summarised in Table G.

A comparison was made of the laboratory test results for the duplicate sample with the original sample
and the Relative Percentage Differences (RPD) were computed, in order to assess the accuracy of the
laboratory test procedures. RPD within 50% are generally considered acceptable. However, this
variation can be higher for organic analysis than for inorganics and for low concentrations of analytes.

As shown in Table G, the comparisons between the duplicate and corresponding original sample
indicated acceptable RPD overall, with the exception of relatively high RPD (67%) for total phenols. Due
to the low concentrations, this result is not considered critical.

Based on the duplicate sample number and comparisons, it is concluded that the test results provided by
SGS can be relied upon for this assessment.

Split Sample

A split sample provides a check on the analytical performance of the primary laboratory. The split sample
was prepared based on sample numbers recovered during field work and the analyses undertaken by the
primary laboratory.

The split sample frequency adopted complies with the NEPM, which recommends a frequency of 5%.

The laboratory test results certificates from Envirolab are included in Attachment C. The split sample
results are summarised in Table H.

Based on Schedule B (3) of the NEPM, the difference in the results between the split samples should
generally be within 30% of the mean concentration determined by both laboratories, i.e., RPD should be
within 30%. However, this variation can be expected to be higher for organic analysis than for inorganics
and for low concentrations of analytes.

As shown in Table H, comparisons between the splits and corresponding original samples indicated
generally acceptable RPD overall, with the exception of some higher RPDs for metals. Due to the
relatively low concentrations, these results are not considered critical.

Based on the overall split sample number and comparisons, it is concluded that the test results provided
by the primary laboratory may be relied upon for this assessment.

Mona Vale Golf Club Ltd
DS.mh/21.02.2012
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LABORATORY QA/QC

Only laboratories accredited by the NATA for chemical analyses were used for analysis of samples
recovered as part of this assessment. The laboratory must also incorporate quality laboratory
management systems to ensure that trained analysts, using validated methods and suitably calibrated
equipment, produce reliable results.

In addition to the quality control samples, the laboratory must also ensure that all analysts receive
certification as to their competence in carrying out the analysis and participate in national and
international proficiency studies. SGS and Envirolab, the two laboratories used for this assessment, are
both accredited by NATA. The two laboratories also operate Quality Systems that are designed to
comply with ISO/IEC 17025.

We have checked the QA/QC procedures and results adopted by the laboratories against the appropriate
guidelines. The quality control sample numbers adopted by SGS and Envirolab are considered adequate
for the analyses undertaken and generally conform to recommendations provided in the NEPM 1999
“Guideline on Laboratory Analysis of Potentially Contaminated Soils” (Reference 2) and Australian and
New Zealand Environment and Conservation Council (ANZECC) -1996 “Guidelines for the Laboratory
Analysis of Contaminated Soils".

Overall, it is considered that the quality assurance and quality control data quality indicators have been
complied with, both in the field and in the laboratory. As such, it is concluded that the laboratory test data
obtained as part of this assessment is reliable and useable for this assessment

ASSESSMENT CRITERIA

The assessment criteria adopted were the available Health-based Investigation Levels (HBILs) / Health
Investigation Levels (HILs) for parks, recreational open space and playing fields development (NEHF ‘E’ /
HILs ‘E’), the provisional phytotoxicity based investigation levels (PPBILs) / Ecological Investigation
Levels (ElLs) and the suggested Levels in the EPA service station guidelines.

LABORATORY TEST RESULTS, ASSESSMENT & DISCUSSION

Reference may be made to the attached laboratory analytical report from SGS and Envirolab. The test
results, including schedule of testing are also presented in Tables A to D, together with the assessment
criteria adopted. A discussion of the test results is presented in the following sub-sections.

Metals (As, Cd, Cr, Cu, Pb, Hg, Ni & Zn)

The metals test results are presented in Table B. The concentrations of metals (As, Cd, Cr, Cu, Pb, Hg,
Ni and Zn) for the analysed sample were well below the relevant PPBIL and NEHF ‘E’ adopted.

TPH and BTEX
The TPH and BTEX test results are presented in Table C.

As indicated, the concentrations of TPH/BTEX were less than the relevant EPA Level adopted.

Polycyclic Aromatic Hydrocarbons (PAH)

As shown in Table D, the concentrations of benzo(a)pyrene and Total PAH for the analysed soil samples
were well below the NEHF ‘E’ adopted.

Mona Vale Golf Club Ltd
DS.mh/21.02.2012
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Organochlorine Pesticides (OCP), Polychlorinated Biphenyls (PCB), Total Phenols and Total Cyanides

The OCP, PCB, total Phenols and total Cyanides test results are presented in Table D and as shown, the
concentrations of the analysed soil sample were well below the relevant NEHF ‘E’ adopted.

CONCLUSION AND LIMITATIONS

Based on the test results of sample BH101, the fill (sand) in the area proposed for above-ground storage
tank, at 1 Golf Avenue, Mona Vale Golf Club, Mona Vale, is assessed not to pose a risk of harm to
human health and environment for the proposed development.

This report has been prepared for the purpose stated within. This report may be relied upon by relevant
authorities for development. Any reliance on this report by other parties shall be at such parties' sole risk,
as the report might not contain sufficient information for other purposes.

This report shall only be presented in full and may not be used to support any other objective than those
set out in the report, except where written approval is provided by Geotechnigue.

The information in this report is considered accurate at completion of field sampling on 27 January 2012.
Any variations to the site beyond this date might nullify the conclusions stated. If there are any variations
in site conditions beyond this date, such as imported fill, chemical spillage, illegal dumping, etc., further
assessment will be required and the conclusion stated herein could be nullified.

If any suspect materials (identified by unusual staining, odour, discolouration or inclusions such as
building rubble, asbestos sheets/pieces, ash material, etc) are encountered during any stage of future
earthworks/site preparation, we recommend that this office is contacted for assessment. In the event of
contamination, detailed assessment, remediation and validation will be necessary.

Reference should be made to the "Environmental Notes" in Attachment D, for details of the limitations of
this assessment.

If you have any questions, please do not hesitate to contact the undersigned.

Yours faithfully
GEOTECHNIQUE PTY LTD

ﬁfg_

DANDA SAPKOTA

Senior Environmental Engineer

Attachment A Drawing Nos 12593/2-AA1

Attachment B Attached Schedule of testing and Laboratory Test Results Summary Tables (A-H)
Attachment C: Laboratory Test Report /Certificate of Analysis

Attachment D: Environmental Notes

Mona Vale Golf Club Ltd
DS.mh/21.02.2012
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Drawing No 12593/2-AA1 Sample Location
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ATTACHMENT B

TABLE A
TABLE B
TABLE C
TABLE D

TABLE E
TABLE F
TABLE G

"TABLE H

Laboratory Testing Schedule

Heavy Metals Test Results

Total Petroleum Hydrocarbons (TPH) and BTEX Test Results
Benzo(a)Pyrene, Polycyclic Aromatic Hydrocarbons, Organochlorine
Pesticides, Polychlorinated Biphenyls, Phenols and Cyanides Test Resufits
Rinsate Sample ‘

Trip Spike Sample

Duplicate Sample

Split Sample
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TABLE A
SCHEDULE OF LABORATORY TESTING
Ref No: 12593/2-AA)
alyte / Analyte Group SA NG TPHA
MPLY P
TYPE| DATE DUPLICATE | SPUT | METALS BTEX PAH ocP PCB | PHENOLS | CYANIDES
Sample Depth {m) i
BH101 0.1-0.2 F 2T RM2 D101 S11 v v v L v v v
Rinsate R1 270172012 v v v
Notes METALS: arsenic, cadmium, chromium, copper, lead, mercury, nickel & zinc
TPH: Tota Petroleum Hydrocarbens PAH: Pelycyclic Aroratic Hydrocarbons
ETEX: Benzene, Toluens, Ethyl Benzene, total Xylenes. OCP: Organochiorine Pasticides
F: Fll PCB: Polychlorinated Biphenyls

Mona Vale Golf Ciub Ltd
D5.mh/21.02.2012
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TABLE B
HEAVY METALS TEST RESULTS
DISCRETE SAMPLE
{Ref No: 125693/2-AA)
=
Analyte HEAVY METALS {(mg/kg}
=
= =] x
= 2 § i s g
¢ 2 ¢ & § § ¢ ¢
Sample Location Depth (m) & 3 5 o 4 - = Z R
BH101 0.1-0.2 4 <0.3 58 341 3 <0.05 1.9 52
llLimits of Reporting {LOR) 3 03 0.3 0.5 1 005 05 05
UIDELINES FOR THE NSW
ITE AUDITOR SCHEME (2006)
Provisional Phytotoxity-Based
Investigation Levels 20 3 400M1® 100 600 1 60 200
Health-Based Investigation Levels ® (NEHF E) 200 40  24%/200° 2000 600 20/30° 600 14000
Notes a: Parks, recreational open space, playing fields a?d secondary schools. —
b: 400mg/kg for Chromium (+3) and 1mg/kg for Chromium (+6). Chromium {Cr) may exist in & number of

states. Cr {+6) is easily reduced to form the most stable Cr (+3) whenever exposed 1o the almosphere,
Therefore Cr (+3) is adopted for this assessment.

c 24% (240000mg/kg) for Chromium (+3) and 200mg/kg for Chromium (+B).
d: 20mg/kg for Methyl Mercury and 30mg/kg for norganic Mercury.

Mona Vale Golf Club Ltd
DS.mh/21.02.2012
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TABLE C
TOTAL PETROLEUM HYDROCARBONS (TPH) AND BTEX TEST RESULTS
DISCRETE SAMPLE
{Ref No: 12593/2-AA)
=
Analyie TPH (mgfikg) BTEX (mgfkg)
z 8
@ w w
< o =) = =z = o »
@ o g g S N 5 = o
2 ¢ ¢ 2| ¢ 12 37 E 5
G o o o o @ [= [ =
Sample Location Depth {m}
BH101 0.1-0.2 <20 =20 <50 <150 220 =0.1 <0.1 <0.1 <0.3
JLor 20 20 50 150 NA 01 04 0.1 0.3
||EPA Levels 65 C10-C40 =1000 1 14 3.1 14
“Notes a: C10-C40 = (C10-C14) + {C15-C28) + (C29-C40); concentrations less than PQL are assumed
equal to PQL.
b: Contaminated Sites: "Guidelines for Assessing Service Station Sites", 1994, EPA
NA:  Nat Applicable

Mona Vale Golf Club Ltd

DS.mh/21.02.2012
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TABLE D
BENZO(a)PYRENE, POLYCYCLIC AROMATIC HYDROCARBONS (PAH), ORGANOCHLORINE PESTICIDES (OCP),
POLYCHLORINATED BIPHENYLS (PCB), PHENOLS AND CYANIDES TEST RESULTS

DISCRETE SAMPLE
{Ref No: 12593/2AA)
[F Analyte]
PAH (mg/kg) Organochlorine Pesticides (mg/kg)
- - - 5
‘G

w 2] c 2 vy o
Z @ B S 2 i
¢ £ |g w| £ 2 z
£ Z |3 z z2| 8 & £
& [ = o 4 o [£)
§ 2|8 & 3 5| = 2 2
2 5|8 5 © 8 85 2| 5|56 5
o B |z 2 a 6 0o a8 o =4 =4 ~

Sample Location Depth (m)

BH10M 0.1-0.2 <01 <08 |<01 <01 <005 <02 <02 <02 <02 <1 0.2 <0.1
LOR 005 NA |01 01 008 02 02 02 02 1 0.1 2.1
UIDELINES FOR THE NSW
ITE AUDITOR SCHEME (2008}

Hesith-Based Investigation Level * (NEHF E} 2 4 |20 20° 20° 400° 100 20 17000 | 500971000 |
Notes a Parks, recreational cpen space, playing fields and secondary schools.

b: Alden + Dietdrin

[ Total of DDD + DDE + DDT

d: Cyanide (frea)

o Cyanide (complex)

NA: Net Applicable

Mona Vale Golf Club Ltd
DS.mh/f21.02,2012
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TABLE E
RINSATE SAMPLE
(Ref No: 12593/2-AA)
|E RINSATE CLEAN
NALYTE R1 DISTILLED WATER
(mg/L} {mgiL)
HEAVY METALS
Arsenic <0.05 <0.05
Cadmium <0.005 <0.002
Chromium <0.005 <0.005
Copper <0.01 <0.01
Lead <0.02 <0.02
Mercury <0.0001 <0,0005
Nickel <0.01 <0.009
Zinc <0.01 <0.006
TOTAL PETROLEUM HYDROCARBONS {TPH) “
C6-C9 0.099 <0.04
C10-C14 <0.1 <0.10
C15-C28 <0.2 <0.20
C29 - C40 <0.4 <0.20
BTEX
Benzene <0.0005 <0.001
oluene <0.0005 <0.001
Ethyl Benzene <0.0005 <0,001
otal Xylenes <0.0015 <0.003
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
Benzo(a)Pyrene <0.0001 <0,0005
Total PAH <0.001 0.008

Mona Vale Golf Club Ltd
DS.mh/21.02,2012
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concentration

TABLE F
TRIP SPIKE SAMPLE
(Ref No: 12593/2-AA)
TRIP
JANALYTE SPIKE
T51
BTEX
Benzene 99%
Toluene 7%
Ethyl Benzene 97%
Total Xylenes 98%

|
Note : results are reported as percentage recovery of known spike

Mona Vale Golf Club Ltd
DS.mh/21.02,2012
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TABLE G
DUPLICATE SAMPLE
(Ref No: 12593/2-AA)
— BH101 DUPLICATE RELATIVE PERCENTAGE

IANALYTE 0.1-0.2m D11 DIFFERENCE

mg/kg mg/kg %
HEAVY METALS
Arsenic 4 3 29
Cadmium <0.3 <0.3 -
-Chromium 5.8 4.5 25
Copper 3.1 5.1 49
Lead 3 2 40
Mercury <0.05 <0.05 -
Nickel 19 26 31
Zing 5.2 7.3 34
TOTAL PETROLEUM HYDROCARBONS {TPH)
C6-C9 <20 <20 -
C10-Ci4 <20 <20 -
C15-C28 <50 <50 -
C29-C40 <150 <150 -
BTEX
Benzene <0.1 <0.1 -
Toluene <0.1 <0.1 -
Ethyl Benzene <0.1 <0.1 -
Total Xylenes <0.3 <0.3 -
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
BENZO{a)PYRENE <0.1 <0.1 -
Total PAH <0.8 <0.8 -
ORGANOCHLORINE PESTICIDES (OCP)
Heptachlor <0.1 <0.1 -
Aldrin <0.1 <0.1 -
Dieldrin «<0.05 <(.05 -
DDD <02 <0.2 -
DDE <02 <0.2 -
DDT <0.2 <0.2 -
Chilordane (trans & cis) <(.2 <0.2 -
POLYCHLORINATED BIPHENYLS (PCB)
Total PCB < <] -
PHENOLS & CYANIDES
Total Phenols 02 0.1 67
Total Cyanides <0.1 <0.1 -

Mona Vale Golf Ciub Ltd
DS.mh/21.02.2012
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TABLE H
l SPLIT SAMPLE
{Ref No: 12593/2-AA)
BH101 SPLIT SAMPLE | RELATIVE PERCENTAGE
I ANALYTE 0.1-0.2m s101 DIFFERENCE
mglkg mglkg
{SGS) {ENVIROLAB}) %
HEAVY METALS
I i Arsenic 4 <4 -
Cadmium <0.3 <0.5 -
Chromium 58 5 15
I Copper 3.1 5 47
Lead 3 2 40
Mercury <0.05 <0.1 -
Nickel 19 3 45
| I Zinc 5.2 5 4
TOTAL PETROLEUM HYDROCARBONS (TPH)
c6-C9 <20 <25 -
I C10-C14 <20 <50 -
“ C15-C28 <50 <100 -
i C29 - C40 or *** £29-C36 for Envirolab™* <150 <100 -
I BTEX
Benzene <0.1 <0.2 -
Toluene <0.1 <05 -
Ethyl Benzene <0.1 <1 -
' Total Xylenes <0.3 <3 -
, || POLYCYCLIC ARCMATIC HYDROCARBONS (PAH)
Benzo{a)Pyrene <0.1 <0.05 -
l Total PAH <0.8 <155 ;
ORGANOCHLORINE PESTICIDES (OCF)
Heptachior <0.1 <0.1 -
Aldrin <0.1 <0.1 -
I Dieldrin <0.05 <0.1 -
DDD <0.2 <0.2 -
DDE <0.2 <0.2 -
I DDT <0.2 <02 ;
Chiordane (trans & cis) <0.2 <0.2 -
|| POLYCHLORINATED BIPHENYLS (PCB)
Total PCB <1 <07 .
I PHENOLS & CYANIDES
Total Phenols 0.2 <5 .
I Total Cyanides <01 <0.5 -
Mona Vale Golf Club Ltd
I DS.mh/21.02.2012
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SGS ANALYTICAL REPORT AND ENVIROLAB CERTIFICATE OF ANALYSIS



ANALYTICAL REPORT NATA
WORLD RECOGNISED
ACCREDITATION
CLIENT DETAILS LABORATORY DETAILS
- R
Centact John Xu Manager Huong Crawford
Client Gectechnique Laboratory SGS Alexandria Environmental
Address P.Q. Box 880 Address Unit 16, 33 Maddox St
PENRITH NSW 2751 Alexandria NSW 2015
Telephone 02 4722 2700 Telephone +51 2 8594 0400
Facsimile 02 4722 6161 Facsimile +61 2 8594 0499
Emait johnxu@geotech.com.au Email au.environmental.sydney@sgs.com
Project 12593/2 - Mona Vale $GS Reference SE105013 RO
Geder Number {Not specified) Report Number 0000017500
Samples 4 Date Reported 07 Feb 2012
\_ Date Received 27 Jan 2012 y

COMMENTS

The document is issued in accordance with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025, NATA accredited laboratory 2562(4354).

\
|
e ) }
-~ SIGNATORIES - \
/ M \ - ot rbmbonf
Andy Sutton Dong Liang Edward Ibrahim
Organics Chemist Inorganics Metals Team Leader Business Manager
Huong Crawford Ly Kim Ha
Laboratory Manager Organics Supervisor
N : )
5GS Ausfralia Pty Lid Environmental Services Unit 1€ 33 Maddox St Alexandria NSW 2015 Australia  t+61 2 8584 0400 f +61 2 8594 0480 WWW.BL_80S.Ccom
ABN 44 000 964 278 PC Box 6432 Bourke Rd BC Alexandria NSW 2015 Ausiralia

{ Member of the SGS Group




ANALYTICAL REPORT SE105013 RO

Sample Number  SE105013.001 SE105013.002 SE105013.003 SE105013.004
Sample Matrix Soil Soil Water Soil
Sample Date 27 Jan 2012 27 Jan 2012 27 Jan 2012 27 Jan 2012
Sample Name  BH101_0.1-0.2 Duplicate D101 Rinsate R1 Tripspike TS1

Parameter LOR
VOC's in Soif  Method: AN433/AN434

Menocyclic Aromatic Hydrocarbons

[99%]

Benzene mgkg ' 01 <01 7<o'.1 -
Tolusne mg/kg 01 <01 <0.1 - 197%]
Ethylbenzene mghkg 01 «0.1 <0.1 - [97%)
mipxylene mg/kg 02 «0.2 <02 - [99%]
o-xylene mg/kg 01 <01 <0.1_ - [_93%]
Oxygenated Compounds
' MIBE (Methyi-tertbutyl sther) mgikg 01 01  ea ; <0.1
l Surrogates
" Dibromofiuoromethene (Surrogat % . 100 o5 - %
d4-1,2-dichloroethane (Sumregate) % - 191 97 - 85
dB-toluene (Sunagate) % - 104 102 - |
1Zenia (ST % - 105 108 - 119
Totals
l T s 03 ws <3 . .
Total BTEX" mg/kg - 0 [ - -
Volatile Petroteum Hydrocarbons in Soil  Method: AN433/AN434
TRH C6-CY o oy P e @ T -
Surrogates
I Trituorosuene (Surogete) i % - T, Cw -
_Dibromofuorometans (Surogate) . S - oo - I
4412 dichloroothana (Sumrogats) * - : : ' -
S-toluens {Surgate) % - - - - -
: moRuorobenzons {Sumoga) % - - - - -
TRH (Total Recoverable Hydrocarbons) in Soil  Method: AN403
TRHGOGM ' R o . T
TRH C15-C28 moikg 50 <50 <50 )
~ TRHC29-C40 o mykg 150 <150 <150 - -
Surcogates
 TRH (Surogata) - i % - - - LT
l PAH {Polynuclear Aromatic Hydrocarbons) in Soil  Method: AN4A20
Naphtaless ) mekg 0 <04 @01 - . ’
2mathynaphitskne , Moty 01 <o <01 - -
tmetynaprtebne mokg 03 <o 0 - -
Acenaphthylene o mgrkg 0.1 <0.1 <0.1 - -
I ,p,r,l n_’@_ﬂ_(?_ 0.4 0.1 0.1 _
. Pluorne . gy o1 <01 <. ; N
' Phenanthrena makg 0.1 <01 <01 - -
Anthracens mgkg 0.1 <0.1 <0.1 - -
Fluoranthene makg 0.1 <01 <01 - -
Pyna ) mghg 0.1 <01 <01 - -
Benzojandwecone . mgka 04 bl 0.1 - -
_Gheysene o mgkg 0 <01 0.1 ; .
Benzo(p}fiucranthene makg 0.4 0.1 <0.1 ; .
Banzofkifuorantiens motg o <1 o1 : :
) 59"”?@9?“,"9,,,,, ) . mgkg 01 0.1 <0.1 - -
‘ Irygrn(1.2_,3fcq)pm ) mgig 0.1 <01 <0.1 - -
Di_banm(n&h)ﬁq!tr_acan_e mgkg 0.1 <0.1 <0.1 - -
l Page 2 of 13 07-February-2012



ANALYTICAL REPORT SE105013 RO

Sample Number  SE105013.001 SE105013.002 SE105013.003 SE105013.004
Sample Matrix Seil Soil Water Soil
Sample Date 27 Jan 2012 27 Jan 2012 27 Jan 2012 27 Jan 2012
Sample Name  BH101_0.1-0.2 Duplicate D101 Rinsate R1 Tripspike TS1

Parameter LOR
PAH {Polynuclear Aromatic Hydrocarbons) in Soil  Method: AN420 {continued})

Bonzoighijpentens mgikg 0.1 <0.1 <01 - -
Total PAH kg 08 <0.8 <08 - -

Surrogates

d5 nitobenzens (Suogate) ' B % . o om - .
2—ﬂuotgt3iphenyi {Surmogate} ) %7 _ - 99 ) 17170 o - ) -
d14—p—terpha_nyl (Sumogate) 7 % - 104 110 - -

OC Pesticides in Soil  Method: AN400/AN420

Alpha BHC mg'kg 0.1 <01 «0.1 C o -
Lindane mokg 0.1 <0.1 0.1 - -
Heptachlor mg/kg 01 <0.1 «0.1 - -

Aldrin ’ mgikg 0.1 <0.1 <0.1 - -
Bota BHC ’ mgkg [ ] <0.1 <0.1 - -

Delta BHC maky 01 0.1 0.1 - -
Heptachior apoxide mokg 0.1 «<0.1 <0.1 - -
op-D0E mgkg 0.1 <01

l Hexachiorebenzene (HGE) " mgkg 04 <01 <01 o -

Alpha Endosulfan mgkg 02 wz <02 ' . L
Carma Chiordane ' T ke 0 w1 YR LT ;
o gl o Y <01 T ;
7 o - mgkg 0.1 w1 et - .
B | mykg 01 <0.1 <01 i - -
: ) mgkg 0.05 <005 <0.05 . .
B ) makg 02 <02 | <02 Tl L

) mokg 01 <01 S . - B
| movg 01 <1 0.1 ’ - o
) i T mong 02 a2 0.2 T 7 )

CpeoD0 mokg 01 @1 o1 h
' poODT - I o T Tt aa e ol
_ Endosulfen suphato T E e T P ) ' -
EndaAdeyle o T ek 04 Taa @ oL
l - , . e T e T T e e T

Endrin Ketone ) mgkg 01 <01 0.1 . 3

Page 3 of 13 ’ 07-February-2012




ANALYTICAL REPORT SE105013 RO

Sample Number SE105013.001 SE105013.002 SE105013.003 SE105013.004
Sample Matrix Soil Sail Water Soil
Sample Date 27 Jan 2012 27 Jan 2012 27 Jan 2012 27 Jan 2012

Sample Name  BH101_0.1-0.2 Duplicate D104 Rinsate R1 Tripspike TS1

-’ - - -

Parameter LOR

OC Pesticides in Soil  Method: AN400/AN420 {continued)
Surrogates
Tanadﬂmxﬁenané@xuanogam)' T % . 12 28 - .

I PCBs in Soll  Method: AN400/ANA420
Aochior 1016 ' mghg 02 w2 <02 - . .
Arochior 1221 ) ) ) o _mglkg 0.2 ) ) fglz <0,2 ) - -

l Arochior 1232 mg/kg 0.2 <ﬂ2 o <0.2 - -
Amchior 1242 ) o mgkg 0.2 o 02 <62 - -
Awchlor 1248 , mgky 02 N %z S
Asachlor 1255 ) mg’kg 0_.2 <02 ] f_o_.z - -
Amct!l?n'zﬁo ) mg'kg 0z in.zr o «0.2 i o - ) -
Arochior 1262 : : o . Mok 02 <2 L %z . LT
Arochlor 1268 - mgkg 02 o <0.2 ) <_0.2 - o - ) .

l 'l_'atal_PCB_s(Amd-m-s] ) o . mghg 1 < o _<1 ' - ) .
Suircgates

| I Torachioo mgierie (TOMX) (Sumogae) % - . B T - )

| Total Phenolics in Soil  Method: AN288

| . TowPhens T w01 02 Y -
Total Cyanide in soil by Discrete Analyser (Aquakem) Method: ANO77/AN287

g w T e e e e
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest  Method: ANO40/AN320
""" - o I T R T - -

' ; _ mehg 03 03 <03 y :

B o _ mghg 03 58 45 - -
_ B . _ makg 05 i 3.1 8 -
) mgkg t 3 B 2_ - - -
l o _m 05 26 - -
) ~ . _mgkg 05 E i 73 - -
' Mercury in Soil  Method: AN312
Moy o e e aes @ - e
VOCs in Water Method: AN433/AN434
Monocyclic Aromatic Hydrocarbons
Bonze e Wi 0 - <05 L
Tolwse __ _ _ _ o el 05 - - <05 -

l Etylbenzene o B kol 05 - - <05 N
p-xdens o bel ! T - b '
o-xylena o B ) Egc’L ) 05 B - - <0.5 -
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ANALYTICAL REPORT SE105013 RO

Sample Number  SE105013.001 SE$05013.002 SE105013.003 SE105013,004
Sample Matrix Soil Seil Water Soil
Sample Date 27 Jan 2012 27 Jan 2012 27 Jan 2012 27 Jan 2012

Sample Name  BH101_0.1-0.2 Duplicate D101 Rinsate R1 Tripspike TS1

Parameter LOR

VOCs in Water Method: AN433/AN434 (continued)
Oxygenated Compounds

MIBE (Methyl-tort-butyl sther) ' Comn 05 - . - <08 _ -
Surrogates
Dibromofuorommethene (Surog % - - : % -
d4-1,2-dichloroethane (Surfogate) % - - - % -
dB-toluene (Sumogate) _ % - . - 7 % .
a (Surrogate) * T - : 0 L
Totals
Total Xylenes ' bl 15 . - as .
Tolsl BTEX . . wt 3 - . - < -
' Volatile Petroleum Hydrocarbons in Water  Method: AN433/AN434
S . | - | ot ,,@.- | - . o | ?977,,, e
; Surrogates
. Dibromofiuoromathans Surogete ) % - : - o -
d4-1,2dichioroethane (Surogaie} i % - - - - -
96-toluens (Sutogale) % - : - - .
Bmmg!luorobenune(s-unugah) % - - - - -
TRH (Tota! Recoverable Hydrocarbons) in Water  Method: AN403
‘TRHotOCt4 po. T T . o .
TRH C15-G28 poiL 200 - - <200 -
TRHC29-C40 ugiL 400 - ) - <400 -
' Surrogates
l PAH {Polynuclear Aromatic Hydrocarbens) in Water  Method: AN420
paors e oa . - T e T T
poiL 0.1 - <01 -
poil 01 - - <01 -
B pgiL 01 - - <01 -
polL 01 - - 0.1 -
B Pyl 0.1 - - <01 -
) ol 0.1 ) - - <01 -
) o } ot 01 - - <01 -
B e Lo M : - <04 -
. L L - - <01 .
1578 01 - - «<0.1 -
o poL 0.1 - - «<0.1 -
~ B Holl 0.1 - - «<0.1 -
) pgll .1 - - <0.1 -
_ Benzlalpyrens borL 01 - . <01 -
. Indenof1,23od)pyrana i v G- - <04 .
. ibenzs(ashlantracene v 6 - - <01 :
Beompeniee Cm a1 - - 03 -
Total PAH {(18) wol 1 - - <1 -
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Sample Number  SE105013.001 SE105013.002 SE105013.003 SE105013.004
Sample Matrix Soil Soil Water Soil
Sample Date 27 Jan 2012 27 Jan 2012 27 Jan 2012 27 Jan 2012
Sample Name  BH104_0.1-0.2 Duplicate 0101 Rinsate R1 Tripspike TS1
Parameter LOR
PAH (Polynuclear Aromatic Hydrocarbons) in Water  Method: AN420 (contirued)
: Surrogates
d5-nitrobenzena (Surmgate }] 7 . % - - - ) ?‘1 -
2uorobipheny (Sunogate) _ % - - o - 79 -
I di4pterphoiny (Sunogate) - % - - - 106 _ .
Metals in Water (Dissolved) by ICPOES Method: AN320/AN321
Araenlc.As ) . o ’ 7 mgiL a 0.65 - ) - <0.05 .
A Cedmium, Cd mgiL 0.005 - - <0.008 -
Chromium, Cr mgiL 0.005 - - <0.005 -
Copper, Cu mgiL 001 ) - - 7<0.071 -
l Lead, Pb mlL 002 - - L -
Nickad, Ni m_glL . 091 - - -_:0.01 _ -
Zino, Zn mgiL 0.01 - - <0.01 -
. Mercury (dissolved) in Water Method: AN311/AN312
Mereury gl 2.0001 - R 00001 .
l Moisture Content  Method: AN234
CdMoewrs o %« 05 2 . LT T
I Page 6 of 1_3 07-February-2012
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SE105013 RO
QC SUMMARY

ME blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the fwo results divided
by the average of the two resulls as & percentage. Where the DUP RPD is "NA' , the results are less than the LOR and thus the RPD is not applicable.

Mercury {dissolved} in Water  Method: ME-{AU)-[ENV]AN311/AN312

Parameter Qc
Reference

DUP %RPD LCS MS

%Recavery  %Recovery
Mercury : LE013240 mgiL 0.0001 <0.0001 0% 15% 108%

Mercury In Soil  Method: ME-{AU)-[ENV]AN312

Parameter . Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Marcury . - LB013289 mgkg 0.05 <0.05 0% 106% 93%
Metals in Water (Dissolved) by ICPOES Method: ME-{AU)-[ENV]AN320/AN321
Parameter ac Units LOR MB DUP %RPD LCS
Reference %Recovery
Arsenic, AS LB013223 mg/lL 0.05 <0.05 0% 96%
 Codmium, Cd 18013223 gL 0,005 <0005 o 2%
* Ghromivm, Cr 18013223 mgl 0005 <0.005 0% 7%
Copper, Cu LBOT3223  mgl oot <omt o 9%
Load, Pb LBO12223  mgl 002 <002 0% %%
" Nickel, Ni LBO13223 mglL 0.01 o 0% %%
Tmmze ' © Leota23 mgL 000 ot 0% 9%

Moisture Content Method: ME-(AU)-[ENV]ANZ34

Parameter Qe
Reference

LBO013245

DUP %RPD

OC Pesticides in Soil  Mathod: ME{AU)[ENVIAN40O/AN420

Parameter Qc DUP %RPD LCS Ms
Reference %Recovery  %Recovery
LBO13151 mykg 01 <01 0% NA NA
T o LBo13151 T gk 01 <01 " o% ’ NA ’ NA
LBO13151 mg'kg . 01 - VW:D.'I o ;J% o VNA o ;l.; o
T LBOI3I51  mokg 01 <01 o% 120% o
S ) o i.3071371;1 B n:lg!i; 6; o :[i.1 S 7 0; o i:so% o 775%
LBO13151  mgkg  ©d «f %  NA NA
T T T T eosst mghe 04 et 0% 0% 0%
- B LBORET  mghg 01 <0t o%  NA MA
I.BU13151 7 }rvén;g o 071 o éﬂ.i - 0;36 o NA - NA,
- o BOIS151 make 02 02 o NA NA
LBO13151  wgkg 04 <4 0% NA  NA
T . T temstst mgag 01 a1 0% A NA |
Bowist  mgkg 01 <1 0% NA WA
- 7 o S LED13151 mgﬂ;a . 0.1 o <01 . 0-%.; . i NA o ) N; 7
LBOT3IS  mpkg 005 <005 0% 120%  70%
’ T LBM3151  mgkg ez 2 0% dw% 8%
I © Bo1a1s1 mgkg 61 <01 0%  NA  NA
B S 7 ) LB013151 - mgn;ka 0.1 0% NA P;IA”
’ T T estst mghg 02 e ma na
pp-DDD _ ) h oo T ' ' LBOIIST 7mgﬁcgo1 7 0% NA Na
' p-0DT h ' o O Lemss1 meke 01 <01 0% 8% 85%
Endosmansum 7 o o N ’ LBb13151 n;g;i-cg_ o 01 S <01_- 0% | _-N-A- T .__NA- o
Endin Aldehyde o - s melg 0d @1l 0% NA NA
Melf;:_:;;;h_l;r T ) ) ' LBO13151 mglkg 01 <01 ' 0% ' NA NA
Endein Ketone ) leoist  mekg 04 <01 0% CNa NA
Surrogates
Parameter Qc DUP %RPD LCS Ms
Reference %Recovery  %Recovery
l Telradioro—m-iydene {TCMX) (Surrogate) 1B013151 % - ) 125% 0-15% 95% 73%

07-February-2012
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l SE105013 RO
QC SUMMARY
MB blank results are compared to the Limit of Reporting
. LGS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.
DUP and MSD relative percent differences are measured against their original counterpart samples according 1o the formula: the absolute difference of the two results divided
by the average of the two results as a percenfage. Where the DUP RPD is ‘NA', the results are less than the LOR and thus the RPD is not applicable.
l PAH (Polynuclear Aromatic Hydrocarbons) in Soil  Method: ME-{AU)-[ENV]AN420
Parameter ac DUP %RPD LCS MS
Reference %Recovery %Recovery
Naphthalene : LBO13154 mgkg 0.1 <01 0% 113% 110%
l 2momyaphtens wowss  mpg o1 % m "
“tmethyinaphthaiene 18013154 mgkg Y <0.1 0% Y NA
Menaphmylena 7 LB013154 mgkg %] @1 0% 114;!6 13%
Acenaphtherne LB013154 mgkg 0.1 <0.1 0% 120% 126%
l Fuoena . " LBo13154 mgkg 01 <01 0% NA NA
Phenantwene B354 mgkg 01 01 0-86% 116% 115%
Anfhwacone LBO13184 gk 01 <01 Lo 123% 122%
' Fluorathens LBO13154 mgkg 01 0.1 46-52% 120% 113%
Pyrene 7 LBO13154 mgkg 01 <0t 43-57% 120% 104%
Benzo{ajanthracens "LB013154 kg 04 <0.1 0-43% NA NA
Cchmysens o LB013154  mgg 04 <0 0-31% NA "
' Banzo(h)fuoranthone 1B013154  mgkg a1 <01 | 24-26% MA NA
‘Benzokucrenthena LBOI3I54 gy 0.1 <01 0-40% NA NA
‘Benzolalpyrene LBO13154  mers 04 <01 0-21% e 16%
 Indeno(1 2.3-cd)pyrene 8013164 mghg O <01 0= 24% A NA
l Choenzofeshjantiracone BB mglg 01 " <01 0% NA T
Benzo{ghiperykene LBOIS4  mghg 04 w01 0-21% NA A
Total PAH " (Bo13154  mgkg 08 08 0-41%  NA A
. Surrogates
Parameter Qc Units LOR MB DUP %RPD LCS mMS
Reference %Recovery  %Recovery
d5-nitrobenzene (Surogate) LBO13154 % - 95% 1-4% 95% 126%
I 2fuorcbphenyl (Surogate) " Leo131ss % - “109% 2-3% Camw o
di4plophen (Surogate) - ~ Leo3tse % - 5% 0-8% 1% 118%
l PAH {Poly ! A tic Hydrocarbons)in Water  Method: ME{AU)-[ENVIAN420
Qc LCcS
Reference %Recovery
LBO13144 pll 0.1 <01
l T ieotae ot o0d P
et pgi 01 et NA
LBOIIM ot o1 <04 103%
77 eotss w01 <01 113%
l T T Leotsa w01 <01 TS
© LBots1aa poi. 01 "1 121%
LBO13 144 pgc'il.i 01 «oa 169%-
T et w01 <01 T e
l Leowad pgt 04 <0d 120%
N LEO13144 pol. o1 w1 NA
013144 el <0.1 Na
' LBO13144  polL <01 NA
T isotatar g , .1 NA
T ieowstas por 01 Y aw
LBO013144 pall 01 <0d N
' S
Bo134E gL 01 <O ™
T leosia K < TN
l Surrogates
Parameter Qc LCS
i ) Reference Y% Recovery
_dS-nitrobenzenis (Sunogate) L LEO13144 % - 98%
l %ﬂgqn_:hipt_:eny_i(Surrogata) B e % . 101%
d14-p-mmhe;l-31(.‘.?.-¢_|;a;a-|a). - o ) VI.B‘U13144- Tw B 6%
. Page 8 of 13 Q7-February-2012



SE105013 RO
QC SUMMARY

ME blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked Ino the sample.

DUP and MSD refative percent differences are measured against their original counterpart samples according to the formula: the absolide differsnice of the twe results divided
by the averége of the two results as a percentage. Where the DUP RPD is 'NA’ , the results are less than the LOR and thus the RPD is not applicable.

PCBs in Soil  Method: ME-{AL)-[ENV]ANAOOIANAZO0

Parameter Qc DUP %RPD LCS MS
Referenca Y%Recovery  %Recovery

Agochior 1016 ° LBM3151 mghkg 02 <02 0% NA NA
Aochior 1221 ' LB013151 maikg 02 w2 % NA NA
Avochior 1232 - ' " Leo1atst “mgkg 02 032 0% A NA
Arochior 1242 © LB013151 kg 02 <02 0% NA NA
Aochlor 1248 ' '  Leotatst mgkg " 02 <02 0% " NA
Arochlor 1264 B ' 18013151 makyg 02 <02 0% NA NA
Aochlor 1260 - “LB013151 makg 02 <02 T oow 126% 78%
Arochior 1262 ) ' LBO131S]  mgkg 02 <02 0% NA NA
Arochlor 1268 ' ' LBO131S1  mghg 02 <02 0% NA NA
Tolsl PCBs (Arochlors) L <1 0% NA NA
Surrogates

Parameter Qc DUP %RPD LCS MS

Reference %Recovery %Recovery
Te‘h‘achlom-m-)'qiane {TCMX) (Surrogate) LB013151 % - 125% 0-15% 2% 3%

Tetal Cyanide in soil by Discrete Analyser (Aquakem) Method: ME-{AU)-JENV]ANO77/AN28T
Paramater Qc LCS MSD %RPD

Reference %Recovery

Total Cyanide LBO13182 mgkg 6.1 <0.1 7% NA

Total Phenolics in Soll  Method: ME{AU)-[JENV]AN289
Parameter Qc DUP %RPD LCS MSD %RPD
Reference %Recovery
LBO13123

Total Racoverable Metals in Soil by IGPOES from EPA 200.8 Digest Method: ME-{AU)-[ENV]JANO40/AN320
Qc Units LOR me DUP %RPD LCS MS

Parameter

Reference %Recovery  %Recovery

LBO13286 mg/kg 3 <3 0-12% 98% 72%

T leovaes mghg 0 03 <03 0% 9% 81%
T leovsms mpkg 03 3 0-1%  100%  75%
LBpi328s  mgkg 05 <08 2% w0 8%
T ieotazes mghe 1 <1 Begw 102% Tegn

) U ieoazes . mghg 05 <05 Toer% w19
- otz meng 05 @5 8-4% wm 78%

TRH (Total Recoverable Hydrocarbons) in Seil  Methed: ME{(AUYENVIAN402

Qc LCS
Reference % Recovery
_LRﬂE10;Cji_______ o LE013149 mgikg 20 <20 103%
TRHOISCE I L . T " B
TRH C25-C40 © 7 T eofas mekg 150 <50 NA

TRH (Total Recoverable Hydrocarbons) in Water  Method: ME4{AU)-[ENVIAN402

Parameter Qc LSS
Reference %Recovery
“T_Rfl_(?w_-(._':_‘ld'___. o o LBO13144 [T 100 <100 93%
TRHCISC28 o T T T eoisaa w0 <200 w%
TRH G26-CH0 - uBotss  pgn A0 <400 NA
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SE105013 RO
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP ard MSD relative percent differances are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided
by the avarage of the two resuiis as a percentage. Where the DUP RPD is 'NA’ , the results are less than the LOR and thus the RPD is not applicable.

VOG's in Soil  Method: ME-{AU)-{ENV]AN433/ANA34

Menocyclic Aromatic Hydrocarbons
Parameter Qc LCS

Reference %Recovery
Benzene LBO13141 mg'kg 01 «<0.1 B0%
Towene h  LBO131a1 mgikg o w1 eo%
Emﬂbenzeﬁe 7 7 LBO13'i41 7 my’kg 01 . <0.1 o B0%
rn.'p-xyiena - ' LBO13141 mgdkg ' 02 <02 2%
onen0 o LBO131  mghg O 1 %%
Oxygenated Compounds

Parameter Qc LCS

Reference “%Recovery
MBE (Msthyl-tartbutyl ether) LBO13141 mgkg 0t <0.1 NA
Surrogates
Parameter Qe LCS
Reference %Recovery
Dibromofiucromethane {Surregate) LBO13441 % - 108% 102%
41,2 tishioroothane (Sumogate) ' LBO13141 % - Tlew  103%
'g8-toluone (Surogata) LBO13141 % - 1% 101%
Btmﬂwmben;sne {Surrogate) LEQ13144 % - 96% 108%
Totals
Parameter Qc
Reference %Recovery
Total Xylenes* LBO13 141 makg 03 <0.3 NA
Total BTEX" B T olemstt morg - 0 Toma

VOCs in Water  Method: ME-{AU)-[ENVIAN433/AN434

Monocyclié Aromatic Hydrocarbons
Parameter LCS
%Recovery

Oxygenated Compounds

Parameter
Reference YRecovery
MIBE (Mathyl-tert-butyl ether) LBO13358 w 0.5 0.5 NA
Surrogates
Parameter Qc LCS
Reference %Recovery
_ Bibramofiuoromethana (Surogalte) LB013388 % } 95% 0%
| da1zdchloretiana (Sutogele) leowmess % . o 101%
_ dB-4ouene (Surrogate) - S eemes % - 95% 9%
Br b (Sumog o L8133 % - 8% 1%
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SE105013 RO
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoverles are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the fermula: the absolute difference of the two resulis divided
by the average of the two resulls as a percentage. Where the DUP RPE is 'NA', the results are less than the LOR and thus the RPD is not applicable.

Valatile Petroleum Hydrocarbons in Soil  Method: ME{{AU}-[ENV]IAN433/AN434

Parameter Qe LCS
Reference %Recovery

LBOI3141

Surrogates
Parameter Qc LCS

Reference %Recovery
Trifluorotoluana (Surrogate) LBO13141 % - 101% 90%

\/olatile Petroleum Hydrocarbons in Water  Method: ME-{AU)-[ENV]AN433/ANA434

Parameter Qc LCS
Reference %Recovery

Surrogates
Parameter Qc LCS
Reference %Recovery
Trifiuorotoluens (Surrogate) LB013388 % - 98% %
|
|
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SE105013 RO
METHOD SUMMARY

ANO40

ANO083

ANO088

AN234

AN311/AN312

AN312 -

AN320/AN321

AN320/AN321

AN40O

AN403

AN403

METHODOLOGY SUMMARY ~

Unpreserved water sample is filtered through a 0.45um membrane filter and acidified with nitric acid similar to
APHA3030B.

A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the
digestion of metals and then filtered for analsysis by ASS or ICP as per USEPA Method 200.8.

Separatory funnels are used for aqueous samples and extracted by transferring an appropriate volume {mass) of
liquid into a separatory funnel and adding 3 serial aliquots of dichloromethane. Samples receive a single extraction
at pH 7 to recover base / neutral analytes and two extractions at pH < 2 to recover acidic analytes. QC samples are
prepared by spiking organic free water with target analytes and extracting as per samples.

Orbital rolling for Organic pollutants are extracted from soilfsediment by transferring an appropriate mass of sample
to a clear soil jar and extracting with 1:1 Dichloromethane/Acetone. Orbital Rolling method is intended for the
extraction of semi-volatile crganic compounds from soil/sediment samples, and is based somewhat on USEPA
method 3570 (Micro Organic extraction and sample preparation). Method 3700.

The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating basin.
After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of
moisture will take some time in a drying oven for complete removal of water.

Mercury by Cold Vapour AAS in Waters: Mercury ions are reduced by stannous chloride reagent in acidic solution
to elemental mercury. This mercury vapour is purged by nitrogen into a cold cell in an atomic absorption
specirometer or mercury analyser. Quantification is made by comparing absorbances to those of the calibration
standards. Reference APHA 3112/3500.

Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen percxide and hydrochloric acid,
mercury ions are  reduced by stannous chloride reagent in acidic solution to elemental mercury. This mercury
vapour is purged by nitrogen into a celd cell in an atomic absorption spectrometer or mercury analyser.
Quantification is made by comparing absorbances to those of the calibration standards. Reference APHA
3112/3500

Metals by ICP-QES: Samples are preserved with 10% nitric acid for a wide range of metals and some non-metats.
This solution is measured by Inductively Coupled Plasma. Solutions are aspirated into an argon plasma at
8000-10000K and emit characteristic energy or light as a result of electron transitions through unique energy
levels. The emitted fight is focused onlo a diffraction grating where it is separated into components.

Photomultipliers or CCDs are used to measure the light intensity at specific wavelengths. This intensity is directly
proportional to concentration. Corrections are required to compensate for spectral overlap between elements.
Reference APHA 3120 B.

OC and OP Pesticides by GC-ECD: The determination of organachlorine (OC) and organophosphorus (OP)
pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and groundwater. (Based on USEPA mathods
3510, 3550, 8140 and 8080.)

Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent
extraction. Detection is by fiame ionisation detector (FID) that produces an electronic signal in proportion to the
combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four
alkane groupings based on the carbon chain length of the compounds: C6-C9, C10-C14, C15-C26 and C29-C36.

Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC/MS because of
the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after
silica gel cleanup of the salvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after
fractionation of the solvent extract over silica with diffential polarity of the eliuent solvents.

Page 12 of 13
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SE105013 RO

METHOD SUMMARY
— METHOD METHODOLOGY SUMMARY ™
AN403 The GCIFID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or

greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This
method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHSs if they are present at
sufficient levels, dependant on the use of specific cleanupffractionation techniques. Reference USEPA 35108,

8015B.

AN420 (SVOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments
and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on
USEPA 3500C and 8270D).

AN420 SVOC Compounds: Semi-Volatile Organic Compounds (SVQOCs) including OC, OP, PCB, Herbicides, PAH,

Phthalates and Speciated Phenols in soils, sediments and waters are determined by GCMS/ECD technique
following appropriate solvent extraction process (Bassd on USEPA 3500C and 8270D).

AN433/ANA34 VOCs and C8-C9 Hydrocarbons by GC-MS P&T: VOC's are volatile organic compounds. The sample is presented
‘ to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass
Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed
directly. References: USEPA 5030B, 8020A, 8260.

\_ /
FOOTNOTES
o _ ™
1S-  Insufficient sample for analysis. QFH  QC result is above the upper tolerance
LNR  Sample listed, but not received. QFL  QC resultis below the lower tolerance
*  This analysis is not covered by the scope of - The sample was not analysed for this analyte
accreditation. NVL  Not Validated

A Performed by outside laboratory.
LOR Limit of Reporting
t/  Raised or Lowered Limit of Reporting

Samples analysed as received.
Sclid samples expressed on a dry weight basis.

Some totals may not appear to add up because the total is rounded after adding up the raw values.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here;
http:/Awww.au.sgs.com/sgs-mp-au-env-qu-022-qa-qe-plan-en-09.pdf

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http:/fwww.sgs.comfterms_and_conditions.htm. The Client's attention is drawn to the limitaton of liability, indemnification and jurisdiction issues
defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only
and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parlies to
a transaction from exercising all their rights and cbligations under the transaction documents.

This report must not be reproduced, except in full.
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STATEMENT OF QA/QC SE105013 RO
PERFORMANCE
LABORATORY DETAILS

— CLIENT DETAILS N

Contact John Xu Manager Huong Crawford

Client Geolechnique Laboratory SGS Alexandria Environmental

Address P.O. Box 880 : Address Unit 16, 33 Maddox St

PENRITH NSW 2751 Alexandria NSW 2015

Telephone 02 4722 2700 Telephone +61 2 8594 0400

Facsimile 02 4722 8161 Facsimile +61 2 8594 0489

Esmait john.xu@geotech.com.au Email au.environmental.sydney@sgs.com

Project 12593/2 - Mona Vale SGS Reference SE105013 RO

Crder Number {Not specified) Report Number 0000017501

Samples 4 Daie Reported 07 Feb 2012
~ /
— COMMENTS N

All the laboratory data for each environmental matrix was compared to SGS Environmental Services' stated
Data Quality Objectives (DQO). Comments arising from the comparison were made and are reported below.

The data relating to sampling was taken from the Chain of Custody document and was supplied by the Client.

This QA/QC Statement must be read in conjunction with the referenced Analytical Report.
The Statement and the Analytical Report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

Matrix Spike Total Recoverable Metals in Soit by iICPOES from EPA 200.8 Cigest 1 item

.
— SAMPLE SUMMARY
Sample counts by matrix 3 Soils, 1 Water Type of documentation received CcoC
Date documentation received 30M1/12@3:18pm Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 3.9°C
Sample container provider 8GS Tumaround fime requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method lee Bricks Samples clearly labelled Yes
Complete documentation received Yes
\_ J
SGS Australia Pty Ltd Environmental Services Unit 16 33 Maddoex St Alexandria NSW 2015 Australia  t+61 2 8594 0400 f+61 2 8594 0499 WWW.BU.SJ8.ComM

ABN 44 000 964 278 PG Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia

! Member cf the SGS Group

-----------‘




HOLDING TIME SUMMARY SE105013 RO

A

-
SGS holding time criteria are drawn from curent regulations and are highly dependent on sample container preservation as specified in the SGS “Field Sampling Guide for
Containers and Holding Time™ (ref: GU-(AU}ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially
Contaminated Solls". Water sample guidelines are derived from "AS/NZS 5667.1: 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination
of Water and Wastewater” 21st edition 2005.

Extraction &fand analysis holding time due dates listed are calculated from the date sampled, although hoiding times may be extended efter laboratory extraction for some
analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.
Extraction and analysis dates are shown in Gresn when within suggested criteria or Red with an appended dagger symbol () when outside suggested criteria. If the sampled
date is not supplied then compliance with ¢riteria cannot be determined. If the received date Is after one or both due dates then helding time will fail by defauit.

v

Mercury (dissolved) in Water Method: ME-(AU}[ENVIANST1/AN312

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

Rinsate R1 ) SE105013.003 LB013240 W22 27Jan 2012 24Feb 2092 01 Feb 2012 24 Feb 2012 02 Fob 2012

Mercury in Soit Mathod: ME-(AU}ENV]AN3{2

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

BH1010.0-02  SE10S013001  LB0I329 2012 27 Jan 2012 “Fp202 02Feb 2012 4Feb2012 | 02Feb2012

DupficataD101  SE105013.002 LB013289  27Jan2012 ~ 2TJan2012 24Feb2012  02Feb212 24 Fob 2012 02 Fob 2012

Metals in Water (Dissolved) by ICPOES Method: ME-(AUMENVIAN320/AN321

Sample Name Sample No. QcC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

RinsateR1 . SE105013.003 LB013223 27 fan 2012  2TJan2012 255402012 0Feb2012 252012  OtFeb2012

Moisture Content Method: ME-(AUMENVIAN234

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

BH101.0.1-02 SE105013.001  LBO13245 - 2 Jan 2012 27Jan2012 10Feb2012 01 Feb 2012 O6Feb2012 ~ 02Feb2012

Duplicate D101 SE105013.002 LBO13245 27 Jan 2012 . 2 Jen2012 10 Feb 2012 O1Feb2012 O5Feb2012  02Feb2m2

OC Pesticides in Soil Method: ME-{AU)-[ENVIANAOG/ANA20

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

BHIM 0102 | SE105013.001 LB013151 27 Jen 2012 27dan2012  W0Feb2012 HMJan2012 11 Mar 2042 . 03Feb2012

Duplicste D101 SE105013.002 LBO13151 27 Jen 2012 o, 2TJan2012 10Feb2012  Mden2012  ViMer2012 3Feb2012

PAH (Polyhudaar Aromatic Hydrocarbons) in Soif Mathod; ME-(AU)}-[ENVIAN420

Sample Name Sample No. QC Ref Sampled Received Exiraction Due Extracted Analysis Due Analysed

BH101.0402 SEM05013001 1BO13tS4 27 Jan 2012 . _2TJan2012 10 Feb 2012 o Bdae2012 1IMar2012  03Ffeb2092

Duplicate D161~ _SEWS013.002 LBO131S4 2Jen2012 27Jen2012  10Feb2012 31Jan 2012 MMer2012  03feb2042

PAH {Polynuclear Aromatic Hydrocarbons) in Water Method: ME-(AU-ENVIAN420

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
RinsateR1 _ _BE105013.003  LBO13t44  2¥dand012  274en2012  03Feb2012  S1Jan2012  1iMer2012  03Feb2012
FPCBs in Soil . Mathod: ME-{AU)-[ENVIANGOG/AN4Z0
Sampte Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
_BHIO1 0102 .. SEWS013001  LBOMS1  27dan2012 | 2742012 MFeb2012 31den2012_ MMer20iz .. BFeb2012
Dupicale D101 SE105013002  __ LBOWIS1_  ¥Jan2012  27Jen2012 _ M0Feb2012 32012 MMar2012 0 0SFeb2012
Total Cyanide in soil by Discreta Analyser (Aquakem) Method: ME-(AU)-[ENVIANOT7/AN287
Sample Name Sample No. QC Ref Sampled Received Extraction Que Extracted Analysis Due Analysed
BH101.0302 - SEWS013001  LBOWME2  ZJen2012 0 27Jam2012  10Feb2012  Siden2i2  10Feb2012 01Feb2012
Duplicate DA01  ___ SEW5M13002  LBO3182  _ Jn2012  2Fden2012  0Feb2012 SMen2012 0Feb20i2  01Feb2012
Tolal Phenolics in Soit Method: ME-(AUHENV]AN289
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
BHI01.0.102 (SE105013001  LBOWNZ3 AJan2012 | 27Jmn2012  24Feb2012 o Mlen20i2  24Feb2012. 3 Jan2012
Ouplicate D10V SEW6013.002 _ _ LBO13123 . 27 Jan 2012 o 2dan2012 24 Feb2012  MJen2012  24Feb2012 w2012
Total Recoverabls Metals in Soil by ICPOES from EPA 200.8 Digest Mathod: ME-(AU){ENVIANO40/AN320
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
BHIM 0402 . ._SEW05013.001 _ _ 1BO13286 = 27Jen2012  2TJan2012 26Jul22 02 Fob 2012 Bz 03 Feb 2012
Duplicate D101~ SE105013.002 = 18013286 27 Jan2012 27 Jan 2012 o Bluznz - G2Feb212 0 2BJui2kz BFeb202

TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-{AU)-[ENV]ANAO3

Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

BH0L0102 _ SEA0SM3001  1BO13145 27 Jen 2012 fdnaiz 10Feba2 Mden202  1iMardN2 3Feb20t2

[Oupicata D101 SE105033 . LBO13M49 Hdan2012 _ a2z 10Feb 2022 _Stdan2012 O MMar20t2  G3Febatz

TRH (Tofal Recaverable Hydrocarbons) in Water Mathod: ME-(AUHENV]AN403

Sampie Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed

RinsatoRY1  SE105093.003  LBO3IM4 _ Zdan20i2  2TJan2012 _ 03 Feb 2012 31 Jan 2012 o MMer212 - 03Feb2012

VOC's in Soil Method: ME-(AU}[ENVIAN433/AN434

Sample Name Sample No. QL Ref
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' ™y
SGS holding time ciiteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS ‘Field Sampling Guide for
Containers and Holding Time" (ref: GU-{AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially
Contaminaled Soils". Water sample guidelines are derived from “AS/NZS 5667.1: 1998 Water Quality - sampling part 1" and APHA “Standard Methods for the Examination
of Water and Wastewater" 21st edition 2005.
Extraction and anslysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some
l analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.
Extraction and analysis dates are shown in Green when within suggested criteria or Red with an appended dapger symbol (1) when oulside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default.
~
| VOC's in Sail {conlinyed) Method: ME-(AUHENVIANA33/AN434
Sample Name Sample Neo. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed ‘
BHI010.1.02 SE05013.001 18013141 27 Jan 2012 27 9an 2012 10 Fob 2012 Bden20iz Mer20iz  07Feb2012
Duplicate D101 - (SENS013002 LBOIBM4Y 274012 . 27 Jn2012 10 Feb 2012 31 Jan 2012 1 Mar 2012 OTFb2012
Tripspko TS1 SE105013.004 LB013141 27 Jan 2012 27 Jan 2012 10 Fab 2012 31.Jan 212 11 Mar2012 07 Feb 2012
VOCs in Water Method: ME-(AUR[ENVIAN4A33/ANA34
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
l RinsateR1 _ SE105013.003 LB013388 27Jan2012  27Jan2012 . 03Fep2012 03 Feb 2012 . 14 Mar 2012 03 Feb2012
Volalile Petroleum Hydrocarbons in Soil Mothed: ME-(AUHENVIANAZIANA34
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
8010402 C  SE105013.001 L8031 27 Jan202 . 27 Jan2012 10 Feb 2012 _ Bdan2012  MMer2012  07Feb2012
_Dupiicate DA01_ . SE105013002 LBO13141 27 Jan 2012 27 Jan 2012 10 Fab 2012 _ o Bden2012 HMar2012 07 Feb2012
Tripspike TS1 . SE105013.004 LBO13141 JAJan2012 27 Jen 2082 . 10Feb2012 31 Jan 2012 11 Mar 212 D7Feb2012
Volatile Petroleum Hydrocarbons in Water Method: ME-{AU)-{ENVIANA33/AN434
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
Rinsate R1 - SE105013.003  LBO133s8  27Jan2042 When212  03Feb2012 03Feb2012 14 Mar2012 03Feb 2032
l 71212012 Page 3 of 16




SURROGATES SE105013 RO

-
Surrogate resulls are evaluated against upper and lower limit criteria established in the $GS QAJQC plan (Ref: MP-(AUMENV]QU-022). At least two of three routine leval soil
sample surmogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for charted
surropates. Matrix effects may void this as an acceptance critesion. Water sample surrogate 3spike recoveries are o be within  40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

Result is shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.
)

OC Pasticides in Soil Method: ME-(AUMHENV]AN400/AN420
Tetrachioro-mexylens (TCMX) {Surrogate) BH101_0.1-0.2 . SE105013.001 ) % 60-130% 128

Duplioate D101 o SE105013.002 % 60-130% 128

PAH (Pelynuclear Aromatic Hydregarbons) in Soil Method: ME-{AU){ENVIAN420
Parameter Sample Name Sample Number Units Criteria Recovery %
2fuorokipherny {Surrogate) BHI01.0:1-02 SE105013.001 % _en-mon o ®

) ~ Duplicate D101 SEA05013.002 % 60-130% 10

" dta-paerphenyl {Sumogate) BH101_0.4-02 ) SE105013.001 % 80-120% 04

) B o o Duplicate D101 SE105013.002 % 60-130% 10
d5-nitrobenzene (Surogate) BH101_0.10.2 . BE105013.001 % 60-130% o7
. o - - o Duplicate D101 SE105013.002 % 60+ 130% 101

PAH (Polynuclear Aromatic Hydrocarbons) in Water ' Method: ME-(ALHENV]AN420
Parameter Sample Name Sample Number Units Criteria Recovery %
2uorobiphony! {Surogate) .. FmabR1 ... .. .. _BE105013.003 % oL #0130% R B
di4-p-terpheny {Sumogate) o R . FRmeaeR .. . _SE108013.003 %o A-30% 0 108
d5-nitrebenzene (Surmagata) L : N _ Rinsata R1 : SE105(13.003 . % .. __4M-130% n_
PCBs in Soil Method: ME-{(AUHENV]ANAOO/ANAZ0
Tetrechioro-mixyiene (TCOX) {Surrogate) BHI010302 . SEWSVIBOOT % L B0-130% 128

. R . o . Duplicate D101 ) ... SEW05013.002 % Lo S0-me% 128
wOC's in Soil Method: ME-{AUHENVIANAIANAZA
bonzene (S BHW0ILDI02 SEWSOIA00N . % . 60-130% 105 _
Dupleateotor __ _ SEssodO0z L5
d4-1,2-dichioroethans (Surrogate) BH101_0.1-0.2 SE105013.001 %
Dwpkse D101 _ _SEwSM30Z %
e . ... YpspieTs1 . BEWOSOIZEO4 %
di-toluane (Surogete) BH101.0.1-02 . ~ SE105013.001 %
Duplicate B101 SE106013.002 %

e . e e .. TpopikeTS1 0 _SE105013004 [ N

Gibromofiuoromethane (Sumogate) BHI1 0102 - SE105013.001 - %
Duplicate D10+ _ _SE105013.002 %

o e I . __ TrpsplkeTST SENW0SMB3O0M % _€o-130% %

VOCs in Waler Mathod: ME-(AU){ENV]ANAI3/AN434
Parameter Sample Name Sample Number Units Criteria Recovery %

. Bromafiuor (Sumogate) . .. . . Rinsate R1 S . SE195013.003 % B0-130% 0 w0
94-1,2-dichloroethane (Sunogate) - RinsateR1 SE105013.003 % 40-10% 0
di-toluene (Surogale) . et oo i ... .. [RisaeRE . S5E105013.003 % 60- 130% . %
Dibromef tane (Sumogate) _.. .. RirsalRl SE105013.003 % __.B0-130% %%

Volatile Petroleum Hydrocarbons In Scil Method: ME-(AUHENV]AN43YANA34

Parameter Sample Name Sample Number Units Criteria Recovery %

Trifuorotoluens [Sumogate) (BH101.0.1-02 e O N - [ R (
. . _ . Duplicats D101 SEM05013002 % 60-130% &7

Volatile Petrofeum Hydrecarbons in Water Mothod: ME-(AUMHENV]ANAZIAN434
Parameter Sample Name Sample Number Units Criteria Recovery %
Trifluorotoluene {Sunrogate) . — RinsateR1 . SEW08013.003 . R A0-10% L

71212012 Page 4 of 16



METHOD BLANKS

SE105013 RO

-
Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation, typically 2.5times the statistically determined

l method detection limit (MDL).

Result is shown in Gresn when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.
. -

l Marcury (dissolved) in Water Method: ME-{AU){ENV]IAN311/AN312
Sample Number Parameter Units Result

I LB013240.001 0.0001 <0.0001
Mercury In Soil Method: ME~{(AUENV]ANIT2
Sample Number Parameter Units LOR Result

I LB0M3268.001 Lo . _. .. _Meroury _ o mgkg 005 05
Metals in Water (Oqssotvad) by ICPOES Mathod: ME-(AU){ENV]AN320/AN321

I Sample Number Parameter Units Result
LBD13223.001 _ Arsenic, As

?9!’!"!!@'0@, . mﬂ,ﬂ- . _.°_£°5. . =0.005
i __ Chremium, Cr . [ mgil. oo, G005 <0.005
l Copper, Cu oMt 001 N 2
_Lead, Pb B o.mgf o002 <02
Nickel, Ni . Comg 001 2 R
o B _ _dne,2n R _ mail 00 <!

l OC Pasticides in Soil Method: ME-(AU)-JENVIANAOO/ANA20
Sample Number Parameter Units LOR Result
LEO13151.001 . Haxachiorobenzene (HCB) mghkg 0% . .. 3

. AphaBHG _ . _ _ mghg . L .3 B

l ' tindene - w01 <

_ Heptachior __ - _mgkg 01, .- N
. Aldrin - B mgkg B ...
Beta BHC . I mghg . D, . N
Defta BHC _ e _mghkg . 01 L <01 __
I Heptachior epoxide _ _ _ Mgk . A ... L I
Alpha Endosulfan <02 o
Gamima Chiordana . A
Alpha Chiordane - =01
l P.p-DDE S <01 -
Dieidrin o . .
Endin . Loz
Bota Endosulfan L <02
l $.5-00D , - _ _ o1
pp-DDT - <01
Endosuifen sulphate _ <0.1
Enciin Aldshyde . e
Mehoxychior I T
l o __ Endrin Ketone o . 0.1 7_ .
_ R Sm'}!s,, R ( otexylene (TCMX) (Sumogate) L - oLl
PAH (PolynuclearAromatlc Hydrocarbens) in Soil Method: ME- (AU)-[ENV]AN420
Sample Number Parameter Units LOR Result
LE013154,001 Nephthalens _ o . mgkg 0.1
2-fneﬂ151nnphmalm _ B mgkg 0.1 ~
__ Hmethylnaphihalenc I mgkg 01
. Acenaphthylene _ mohg 0.1 .
I Acenaphthenc . _Mmgkg 01 .
Fluorena Mgk 01
Phenantivena o B mg/kg 01
. Anthracene . .mokg 01 _
I Flucranthene: . _mghkg 01 R g
Pwene _ _ mgkg 61 ,
Barao(a)anﬁrmene o o _ Mmgkg 0.1 ~
Chrysene e mghg 01 -
Banzo(ajpyrene _ . kg, 0.1
Indeno(1,2, 3-cdjpyrene . _ mghkg 0.1
Bibenzofashjanthracens _ mgkg 0.1
— . Benzo(ghijperviena mghg 0.1
l 7i2i202 Page 5 of 16



METHOD BLANKS SE105013 RO

—

Blank results are evaluated against the limit of reporting (LOR}, for the chosen meathod and is associated instrumentation, typically 2.5times the statistically determined
method detection limit (MDL).

Result is shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.

e ./

PAH (Polynuclear Aromatic Hydrotarbons) in Seil {continuad) Method: ME-(AU}-ENV]AN420
Sampie Number Parameter Units LOR Result
LB0I3154.001 - - o TotalPAH ] R B mo/kg 08 Ty
Surmogates d5-nitrobenzene (Surrogate) - 95
. 2fucrobiphenyl (Sumogate} L . . L L e
o o d14-perphenyl {Sumogate} o L - L
PAH (Polynucliear Aromatic Hydrocarhons) In Water Mathad: ME-(AU)-{ENV]AN420
Sample Number Parameter Units LOR Result
LB013144.001 Naphthatene ) , Pl e R T
Z-mothyinaphthalena : SR ol LA <01
ZI-methylnaphthalene . vl 01 1
. Acenaphihylene . R . S woL C Lo o0
Acenaphthene . o . waill o0 . <01

R ®IR

Furee . S N T . & B
Phenantivena . . . . . o L 0.1 .S

Antheacene
Fluorantherie o .- . N U
. Benza{ajanthracene - L L <01,
. Ghrysene - R . . e e - e
. Benzofglpyrone . . - Lo LHL 0 L
_Indeno(1.23-cdipyrens . A R HalL .50
Dibenzo{adhjanthracens @1
. _ Benzofghilperdene Rl B

W LU . T
wl 0.1 S
L LU .-y

Sumogates  d5-nitrobenzens (Sumogale) ) % e
2-fuorobipheny! (Surogate) ) o % - o
) 145 torpheny (Sumogate) . o w - W

Method: ME-(AU)-{ENVIAN4OO/ANAZ0
Result
0.2

PCBs in Soil
Sample Number Parameter Units
LB013151.001 - _Amochlor 1016~ . . X o mohkg

broctlor 1221 o L . meke et
_Avctlor 242 o moha_ T
Atochior 1248 L o moky 02
__Arochior 1260 R . R .. ... makg _ w2
__Arochior 1262 o L o ... Akg _ ... .02
_Aroorior 1266 . . _ O mg L w2
o . TomPpeces(Amohorsy N ke LA
... sumgaws . Tetrachioramxylens {TCX) (Surmogate) % - R

Total Cyanide in soll by Discrete Analyser (Aquaker) Methad: ME-{(AU)-{ENVIANOT7/AN2E7
Sample Number Parameter Units LOR Result
LB013152.001 Total Cyanide _ o1 o1

Total Phenolics in Scit Method: ME-(AU}-ENV]AN28S
Sample Number Parameter Units LOR Result
LB013123.001 Totel Phenols L o i, MoMg 0 <01

Total Recovarable Metals in Soil by ICPCES from EPA 200.8 Digest Method: ME-(AU)}-{ENV]ANGAO/ANS20
Sample Number Parameter Units LOR Result
LBO13286.001 _ Awsenic, As rald ’ By

Ccemamos 0 TTL T wee L es w3
_ Gtvonum, G , - R : I T

os <S5
1 .. . _. <1 - -
0s N
05 <05
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METHOD BLANKS SE105013 RO

N
A

Blank resulis are eveluated against the limit of reporting (LOR), for the chosen method and its associaled instrumentafion, typically 2.5times the slatistically determined
method detection limit (MDL).

Result is shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.

~—

.

TRH (Total Recoverable Hydrocarbens) in Soil Method: ME-(AUHENV]AN4G3
Sample Number Parameter Units. Result
LB013149.001 ~ TRHC10-C14 . 0

TRH C15-C28 L . rngIkg 50 <507

TRH (Tolal Recoverable Hydrocarbons) in Water Method: ME-(AL-{ENVIANAOS
Sample Number Parameter Units LOR Result
LBO13144.001 TRH C10-C14 ) ] pgiL R <100

TRH G15-C28 . paiL 200 <200

‘

VOC's in Soil Method: ME-{AU)-{ENV]AN433/AN434
Sample Number Parameter Units Result
LB013141.001 Monocyclic Aromatic enze __01 ) - I
Hydrocarbons .T_‘?.'UG'!G_ o . . Wkg . L . _‘0-1
. Ethylbenzena o L - . gk 01 . =0.1 o
_ ip-xylene . . . L mofg o2 <02
o I exyere . . : o mgkg 0.1 0
Oxygenated Compounds MIBE (Methy-tert-butyl ether) . N T, mgkg or <t
Sumugates Dhbromofluoromethans {Swurogate)
d4-1,2-dichioroethane (Sumogate)
_ U8-Wluene (SuTogate)
.. . . Bromofiuorobenzana (Surogate) L . 5
"'0'8‘8 .. TotalBTEX™ P o . . makg o -

Velatile Petmleum Hydrocalbms in Seil Mathod: ME- (AU)-[ENV]AN4331AN434
Sample Number Parameter Units Result
LB013141.00% . TRHGSCH

Surogstes ___ Trifuorololueno (Surogate) - o ,% o - ,101

Volatlle Petroleum Hydrocarbons in Water Mathed: ME-{(AUHENVIAN43VANA34
Sample Number Parameter Units LOR Result

_ Surrogates - "j Trilluomhluane_(s_mogma) % e 98
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DUPLICATES SE105013 RO

Duplicales are calculated as Relative Percentage Difference (RPD) using the formula: RPD = | OriginalResult - ReplicateResult [ x 100 / Mean

The RPD is evelualed against the Maximum Allowable Difference (MAD) criteria and can be graphically represented by a curve calculated from the Statistical Detection Limit
(SDL) and Limiting Repeatability (LR} using the formula: MAD = 100x SDL / Mean + LR

Where the Ma:dmum Allowable Difference evaluates to a number larger than 200 it is displayed as 200,

RPD is shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.

. A

Mercury (disgalved) in Water Mathod: ME-{AU)}-[ENVJAN311/AN312
GCriginal Duplicate Parameter LOR Original RPD %
SE105013.003 ©  LB013240.013 . Morcwy Cowl 00001 <00001 __ <0.0001 w0

Duplicate Criteria %

Mereury In Sail Method: ME-(AU){ENV]AN312
COriginal Duplicate Parameter Units LOR Original Duplicate Criteria% RPD %

SE05002015 | LBO13289.014 Moy , L. _makg 005 <005 <005 M7 o
SE105046A029 _ LBO13289.025 _ Mercury . o 005 <005 <005 200 o

Metals in Water (Dissolved) by ICPOES Method; ME-(AU){ENV]AN320/AN321
LOR Original Duplicate Criteria % RPD %
005 005 w05 _ 200 O
0005 <005 <0005 200

0005 <0005 <0005 200

Original BDuplicate Parameter
SE105013.003 LB013223.011 Arsenic, AS mglL
Cadmium, Cd mgiL

Chromium, Cr . . I -

mg/L

eyl

mgll

0
001 001 <001 200 o
00z | <002 <002 200 0
008 <001 €01 200 0
S <001 <001 200 o

Method: ME-(AUHENV]AN234

Moisture Contert

Qriginal Duplicate i LOR Qriginal Duplicate Criteria% RPD%

% Moisture : - L % 06  4.806542056052427184465 40 7

_SEW05035002 . LBO13245.011 4.
SEW05040.002  1BO13245022 . % Molsture . ) IR 06  2.45827010822.9074g8886r %2 2

SEWS0N0003 | LBOTRMSO24 . %Mostm . e el L% 05 15.0S7SOSSRESZ7TIITIITY 33 2

OC Pesticides In Soil Mathod: ME-(AU)-[ENVIANAOO/AN420

Original Dupticate Parameter Units LOR Original  Ouplicate Criteria% RPD%

SE104976.009 LB013151.004 _ Hexachiorobenzene (HCB) o . . mo/kg . 01 <01 <01 200
AphaBHC i . o e = B I .
Linctane mgkg 04 <01 <04 20

Haplachlor om0 w1 4 200

oo .ole

Mgl e . _mokg 01 4 <01 200 0
BstaBHC e ool A 2 | Q4 200
DelaBHG . mg 01 <04 01 20 @

_ Heptachior epoxide. e Comexg 04 1< 20 0
opDDE o omgRg 01 w04 04 200 0.
AphaEndosufen , . mghg 02 <02 - I
_Apha Chiordana__ . _mokg 01 200
trans-Nonachior o . mgky . 04 200 ;

8
o oio.c o fo|olo 2.0

opDOT _ . N mfkg 04 00 ]
_Beta Endosuifan B S molkg_ 0.2 o0
p.#-DOD . . . . mglkg_ 01 00 )
pp-DDT e o _mghg 0.1 200 o
_Endrn Akdetyde . _mkg 01 w0
 Mathoxychior : . L mgkg_ 01 200 0
L ... . EndinKetne el . mokg 04 200 o
. . .. .. _ sumgates  Terachoromxylene (TCMX)(Sumogate) . . ... % - __30 o
SE105002.011 LB013151.016 _PQW(@EQ) L . ... Mmgkg 0.1 ~ 200 0
Lindate . kg 04 200 LI
_Heptachor e L. mokg 04 w0
Mdn I oL Lmak 01 00 0
BemBHG L .. g 0.1, 200 0
DeltaBHC B o o . mgikg 01 200 _ ¢
Heptachlor spoxide . . mghg 04 20 LA
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L

OC Pesticides in Soil {continued)

DUPLICATES

SE105013 RO

-
Duplicates are calculated ag Relative Percantage Difference (RPD) using the formula: RPD = | OriginalResult - ReplicateResult | x 100 / Mean
The RPD is evalualed against the Maximum Alloweble Difference (MAD) criteria and can be graphically represented by a curve calculated from the Statistical Detection Limit
(SDL) and Limiting Repeatability (LR} using the formuta; MAD = 100 x SDL / Mean + LR
Where the Maximum Allowable Difference evaluates to a number larger than 200 it is displayed as 200.
RPD is shown in Green when within suggested criteria or Red with an appanded dagger symbol (1) when outside suggested criteria,

—

Ortginal Duplicate Parameter LOR
SE105002.011 LB013151.016 op-DDE mafkg LA
‘Alpha Endosutian . mo/kg 0.2
Gamma Chiordane . . . gikg 01
Alpha Chiordane : . o ok 0.1
trans-Nonachlor o . makg 0.1
p.p-CRE 7 mgrkg 0.1
Dielddn __ - : . mgkg 005
Endrin . mghkg . bz
op-bDD o © omghkg 0.1
op~DOT . . mgkg o1
Beta Endosulian . . mgfkg 0.2
pp-DDD . o mglkg oo
_PR-DOT . o . mg/kg LA
_Endosulfan sulphate S .. mghg 04
Endrin Aldehyde R .. o maig Lol
Methoxychicr : L - mglkg o1
- Endrin Ketone e I mgikg 0.1
I - . Sumogaies Tetrachiono-n-xyiene (TCMX) (Sumogate) % -

PAH {Polynuctear Aromatic Hydrocarbons} in Soil

Parameter

Dupficate

SE105001.001 LBO13154.004 _Naphthalene _ mgikg
Zethyinaphthalene mgikg
_ T-methyinaphthalene . . makg
. Acenaphtindens _ — kg
Anthcene B e _rglg
Fuorenthene I mokg
Pyena S __ mghg
 Benzo{glanthracane I e _ o ol
Chrysene_ _ . _ mglkg
Benzo{b)oranthens o _mgykg
_Benzo{iyfuoranthene . Mg
_Benzo(alpyrene e ... wmgkg
Dibenzo(ashjanthracens . . . mghkg
e TowlPAH L . . mofkg
Sumcgates _dbnitobenzens (Surogate} %
_2fluorobiphenyl (Surogate) L L%
- o _ . di4plophenyl(Sumrogate) U
SE105002.013 LBO13154.0116 _Nephthalene o o e _. .. mgkg
_2-methylnaphthalene [ . .. malg
lmethynaphthaiene L .. Mg
Acensphihyene L : e . g
Phenanthwene mgikg
Benzo{ajanthracene . mghg
Benzopifluoranthens . _mghg
_Benzo(kfluoranthene e ... mgkg
_Benzofalpyrene . _. Mg
_Imdeno{1,2,3-cd)pyrens o ... wglkg
Dibenzo(a&hjanthracens . . . N oL kg
, Benzo(ghijperylene . B e . g
7i212012

<0.2
<01
<01

<01
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0.2

.20

<01
‘0,' 2,

<01

<01

201
.

<0.1

S om

Original

Criginal
=01

Method: ME-{AU)ENV]AN4OOD/ANA20

<0.1
<0.2
<01
<0.1

<0.1

€2

«0.2

S0

<0
<02

Duplicate Criteria %

Cuplicate Criteria %

RPD %
200 0
200 0
200 0
200 1]
200 0
200 o
200 o
200 0
200 0
00 L
200 0
200 0
200 0
200 0.
200 LD
20 0
200 L
S R, S

RPD %
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DUPLICATES SE105013 RO

Duplicates are calculated as Relative Percentage Difference {RPD) using the formula: RPD = | OriginalResult - ReplicateResult ] x 100 / Mean

The RPD is evaluated against the Maximum Allowable Difference (MAD) ciiteria and can be graphically represented by a curve calculated from the Statistical Detection Limit
(SDL) and Limiting Repeatability (LR} using the formula; MAD = 100 x SOL / Mean + LR

Where the Maxlmum Allowable Difference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Graen when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria.

L /

PAH (Pulynuclea: Aromatic Hydrocarbons} in Soil (continued) Method: ME-(AUHENV]ANAZ0

Original Duplicate Parameter Units LOR Qriginal  Duplicate Criteria% RPD %

SE105002.013  LBO13154.016 o Total PAH o . ) i mgkg 08 <8 _ <08 200 0
Sunrcgates _d5-nitrobenzens  (Sumogate)

_ ) % - 980 4.0 30 4
2-fiuorobiphenyl (Surogate) ) ) ) % - 1080 1080 a0 2
_ ) o dldplorphenyl (Surogats) o o % - 1090 1090 0 0
PCBs in Soil Method: ME-(AUMENVIANAOO/AN420
RPO %

Duplicate  Criteria %

Duplicate Parameter Qriginal

SE104076.009 ¢ LE013151.004 Arochior 1016 . . . mg/kg 02 <0.2 <02
Arochlor 1221 . . . . mohg 02 <02 <02
Arochior 1232 . . o mghkg 02 %02 <02

_Arochlor 1242 : : _ mghkg 02 <02 <2
Adochlor 1245 .. : . . mgikg 02 €2 = <02

oo ocioo oo

_Avochior 1284 - e mghg 02 _x02 %02 - -
Aroohlor 1260 - L. mekg 02 <02 <02 o
Arochlor 1262 L o S mgkg 02 <02 <02 o
Arochlor 1268 . ; - . mghkg 02 <02 <02 o
- ... .Total PCBs (Arochiors) A . - mghg Vst “ -8
- . Sumogates  Tatrachioro-m-xytene (TCMX) (Sumogalte) IR T O L 0
SE105002.011 LBO13151.016 Arochior 1016 L o . mkg 02 _ <02 <02 0
_Aodtor 1221 . .. mohg 02 <02 <02 L
frochior 1232 : . - L. Mgk 02 <02 02 _.. 0
Arochior 1242 ] . mghg 02 <02 <02 o0
Avochlor 1248 R — e .. mexg 02 <02 <02 -8
. Arochlor 1254 , e . o2 <02 <02 b
_Arociior 1260 _. Mok 02 .02 <02 .0
fochlor 1262 - mekg 02 <02 <2 200 O
Aochiort288 . oo . .mwexg 02 <02 <b2 200 L
. Tota PGBs (Arochior) _ .. L. S 1 U B . o

- .  Sumopas __ Tewschioromoena (TOMX) (Sumogale) T - S . RO S

Total Phanolics in Soil Method: ME-(AUMHENVIANZ289
Qriginal Duplicate Parameter Units LOR Original Duplicate Criteria% RPD%
_SE104939.001 . LBOTHMRB06 Total Phenols . . R mghg o1 02 02 8% 18

Tetal Racoverabla Metals In Soil by ICPOES from EPA 200.8 Digest Mothod: ME-(AU-{ENVIANO40/AN320
RPD %

Original Duplicate Parameter Original
SE105913.001 LB013286.014 Arsenic, As mghg 3 4 _

Duplicate Criteria %

CodmumCd D e 03 w3 o
Chromium, Cr_ o .. . kg 0358 .
_Coppar, Cu__ - I .- E s 81 12

Mekel N L. mokg 05 18 21 %7
e e __@mwIn S mgkg 05 82 %4 0% 4
$E105063.001 LBO14286.024 Amenic, As I o — ... mokg 3  1328632110603256607050t 63 0
_Cadmium, Cd — oL . mgkg 03 0.040565485300448060511 200 0
Chomium, Cr e e mpkg 03 321289290963.2230809602 39 0
Copper.Cu . e .. mokg (05 __0625013624806187636420 _ 110 1

lead PO o L. mgkg 1 1262048270 .S L
_Miokeed, M1 S SRR 1 .85 2183655269 273721 88 B
_ - I 2ng. Zn : R o A mohg 05  2653219654792.44g8310702 50 3

7i212012 ' Page 10 of 16




LABORATORY CONTROL SAMPLES SE105013 RO

-~ ~
Laboratory Control Standard (LCS) resuits are evaluated against an expected result, typically the concentration of anslyte spiked into the control during the sample
preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA /QC plan (Ref: MP-(AUMENVIQU-022). For
more information refer to the footnotes in the concluding page of this report. )
Recovery is shown In Green when within suggested criteria or Red with an appended dagger symbol () when outside suggested criteria.

Y _/

Marcury (d[sso‘véd) In Water Method: ME-{AU}MENVIANS11/AN312
LBO1S240002 Moroury ) . . mglL 00001 00082 0008 80-120 M5

Mereury in Sail Methad: ME-(AU){ENV]AN312
LB013268.002 - Mercury - o o - AU mghg 005 ox 02 T0-130 106

Matals in Water (Dissolved) by ICPOES Meathod: ME-[AU)-[ENVIANI20/AN321
LB013223.002 ¢ Arsoric, As - L . o ter 005 19 2 8010 %6

Cedmium, Cd . L ML 005 20 2 %
Chwomium. & _mgiL oS 18 2 L A
. . - L. oot 18 2 L
... mgl 002 20 2 8
. - _mgl. . 20 2 88
. . , _mgiL on 20 2 802 %

OC Pesticides in Soil Mathad: ME-(AU)-[ENVIANAOO/ANA20
Sample Number Parameter Units LOR Resuit Expected Critetia % Recovery %
LB013151.002 Heptachior — . mykg 01 02 02 $0-140 2

Adin - - , __mghy Lo es 02 Jfo-140 130
_ Delta BHC. . ) mekg 0102 0z 8- 1@
Digidin } o N ... Mok bos 024 02 B0-140 10
Endin_ - . mg'kg J.02 02 02 0 E0-140 2w
_ . oppDOT e - mghg L. ez 02  e-140 80

. ._ . Suwgawes _  Tetrachloomxfene TCMX) (Sumogate) I % - % __Mw0  60-10 85

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-{(AU}{ENV]ANA420
Sample Number Parameter Units LOR Result Expected  Criteria% Recovery %
LB013184.002 - _Naphthalene L _ - R ma/kg e a5 4 B0cw0 M3

_Aconsphihene S . o _meka 0 4 "o
Acenaphthene _ _ - _ mgikg _ 0 A
Phenanitvens . o B} mgkg 04 4
Anthrecens . o mgkg_ 01 4
Fluoranthen . . mekg 03 e 4
- __.. [onzofelpwene . L mokg U LS
Surogates d5-nitrobenzene (Surrogate) _ — .- e = L% Lt 100
. 24worobiphenyl (Sumogate) N o o % ot 100 m_

. [ . .. . di4ptemhenyl (Suogats) . . - _ % - oo 1: B L

PAH (Polynuclear Aromatic Hydrocarbons) in Water Mathod: ME-(AUENVIANAZO
Sample Number Parameter LOR Result Expected Criteria % Recovery %
LBO13144.002 - _Naphthalene e . 01 ¢

) , . o1 i LW
o o - o 0.1 i 13
e o R oo o
S e o o . T
. - - . o1 L
o o . o1 __60-1 20
o . i 04 . 60-140 18
Surrogates , - . _B-140 88
B I - - e 10 60-140 19

e . R o R . - _ 180 100 60-140 M6

PCBs In Soit Mathod: ME-(AUMHENV]ANAQOIANA20
Sampte Number Parameter Units LOR Result Expected  Criteria% Recovery %
LBO13151.002 .. ... . Arochior 1260 L R L N _ mokg 02 S 05 o4 _ Bo-w0 128

_ Sumgales . Tetrachloro-m-xylone (TOMX) (Surregate) . % . - 2. W . Be-140 2

Fi212012 Page 11 of 18




LABORATORY CONTROL SAMPLES SE105013 RO

— ™
Laboratory Control Standard {LCS) results are evaluated against an expected resull, typically the concentration of analyts spiked into the control during the sample
preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the §GS QA /QC plan (Ref: MP-(AU}[ENV]QU-022). For
more information refer to the foomotes in the concluding page of this report.

Recovery is shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria,
. A
Tatal Cyanide in soil by Discrete Analyser (Aquakem) Method: ME-(AU{ENVIANCTT/ANZET?

Sample Number Parameter Units LOR Result Expected Criteria% Recovery %
LB013182.002 __ Total Gyanide . . o X . mgikg 01 02 025 . T0-130 97

Total Phenolles in Soll Mathod: ME-(AU){ENV]AN289
Sample Number Parameter Units LOR Result Expected  Criteria% Recovery %

LBo1n23002 . ToslPhendls . - . mgkg_ 01 23 28 Fo-3e %0

Tolal Recuverabl@a Maetals in Soil by ICPOES from EFA 200.8 Digest Method: ME-(AUHENVIANO4O/AN320

LB013286.002 Assenic, As } . _ o . makg X 3 48 50 . 89:71729 .8
Cadiiurn, Cd _ , _ . . mgg 03 51 0  s-w0 @
 Chwomium, Cr o o . mgkg 03 s 50 0.1 100
_Copper,Cu I mgkg 08 5 50 s0-120 12
Lead, Pb L . - o - Comglg 4 o8t s s0.t0 102
Mookel, Ni _ , . mgkg 05 s _ s 8-120 102
Zne,Zn _ , _ moikg 05 51 50 80-120 102

TRH (Total Recoverable Hydrocarbons) in Soil Methad: ME-(AIHENV]ANSD3

LB013149.002 _TRHC10-C14 . o o o ] o Lo 40 B0-140 103
_ .. TRHCI5C28 . . . Lo - _ . melg .80 w0 a0 B0-tA %W
TRH (Total Recoverabie Hydrocarbons) in Water Mathod; ME-(AU){ENV]AN403
LB013144.002 TRHCI0C14 S L pgL 100 1100 1200 BO-140 W8
. e - . TRHCI5C28 R . w20 e 200 §0-140 L
VOG's in Seil Method: ME-(AU){ENVIAN4I3AN434
LB013141.002 - Monocycli Benzens o o o o mgkg 01 27 3 80-140 80
oo , - LI S27 3 60-14d 80
_Etyibenzana L L . mgxg 01 27 3 8010 90
_mipxdens R ] e _  mgkg 02 54 58 2
o o-xyfens . _ - mofkg 01 . 28 .. %
oga Dibromofiucromethana (Sucgate) - % _ - 00 10z
_g4-1.2-dichiomethana {Surogate) . B _ % - 100 LoJls
_dB-wluene (Sumogats) ] I B % o Jfoo o B0-140 109
e _ .. __Bromofuorcbenzense (Surmagate) L T . I oo 60-140 108
VOCs in Water Mathod: ME-(AU)-{ENV]AN4I3/AN:
Sample Number Parameter Units. LOR Result Expected Criteria% Recovery %
LBOt33BB002  Monooycic Bewene S S 05 a4 4648 80-10 88
Aromatic Tolete A L el w08 a2 4548 g0-M0 @
_Etnyibonzene e oo e WL 08 42 A8 _60-140 83
_mip-iofene S S L . w1 8 s 8-u0 89
- . Oxylene o L e Holl _ 05 4 445 B0-u0 97

Volatile Petroleum Hydrocarbons in Soil Method: ME-(AUJ{ENVIAN433/ANA34

Sample Number Parameter Units LCR Result Expected Criteria% Recovery %
2

wepatar 002 0 ~ _TRHCE-CY . o o o . mghkg_ a4 o B0-140 M
Volatih_a Petroloum Hydrocarbons in Water Method: ME-{(AU)-[ENV]ANAIIANA3A
Samplie Number Parameter Units LOR Result Expected Criteria% Recovery %

‘Lotssseoz | o TRHGEGS L oLwn 4 B B &0-M0 W2
Ti212012 Page 12 of 16
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MATRIX SPIKES SE105013 RO

1

sample preparation stsge. The origina! sample's result is sublracted from the sub-sample result before determining the percentage recovery. The criteria applied to the
percentage recovery is established in the SGS QA/QC plan (ref: MP-(AUHENV]QU-022). For more information refer to the footnotes in the concluding page of this report.

Recovery is shown in Green when within suggesied criteria or Red with an appended reason identifer when outside suggested criteria. Refer to the footnotes section at the
end of this report for failure reasons.

I Matrix Spike (MS) results are evalusted as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub -sample during the

. _—y
Marcury (dissolved) in Water Method: ME-(AU)-JENVIANST1/AN312
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE104964.001 LB013240.004 _ Mercury 7 o mglt  0.0001 0.0087 0.0078 0.008 o
Mercury in Soll Mathod: ME-{AU)ENV]AN312
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE105002006 @ LBO13268.004 Mercury . S . Ingkg _ bos 0.2 _<bos 02 %
; OC Pasticidas In Sail Mothod: ME-(AUHENVIAN4Q0/AN420
|
SE104976.021 LBO013151.006 Hexachlorobenzene (HCB) L . L makyg 01 <01 =0.1 T .
Alpl‘_n BHE - R B . mykg __0_._1 - ‘0! - ‘.011. .- T T
Lindane . . . . omghg 04 <01 LS04 - -
_Heptachior o .. ... mgkg 04 02 L% 2 s
_Adrin . . mg/kg o1 62 <1 02 75
Bata BHG - . i, o mgkg LA b SRS\ L A o
Delta BHG . . . mokg 0 01 <102 7
Heptachior epoxide . . S o mgkg o <1 <01 - T
ep-DDE . Lol _mofg_ L S 1 A S
_Apha Endosulfan S : R __mgky 92 2 02 - _ . -
_Gamma Chiordane o .. mgkg 01 L .o20a . -
_Ajpha Chicrdane N . L mghkg 0 @01 <01 o
_tans-Nonachior . ... mghg 01 <04 <04 - LT
PpDDE L. Mok B <01 . o S

_Dielgrin . R mgkg 005 o w02
Endrin o . .. Mg 02 <02 =02

opsDD . s . gy S . X A . -
JopDDT . R ; . mokg 01 <01 01 s B
. Beta Endosutfen . o . mgkg 02 <02 =02 g :
_ppODD makg 0.1 <0.1

D07 . ... . mgkg 01 02

Endosulfon miphate . ogRg o1 w1 w1 o
Enddn Adeyde LT e 0 w@a -

l Methoxychior mofkg 0.1 _x01 R N

_Engin Ketona maikg, o1 -5 - o

" sumogaies  Tetmchioodmadene (M) (Bumogate) I - 7 130 w1

PAH (Potynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AUNENV]ANAZ0
QC Sample Sample Number Parameter Units LOR Rasult Qriginal Spike Recovery®%
SE105601.003 LBO13154.007 Naphhalene N . o .. _mgkg 01 44 =01 4

_2methiaphthalons o ) - ... fmghkg T s I

. Banzo(bifivoranthene

 Benzofapyrene

_Indeno(1,2,3-cdjpyrene
Dibenzo{a8hjenthracene

_ TowlPAH
ga d-nitrobenzene (Surrogate)
2uercbiphenyl (Sumogete)

7212042 ’ Page 13 of 16




MATRIX SPIKES SE105013 RO

. ~

Matrix Spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub -sample during the
sample proparation stage. The orginal sample’s result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the
percentage recovery is established in the SGS QA/QC plan (ref: MP-(AU-[ENVIQU-022). For more information refer to the footnotes in the concluding page of this report,

Recovery i$ shown in Green when within suggested criteria or Red with an appended reason identifer when outside suggested criteria. Refer to the footnoles saction at the
end of this report for failure reasons.

\ ”
PAH (Polynuciear Aromatic Hydrocarbons) in Soit (continued) Mathod: ME-(AU)-{ENVIAN420
Q¢ Sample Sample Number Parameter Units LOR Result Qriginal Spike Recovery%
SE105001.003  LB013154.007 _ Sumogates d14-p-terpheny (Surrogats) - % - 118.0 103.0 100 1B
PCBsin Sall | Mathad: ME-(AU)-[ENVIAN4DO/AN420
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE104976.022 LB013151.007 Arechlor 10168 . . mgky 02 <0.2 <02 - -
: Asochlor 1221 . N . mgkg 02 ©z <02 - -
l Amchlor 1232 . A mghg .02 o2 <02 . -
Arochlor 1242 . mgkg 02 0.2 <02 . . -
_Arochlor 1248 - . . . mokg 02 <2 02 - o
Asochior 1254 S . . mokg 02 <02 <02 .
Arochior 1260 . o mgkg 02 S0 <02 04
l Arochlor 1262 . . o mgkg 02 = <02 = <02 LT oot
Arochlor 1268 . . .  mokg 02 <02 L2 s
Total PCBa (Arochfors) B . . mgkg 1 L s ST
T, L Sumogates _ Tew >-m-xylene (TCMX) {Sumogale) o % - ™ Mmoo w7
' Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Mathod: ME-(AU-ENVIANO40/AN320
‘ ' SE105002.013 LBO13286.004 _ Ausenic, As o B . . s mgkg 3 40 4 5 001
_Cadmiwn, Cd . L o mg 03 M <3 80 8
l  Ghvornium, Cr . . o omghg 03 . & a 14 5
. Copper, Cu . S . meke 05 .5 L R &
Lead, PD o R I L mgkg 1 57 . S 8 _
Nickel, N . - .. Mmgkg _bs . - [
Znc. Zn o R . mgkg 05 65 50 w

71212012 : Page 14 of 16




~
Matrix spike duplicates are calculates as Relative Percent Difference (RPD) using the formula: RPD = | OriginalResult - ReplicateResult | x 100 / Mean
l The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.
The RPD i:s evaluated against the Maximum Allowabls Difference (MAD) crileria and can be graphically represented by a curve calculated from the Stafistical Detection Limit
(SDL) and Limiting Repeatability (LR} using the formula: MAD = 100 x SOL / Mean * LR
I Where the Maximum Allowable Difference evaluates o a number larger than 200 itis displayed as 200.
RPD is shown in Gresn when within suggested criteria or Red with an appended reason Identifer when outside suggesled criteria. Refer to the footnotes section at the end of
this report for failure reascns.
l { )
Total Cyanide in soif by Discrete Analyser {(Aquakem} Moethod: ME-{(AU}-[ENVIANO77/AN287
QC Sample ] Sample Number Parameter Units LOR Duplicate
' SE105002.001 ° 18013162.004 | TowCyamde , _ . me 01 05
Total Phenalics in Soll Method: ME-(AU)-[ENV]AN289
QC Sample Sample Number Parameter Units LOR Duplicate
SE10476.005  LBOW0012 TowPrends S mkg 01 24,
I 7i2i2012 Page 15 of 16




FOOTNOTES SE105013 RO

Samples analysed as received.

Solid samples expressed on a dry weight basis.

QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here.
http:lM\.wv.au.sgs.comlsgs-mp—au-env-qu-022-qa-qc-plan~en-09.pdf

> Non-accredited analysis.

- Sample not analysed for this analyte.

A Analysis performed by external laboratory.
1] Insufficient sample for analysis.

LNR Sample listed, but not received.

LOR Limit of reporting.

QFH QC result is above the upper tolerance.
QFL QC result is below the lower tolerance.

At least 2 of 3 surrogates are within acceptance criteria.

RPD failed acceptance criteria due to sample heterogensity.

Resulls less than 5 times LOR preclude acceptance criteria for RPD.
Recovery failed acceptance criteria due to matrix interference.

Recovery failed acceptance criteria due to the presence of significant concentration of analyte (i.e. the
concentration of analyte exceeds the spike level).
LOR was raised due to sample matrix interference.

LOR was raised due to dilution of significantly high concentration of analyte in sample.
Reanalysis of sample in duplicate confimed sample heterogeneity and inconsistency of results.
Recovery failed acceptance criteria due to sample heterogeneity.

Refer to Analytical Report comments for further information.

This document is issued, on the Client's behalf, by the Company under its General Condilions of Service, available on request and accessible at
hitp:ffwww.sgs.comfterms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues
defined therein.

Any other holder of this document is advised that information contained herein reflects the Company's findings at the time of its intervention only and
within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a

transaction from exercising all their rights and obligations under the transaction documents.

This test report shall not be reproduced, except in fulk.

h : —
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SAMPLE RECEIPT ADVICE SE105013
— GLIENT DETAILS LABORATORY DETAILS ~
Contact John Xu Manager Huong Crawford
Client Geotechnique Laboratory SGS Alexandria Environmental
Address P.O. Box 880 Address Unit 16, 33 Maddox St
PENRITH NSW 2751 Alexandria NSW 2015
Telephone 02 4722 2700 Telephone +61 2 8594 0400
Fagsimile 02 4722 6161 Facsimile +61 2 8594 0439
Email john.xu@geotech.com.au Email au.environmental.sydney@sgs.com
Project 1259312 - Mona Vale Samples Received Fri 27/1/2012
Order Number {Not specified) Report Due Fri 3/2/2012
Samples . 4 SGS Reference SE105013
- v
— SUBMISSION DETAILS ~

This is to'confirm that 4 samples were received on Friday 27/1/2012. Results are expected to be ready by Friday 3/2/2012. Please quote SGS
reference SE105013 when making enquiries. Refer below for details relating to sample integrity upon receipt.

Sample counts by matrix 3 Soils, 1 Water Type of documentation received coC
Date documentation received 30M1/12@3:18pm Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 3.9°C
Sample container provider 3GS Tumaround time requested Standard
Samples received in correct confainers Yes Sufficient sample for analysis Yes
Sample cooling method lce Bricks Samples clearly labelled Yes
Complete documentation received Yes

L Samples will be held for one month for water samples and two months for scil samples from date of report, unless otherwise instructed.

COMMENTS
—

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise in writing by SGS, all SGS services are rendered in
accordance with the applicable SGS General Conditions of Service accessible at hitp/Awww.sgs.comiterms_and_ conditions.him as at the date of this document.
Attention is drawn to the limitations of liability and to the clauses of indemnification.

SGS Australia Pty Lid 10 Reid Road Perth Intl Airport Newbum WA 6105 Australia t+61 (008 9373 3500 f +61 (0)8 9373 3566 WWW.EU.8G8.Com
ABN 44 000 964 278 PO Box 32, Welshpool DC Wh 6896 Australia

Member of the SGS Group




I SAMPLE RECEIPT ADVICE SE105013
CLIENT DETAILS
l Client Geotechnique Project 12593/2 - Mona Vale
MARY OF ANALYSIS
l — SUM
k= ° o
? z = £ B _
3 2 0@ 2 é &
— . I= o > c E
£ 3 g £ 3 88 §= 3 €
@ 3 s> £ g9 T = 2,
] 3% = o8 = o X c 5 c
2 [ & c & £ 1 & _g 3 _g
= ) P 2 2 § B = £ o
g £§ S oS T 22 £§8 o 23
s £ & 35 3 33 zt 5 8%
- g &2 & R& &8 e Ef 3 32
N?- 7 ngp_le_l_D . (o] . [ o (= a] = _ = £ * > _
. 001 BH101_0.1-0.2 26 22 11 1 1 7 4 12 6
00z Duplicate D101 26 22 11 1 1 7 4 12 5
l 004 Tripspike TS1 - - - - - - - 12 -
h . CONTINUED OVERLEAF —/
The above table represents SGS Environmental Services' interpretation of the client-supplied Chain Of Custody document.
The numbers shown in the table indicate the number of results requested in each package.

Please indicate as soon as possible should your request differ from these details.
Testing as per this table shall commence immediately unless the client intervenes with a correction,

I 300172012 Page 20t 3



SAMPLE RECEIPT ADVICE SE105013
CLIENT DETAILS
Client Geotechnique Project 12593/2 - Mona Vale J
—  SUMMARY OF ANALYSIS N
£
2] @ L s -
£ & § &3 g
2 5 o 5 2= £
2 —_ = T 5 L g § — [ 3
5 8z £ $E % 8 20
3 & 5 5 58 « 8 e g
= E ﬁ o X B E = 5 3
£ o o O =] r 0.
=z 52 B B4 2§ £ s}
38 3B =2 B e £ & g8
“’g 2 L3 2 <2 E> ©Q ° >
No. Sample 1D = = =2 = o< FI > >z
001 BH101_0.1-0.2 - 1 - 1 - - - -
002 Duplicate D101 - A - 1 - - - -
003 Rinsate R1 1 - 7 - 22 4 12 6
k __/

The above table represents SGS Environmental Services' interpretation of the client-supplied Chain Of Custedy document.
The numbers shown in the table indicate the number of results requested in each package.

Please indicate as soon as possible should your request differ from these details.

Testing as per this table shiall commence immediately unless the client intervenes with a correction.

30/01/2012 . Page 3of 3




Envirolab Services Pty Ltd

) ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au
www.envirolabservices.com.au

CERTIFICATE OF ANALYSIS 68251

Client:

Geotechnique Pty Ltd
PO Box 880

Penrith

NSW 2751

Attention: JohnXU

Sample log in details:

YourReference: ' 125931, Mona Vale

No. of samples: 1 Soil

Date samples received / completed instructions received 30/0112 /  30/01/12

Analysis Details:

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

Samples were analysed as received 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.
Please refer to the last page of this report for any comments relating to the results.

Report Details:

Date results requested by: / Issue Date: 3/02/12 o 3/02M12

Date of Preliminary Report: Not Issued

NATA accreditation number 2901. This document shall not be reproduced except in full.

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

Results Approved By:

Nancy Zhang Rhian Morgan NickRarlamis
Chemist Reporting Supervisor Inorganics Supervisor

NATA |
Envirolab Reference: 68251 v Page 1 of 16
Revision No: R 00 ACGREDITED FOR

TECHNICAL

COMPETENCE




I Client Reference: 125931, Mona Vale
l vIRH&BTEXin Soil
Qur Reference: UNITS 68251-1
Your Reference mmmeemrmnnae s101
l Date Sampled e | 27001112
Type of sample Soil
Date extracted - 31/01/2012
. Date analysed - 01/02/2012
vTRHCs-Cs mgkg <25
Benzene mg/kg <0.2
l Toluene mg/kg <0.5
Ethylbenzene mghkg <
l m+p-xylene mgkg <2
o-Kylene mg/kg <1
I Surrogate aaa-Trifluorotoluene % 91
| ' Envirolab Reference: 68251 Page 2 of 16
Revision No: R 00

l,'




I Client Reference: 12593/, Mona Vale
sTRHin Soil{C10-C36)
l Our Reference: UNITS 68251-1
Your Reference B ey S5101
DateSampled | - 27101112
l Type of sample Soil
Date extracted - 31/01/2012
l Date analysed - 31/01/2012
TRHC1w -Cu mg/kg <50
TRHC1# -C= mo/kg <100
l TRHC= -C® mglkg <100
Surrogate o-Terphenyl ‘ % 90
|
' EnvirolabReference: 68251 Page 3 of 16
Revision No: R 00




I Client Reference: 12593/, Mona Vale
PAHs in Soil
I Qur Reference: UNITS 68251-1
Your Reference B s101
Date Sampled m—m—emen 27/01M2
l Type of sample Soil
Date extracted - | 31/01/2012
l Date analysed - 01/02/2012
Naphthalene mg/kg <0.1
Acenaphthylene mgkg <0.1
l Acenaphthene mgka <0.1
Flucrene mg/kg - <01
Phenanthrene mghg <0.1
l Anthracene mg/kg <0.1
Fluoranthene mgkg <0.1
I Pyrene mgfg <0.1
Benzo(a)anthracene mg/kg <0.1
Chrysene mghkg <0.1
I Benzo(b+k)fluoranthene my/kg <0.2
Benzo(a)pyrene mgkg <0.05
Indeno(1,2,3-¢.d)pyrene mgkg <0.1
l Dibenzo(a,h)anthracene mg/kg <0.1
Benzo(g,h,ijperylene mgkg <0.1
. Surrogate p-Terphenyl-d1a % 87
I EnvirolabReference: 68251 Page 4 of 16
Revision No: R 00




i Client Reference: 12593/1, Mona Vale

Crganochlorine Pesticides
l Qur Reference: UNITS 68251-1
Your Reference mmmmmm e S101
Date Sampled B 2701112
I Type of sample Soil
Date extracted - 31/01/2012
l Date analysed - 02/02/2012
HCB mgkg <0.1
alpha-BHC mgkg <0.1
I gamma-BHC mg/kg <0.1
beta-BHC mgkg <0.1
Heptachlor mgikg <0.1
l delta-BHC mgkg <0.1
Aldrin mg/kg <0.1
i Heptachlor Epoxide mg/kg <0.1
gamma-Chlordane mg/kg <0.1
alpha-chlordane mg/kg <0.1
l Endosulfant mg/kg <0.1
DDE malkg <0.2
Dieldrin mg/kg <0.1
I Endrin mg/hkg <0.1
DoD mglkg <0.2
Endosulfan Il mg/kg <0.1
I DDT mgkg <0.2
_ Endrin Aldehyde mgkg <0.1
. Endosulfan Sulphate mgkg <0.1
Methoxychlor mgkg <0.1
l Surrogate TCLMX % 88
I EnvirolabReference: 68251 Page 5 of 16
Revision No: R 00




' Client Reference: 125931, Mona Vale
PCBsin Soil
I Our Reference: UNITS 68251-1
Your Reference e 5101
Date Sampled Bt 27/0112
I Type of sample Soit
Date extracted - 31/01/2012
l Date analysed . 02/02/2012
Arochlor 1016 mg/kg <0.1
Arochlor 1221 mg/kg <0.1
I Arochlor 1232 mgkg <01
Arochlor 1242 mg/kg <01
Arochlor 1248 mghg <0.1
l Arochlor 1254 makg <0.1
Arochlor 1260 mgkg <01
I Surrogate TCLMX % 88
I EnvirolabReference: 68251 Page 6 of 16
Revision No: R 00




Client Reference: 12593/M1, Mona Vale

Total Phenoclics in Soil
Our Reference: UNTS 68251-1
Your Reference et S101
Date Sampled —mememannn 2710112
Type of sample Soil
Date extracted - 01/02/2012
Date analysed - 01/02/2012
Total Phenolics (as Phenol) mghkg <5

Envirolab Reference:
Revision No:

68251
R 00

Page 7 of 16



Client Reference:

12593/, Mona Vale

Acid Extractable metals in soil
Our Reference: UNITS 68251-1
Your Reference —eemmmnann S1n
Date Sampled memmemmeenen 27101112
Type of sample Soil
Arsenic mgikg <4
Cadmium mg/kg <0.5
Chromium mghkg 5
Copper mghkg &
Lead makg 2
Mercury ma'kg <0.1
Nickel mg/kg 3
Zinc mghg 5
EnvirolabReference: 68251
Revision No; R 00

Page 8 of 16



l Client Reference: 12593/1, Mona Vale
Miscellaneous Inorg - soil
I Cur Reference: UNITS 68251-1
Your Reference —mmemmmmmeee S101
Date Sampled mmemme - 27101112
I Type of sample Soil
Date prepared - 31/01/2012
l Date analysed - 31/01/2012
Total Cyanide mgkg <0.5
I Envirolab Reference: 68251 Page 9 of 16
Revision No: R 00




Client Reference: 12593/1, Mona Vale

Moisture
Our Reference: UNITS 682511
Your Reference O S101
DateSampled | =emmmeee—- 27/01112
Type of sample Soil
Date prepared - 31/012012
Date analysed - 01/02/2012
Moisture % 18

EnvirolabReference: 68251
Revision No: R 00

Page 10 of 16



Client Reference: 12593/, Mona Vale

Method ID Methedology Summary
Org-016 Soil samples are extracted with methanol and spiked into water prior to anaiysing by purge and trap GC-MS.
Water samples are analysed directly by purge and frap GC-MS.
Org-003 Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.
Org-012 subset Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by
GCMS.
Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GCwith dual ECD's.
Org-008 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
: GCECD.
Inorg-C30 Total Phenolics - determined colorimetrically following disitillation, based upen APHA 21st ED 5530D.
Metals-0201CP- Determination of various metals by ICP-AES.
AES

Metals-021 CV-
AAS

Inorg-013

Inorg-008

Determination of Mercury by Cold Vapour AAS.

Cyanide - total determined colourimetrically after distillation, based on APHA 21st ED, 4500-CN_C,E, Free
cyanide determined colourimetrically after filtration. '

Moisture content determined by heafing at 105 deg C for a minimum of 4 hours.

Envirolab Reference: 63251
R 00

Revision No:

Page 11 of 16



Client Reference:

12593/1, NMona Vale

QUALITY CONTROL UNITS PQL METHOD Blank Duplicale Sm# | Duplicate results Spike Sm# Spike %
Recovery
vTRH&BTEXin Soil Base ll Duplicate 1%RPD
Date extracted - 31012 [NTY [NT] LCS-2 31/01/201
012
Date analysed - 01/02/2 INT] NT) LCS-2 01/02/201
012
VTRHCs-Cs mg/kg 25 Org-018 <25 [NT] [NT] LCS-2 102%
Benzene mgkg 0.2 Org-016 <0.2 [NT) [NT] LCS-2 104%
Toluene mgfkg 0.5 Org-016 <0.5 [NT] [NT] LCS-2 103%
Ethylbenzene ma/kg 1 Org-016 <1 [NT} [NT] LCS-2 102%
m+p-xylene mg/kg 2 Org-016 <2 NT] [NT] LCS-2 101%
o-Xylene mg/kg 1 Org-016 <1 [NT] INT] LCS-2 103%
Surrogate aaa- % Org-016 93 [NT} [NT)] LCS-2 106%
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
sTRHin Seil{C10-C36) Base!| Duplicate | %RPD
Date extracted - 31/01/2 [NT] [NT] LCS-2 31/017201
012
Date analysed - 31/01/2 [NT] [NT] LCS-2 31/01/201
012
TRHC10 -C14 mg/kg s0 . Org-003 <50 [NT] [NT] LCS-2 133%
TRHC15 -Cs mghkg 100 Org-003 <100 [NT} [NT] LCS-2 127%
TRHCz -C= mg/kg 100 QOrg-003 <100 [NT] [NTI LCS-2 113%
Surrogate o-Terphenyl % Org-003 a7 [NT] INT) LCS-2 137%
QUALITYCONTROL UNITS PQL METHCD Blank Duplicate Sm# | Duplicate results Spike Smt Spike %
Recovery
PAHSsin Soil Base ll Duplicatell %RPD
Date extracted - 31/01/2 [NT] [NT] LCs-2 31/01/201
012
Date analysed - 01/02/2 [NT] [NT] LCS-2 01/02/201
01z
Naphthalene mgkg 0.1 Org-012 <0.1 [NTI [NT] LCS2 121%
subset
Acenaphthylene mg/kg 0.1 Org-012 <0.1 INT] [NT} [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 <0.1 [NTI [NT] [NR] [NR]
subset
Fluorene mghkg 0.1 Org-012 <0.1 INT] [NT] LCs-2 113%
subset
Phenanthrene ma/kg 0.1 Org-012 <01 NT1 INT] LCS-2 111%
subset
Anthracene mg/kg 0.1 Org-012 <0.1 (NT] [NT] [NR] [NR]
subset
Fluoranthene mg/kg 0.1 Org-012 <0.1 [NT] NT] LCS-2 111%
subset
Pyrene mgkg 0.1 Org-012 <0.1 [NT] [NT] LCS-2 113%
subset
Benzo(a)anthracene mg/kg 0.1 Org-012 <0.1 [NT] INT) INR] [NR]
subset
Chrysene mgkg 0.1 Org-012 <01 [NT] [NT] LCS-2 115%
subset
- Envirolab Reference: 68251 Page 12 of 16
Revision No: R 00




Client Reference: 12593/1, Mona Vale

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Smit | Duplicate results Spike Sm# Spike %
Recovery
l PAHsin Soil Base |l Duplicate | %RPD
Benzo(b+k)flucranthene | mghkg 0.2 Org-012 <0.2 [NT) [NT] [NR] INR]
subset
l Benzo(a)pyrene mg/kg 0.05 Org-012 <0.05 INT] [NT] LCS-2 123%
subset
I Indeno(1,2,3-c,d)pyrene mg/kg 0.1 Org-012 <0.1 [NT} NT] (NR} [NR]
subset
Dibenzo(a,h)anthracene mgkg 0.1 Org-012 <0.1 [NT} [NT] [NR] [NR]
subset
l Benzo(g.h,i)perylene mg/kg 0.1 Org-012 <0.1 [NT] [NT] [NR] [NR]
subset
Surrogate p-Terphenyl % Org-012 91 [NT] [NT) LCS-2 105%
l du subset
QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resuits Spike Sm# Spike %
Recovery
l Organochlorine Base |l Duplicate | %RPD
Pesticides ‘
Date extracted - 310172 [NT] [NT] LCS-2 31/01/201
' 012
Date analysed - 01/02/2 INT] INT] LCS-2 01/02/201
012
l HCB mgkg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]
alpha-BHC mgkg 0.1 Org-005 <0.1 NT] [NT] 1LCs-2 119%
gamma-BHC mgkg 0.1 Org-005 <0.1 NT] [NT] [NR] [NR]
' beta-BHC mghkg 0.1 Org-005 <01 INT] INT] LCS-2 126%
Heptachlor mgkg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 114%
| l delta-BHC mgkg 0.1 Org-005 <0.1 [NT} [NT] [NR] [NR]
‘ Aldrin mg/kg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 105%
Heptachlor Epoxide mgkg 0.1 Org-005 <0.1 [NT] [NT) LCS-2 119%
I gamma-Chlordane mgikg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]
alpha-chlordane mgkg 0.1 Org-005 <0.1 [NT) [NT] NR] NR]
Endosulfan| mgkg 0.1 Org-005 <0.1 [NT} [NT] NR] [NR]
l DDE mgkg 02 Org-005 <02 NT] NT} LCS-2 130%
Dieldrin mgkg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 122%
l Endrin mg/kg 0.1 Org-005 <0.1 [NT} [NT] LCS-2 120%
DOD ma/kg 02 Org-005 <0.2 INT] INT] LCS-2 138%
Endosulfan i mgky 0.1 Org-005 <0.1 [NT] [NT] INR] NR]
l DDT mgkg 0.2 Org-005 <02 [NT) [NT1 [NR] [NR]
EndrinAldehyde mgkg 0.1 Org-005 <0.1 [NT] [NT) [NR] [NR]
Endosulfan Sulphate mgkg 0.1 Org-005 <0.1 [NT] [NT] LCS-2 121%
l Methoxychlor mgkg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]
Surrogate TCLMX % Org-005 98 INT) INT) LCS-2 99%
' Envirolab Reference: 68251 Page 13 of 16
Revision No: R 00




Client Reference: 12593/1, Mona Vale

l Recovery

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resulis Spike Sm# Spike %
PCBsin Soil: Base ll Duplicate | %RPD
Date extracted - 3110112 INT) INT] LCS-2 31/01/201
l 012
Date analysed - 01/02/2 INT] (NT) LCS-2 01/02/201
012
. Arochlor 1016 mg/kg 0.1 Org-006 <0.1 NT] INT] INR] INR]
Arochlor 1221 mgkg 01 Org-006 <01 [NT) [NT] [NR] [NR]
Arochlor 1232 mg/kg 0.1 Org-006 <0.1 [NT] [NT] [NR] [NR]
' Arochlor 1242 mgkg 0.1 Org-006 <0.1 NT] INT] [NR] INR]
Arochlor 1248 mgkg 0.1 Org-006 <0.1 [NT] INT] (NR] INR]
Arochlor 1254 mgkg 0.1 Org-006 <0.1 [NT]} [NT) LCS-2 124%
l Arochlor 1260 mghkg 0.1 Org-006 <0.1 [NT] NT] INR] INR]
Surrogate TCLMX % Org-006 68 INT] INT] LCS-2 103%
QUALITYCONTROL UNTS  |PQL METHOD  [Blank  |DuplicateSm# | Duplicate results SpikeSm#  [Spike %
Recovery
Total Phenolics in Soil Base || Duplicate | %RPD
l Date extracted - 01/02/2 [NT] [NT] LCS-1 01/02/201
012
Date analysed - 01/02/2 INT] INT] LCS-1 01/027201
l 012
Total Phenolics (as mg/kg 5 Inorg-030 <5 [NT] [NT] LCS-1 111%
Phenol)
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike %
Recovery
Acid Extractable metals Base Il Duplicate Il %RPD
in soil
' Arsenic mg/kg 4 Metals-020 <4 INT] INT] Lcs-2 107%
ICP-AES
Cadmium mgkg 0.5 Metals-020 <0.5 [NT) [NT] LCS-2 108%
ICP-AES
Chromium mgkg 1 Metals-020 <1 NTI NT] LCS2 105%
ICP-AES
l Copper mgkg 1 Metals-020 <1 [NT] [NT] LCS-2 108%
ICP-AES
| Lead mghkg 1 Metals-020 <] NT] [NT] LCS-2 106%
l ICP-AES
Mercury mgkg 0.1 Metals-021 <0.1 [NT1 [NT} LCS-2 116%
CV-AAS
l Nickel mo/kg 1 Metals-020 <1 [NT) [NT] LCS-2 106%
ICP-AES
Zinc mghkg 1 Metals-020 <1 NT] NT] LCS-2 107%
l ICP-AES
l EnvirolabReference: 68251 Page 14 of 16
Revision No: R 00




. Client Reference: 12593/1, Mona Vale
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Smit | Duplicate results Spike Sm# Spike %
Recovery
l Miscellaneous Inorg - soil Basell Duplicate l1%RPD
Date prepared - 31/01/2 NT] INT] LCS-1 31/01/201
I 012
Date analysed - 3110142 INT] [NT] LCS1 311011201
012
l Totai Cyanide mgkg 0.5 Inorg-013 <0.5 [NT] [NT] LCS-1 106%
QUALITY CONTROL UNITS POL METHOD Blank
Moisture
l Date prepared - INT]
Date analysed - INT]
. Moisture % 0.1 Inorg-008 [NT]
I EnvirolabReference: 68251 Page 15 of 16
Revision No: R 00




Client Reference: 12593/, Mona Vale

Report Comments:

Asbestos ID was analysed by Approved Identifier: Not applicable for this job
Asbestos ID was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD; Relative Percent Difference NA: Test not required
<: Less than >: Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample

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

Matrix Spike : A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix
spike is to monitor the performance of the analytical method used and to determine whether matrix interferences exist.
LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix (such as a blank
sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

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

Laboratory Acceptance Criteria
Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed ata frequency

I to meet or exceed NEPM requirements. All samples are tested in batched of 20. The duplicate sample RPD and matrix

spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-1 40% for organics and 10-140% for SVOC and
speciated phenols is acceptable. -

Envirolab Reference: 68251 Page 16 of 16
Revision No: R 00
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Envirolab Services Pty Ltd

ABN 37 112 535645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enqumes@envurolabsemces com.au
www.envirolabservices.com.au

SAMPLE RECEIPT ADVICE

Client:

Geotechnique Pty Ltd ph: 0247222700
PO Box 880 Fax: 0247226161
Penrith NSW 2751

Attention:  JohnXU

Sample log in details:

Yourreference: 12593/, Mona Vale
Envirolab Reference: 68251

Datereceived: 30/01/12

Date results expected to be reported: 3/02112

Samples received in appropriate condition for analy5|s YES

No. of samples provided 1 Soil
Turnaround time requested: Standard
Temperature on receipt Cool

‘Comments:
Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 0299106200 fax: 02 9910 6201

email: ahie@envirolabservices.com.au orjhurst@envirolabservices.com.au

Page 1 of 1

I Cooling Method: Ice Pack




ATTACHMENT D

ENVIRONMENTAL NOTES




(GEoTECHNIQUE

PTYLTD

IMPORTANT INFORMATION REGARDING YOUR
ENVIRONMENTAL SITE ASSESSMENT

These notes have been prepared by Geotechnique Pty Ltd, using guidelines prepared by the ASFE (Associated Soll
and Foundation Engineers). The notes are offered to assist in the interpretation of your environmental site
assessment report.

REASONS FOR AN ENVIRONMENTAL ASSESSMENT
Environmental site assessments are typically, though not exclusively, performed in the following circumstances:

= Asapre-acquisition assessment on behalf of a purchaser or a vendor, when a property is to be sold

*  As a pre-development assessment, when a property or area of land is to be redeveloped, or the land use has
changed, e.g. from a factory to a residential subdivision

. As a pre-development assessment of greenfield sites, to establish baseline conditions and assess
environmental, geological and hydrological constraints to the development of e.g. a landfill

Ll As an audit of the environmental effects of previous and present site usage

Each circumstance requires a specific approach to assessment of soil and groundwater contamination. In all
cases the objective is to identify and if possible quantify the risks that unrecognised contamination poses to the
ongoing proposed activity. Such risks may be financial (clean-up costs or limitations in site use) and physical
(heaith risks to site users or the public).

ENVIRONMENTAL SITE ASSESSMENT LIMITATIONS

Although information provided by an environmental site assessment can reduce exposure to the risk of the presence
of contamination, no environmental site assessment can eliminate the risk. Even a rigorous professional assessment
might not detect all contamination within a site. Contaminants could be present in areas that were not surveyed or
sampled, or migrate to areas that did not show signs of contamination when sampled. Contaminant analysis
cannot possibly cover every type of contaminant that may occur; only the most likely contaminants are screened.

AN ENVIRONMENTAL SITE ASSESSMENT REPORT IS BASED ON A UNIQUE SET OF PROJECT
SPECIFIC FACTORS

In the following events and in order to avoid cost problems, you should ask your consultant to assess any changes in
the conclusion and recommendations made in the assessment:

= When the nature of the proposed development is changed e.g. if a residential development is proposed, rather
than a commercial development

" ° When the size or configuration of the proposed development is altered e.g. if a basement is added
u When the location or orientation of the proposed structure is modified

. When there is a change of land ownership, or

. For application to an adjacent site

ENVIRONMENTAL SITE ASSESSMENT FINDINGS ARE PROFESSIONAL ESTIMATES

Site assessment identifies actual sub-surface conditions only at those points where samples are taken, when they are
taken. Data obtained from the sampling and subsequent laboratory analyses are interpreted by geologists, engineers
or scientists and opinions are drawn about the overall sub-surface conditions, the nature and extent of contamination,
the likely impact on any proposed development and appropriate remediation measures. Actual conditions may differ
from those inferred, because no professional, no matter how qualified and no sub-surface exploration program, no
matter how comprehensive, can reveal what is hidden by earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled
may differ from predictions. Nothing can be done to prevent the unanticipated, however, steps can be taken to help
minimise the impact. For this reason site owners should retain the services of their consultants throughout the
development stages of the project in order to identify variances, conduct additional tests that may be necessary and to
recommend solutions to problems encountered on site.

Soil and groundwater contamination is a field in which legislation and interpretation of legislation by government
departments is changing rapidly. Whilst every attempt is made by Geotechnique Pty Ltd to be familiar with current
policy, our interpretation of the investigation findings should not be taken to be that of the relevant authority. When
approval from a statutory authority is required for a project, approval should be directly sought.

Environotes-Ed3-04/06
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STABILITY OF SUB-SURFACE CONDITIONS

Sub-surface conditions can change by natural processes and site activities. As an environmental site assessment
is based on conditions existing at the time of the investigation, project decisions should not be based on
environmental site assessment data that may have been affected by time. The consultant should be requested to
advise if additional tests are required.

ENVIRONMENTAL SITE ASSESSMENTS ARE PERFORMED FOR SPECIFIC PURPOSES AND CLIENTS
Environmental site assessments are prepared in response to a specific scope of work required to meet the specific
needs of specific individuals e.g. an assessment prepared for a consulting civil engineer may not be adequate to a
construction contractor or another consulting civil engineer.

An assessment should not be used by other persons for any purpose or by the client for a different purpose. No
individual, other than the client, should apply an assessment, even for its intended purpose, without first conferring
with the consultant. No person should apply an assessment for any purpose other than that originally
contemplated, without first conferring with the consultant.

MISINTERPRETATION OF ENVIRONMENTAL SITE ASSESSMENTS

Costly problems can occur when design professionals develop plans based on misinterpretation of an
environmental site assessment. In order to minimise problems, the environmental consultant should be retained to
work with appropriate design professionals, to explain relevant findings and to review the adequacy of plans and
specifications relative to contamination issues.

LOGS SHOULD NOT BE SEPARATED FROM THE REPORT

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists, based upon
interpretation of field conditions and laboratory evaluation of field samples. Logs are normally provided in our
reports and these would not be redrawn for inclusion in site remediation or other design drawings, as subtle but
significant drafting errors or omissions may occur in the transfer process. Photographic reproduction can eliminate
this problem, however, contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. Should this occur, delays and disputes, or unanticipated costs may result.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete assessment should be available
to persons or organisations involved in the project, such as contractors, for their use. Denial of such access and
disclaiming responsibility for the accuracy of sub-surface information does not insulate an-owner from the attendant
liability. It is critical that the site owner provides all available site information to persons and organisations, such as
contractors.

READ RESPONSIBILITY CLAUSES CLOSELY

An environmental site assessment is based extensively on judgement and opinion; therefore, it is necessarily less
exact than other disciplines. This situation has resulted in wholly unwarranted claims being lodged against
consultants. In order to aid in prevention of this problem, model clauses have been developed for use in written
transmittals. These are definitive clauses, designed to indicate consultant responsibility. Their use helps all parties
involved recognise individual responsibilities and formulate appropriate action. Some of these definitive clauses are
likely to appear in the environmental site assessment and you are encouraged to read them closely. Your
consultant will be happy to give full and frank answers to any questions you may have,

Environotes-Ed3-04/06
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MONA VALE GOLF CLUB LIMITED
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Job No: 12593/1
Qur Ref: 12593/1-AAR1

19 January 2012

Mona Vale Golf Club Lid
1 Golf Avenue
MONA VALE NSW 2103

Attention: Mr A Thompson

Dear Sir

re: Proposed Above Ground Fuel Storage Tank Installation
Mona Vale Golf Club - 1 Golf Avenue, Mona Vale
Preliminary Contamination Assessment

Please find herewith our Preliminary Contamination Assessment report for an area that covers two (2)
underground fuel storage tanks {UFST), one (1} underground waste motor oil tank (UWMOT) and 1
bowser, as shown on the aftached Drawing No 12593/1-AA1, hereafter known as the site, within the
Mona Vale Golf Club, located at 1 Golf Avenue, Mona Vale.

It is understood that a new above ground fuel storage tank (AFST) to be located to the east of the site is
proposed.,

The objective of the assessment was to address the following requirements of State Environmental
Protection Policy No. 55:

Whether the land is contaminated and
= [f the land is contaminated, whether the site will be suitable for the proposed development, after
remediation.

Reference should be made 1o Sections 14.0 and 15.0 of the report for the conclusion, recommendations
and limitations of this assessment.

if you have any questions, please do not hesitate fo contact the undersigned.

Yours faithfully
GEOTECHNIQUE PTY LTD

Reviewed by
/% Y
AN NGUYEN JOHN XU
Environmental Scientist Associate

BE, MEngSc, MIEAust

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 4722 2700  Facsimile (02) 4722 2777
e-mail: info@geotech.com.au  www.geotech.com.au -
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EXECUTIVE SUMMARY

This executive summary presents a synopsis of a preliminary contamination assessment for an area that
covers two (2) underground fuel storage tanks (UFST), one (1) underground waste motor oil tank
(UWMOT) and 1 bowser, as shown on the attached Drawing No 12593/1-AA1, hereafter known as the
site, within the Mona Vale Golf Club, located at 1 Golf Avenue, Mona Vale.

It is understood that a new above ground fuel storage tank (AFST) to be located to the east of the site is
proposed.

The objective of the assessment was to address the following requirements of State Environmental
Protection Policy No. 55:

e Whether the land is contaminated and
e |If the land is contaminated, whether the site will be suitable for the proposed development, after

remediation.

In order to achieve the objective of this assessment, the scope of work included a review of historical
aerial photographs and records of NSW WorkCover and Environment Protection Authority (EPA) record
of Notices for Contaminated Land, geological and hydrogeological information, soil sampling and testing,
as well as installation of one groundwater monitoring well.

At the time of inspection during field work on 16 November 2011, the site was part of Mona Vale Golf
Club and located in a designated area that is used by green keepers and mechanics. The site was
concrete covered. There were 1 unleaded petrol UFST, 1 diesel UFST, 1 UWMOT and 1 bowser located
within the site. The estimated extents of the tanks were marked on the ground by GBG Australia (GBGA)
during the recent geophysical survey of the underground tanks.

The site is bound by a mechanical workshop to the north, green keeper shed to the north east, a concrete
area / former gravel storage area to the east, by a bitumen driveway to the south and a roofed area, a
wash bay and a cart shed to the west.

The aerial photographs reveal that the site was vacant and possibly forming part of a driveway leading to
the greenkeeper's area for the golf club as early as 1951. The ground surface of the site might have been
disturbed in the late 1970s and covered with concrete in the early 1980s. Since then, the site remained
essentially unchanged. Major features of the surround areas include some large sheds, trees and a built-
up platform.

WorkCover NSW records reveal 2 UFST (with capacity of 2000L and 5000L for unleaded petrol and
diesel fuel respectively) and 1 UWMOT (with capacity of 1000L for waste lubricant oil / formerly petrol)
located within the site. The UFST and UWMOT might have been in use since early 1980s.

Lemko Place, Penrith NSW 2750 PO Box 880, Penrith NSW 2751
Telephone (02) 4722 2700  Facsimile (02) 4722 2777
e-mail: inffo@geotech.com.au  www.geotech.com.au
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The NSW EPA records reveal no EPA notices issued for the site. There is however, one listed
contaminated land located approximately 800m to the north-east of the subject site. Voluntary
Remediation Proposal: EPA Agreement (Notice No. 26046) issued by NSW EPA on 3 September 2003,
which remains current, indicates that EPA declares the site known as Caltex Service Station located at 79
Brrenjoey Road, Mona Vale and the neighbouring sites, to be a remediation land under the Contaminated
Land Management Act 1997. The groundwater and the soil at the land is contaminated with petroleum
hydrocarbons (TPH) and monoaromatic hydrocarbons including Benzene, Toluene, Ethyl Benzene and
Xylenes (BTEX) in such a way as to present a significant risk of harm.

Based on the information provided by Mr A Thompson, it is understood that there is only very general
history relating to the club and the course in the early days. There is no information regarding the area
where the present underground fuel tanks are located. The club does not have records of when the
existing tanks were installed and from enquiries made from the long time members it seems they would
have been installed over 30 years ago.

The soils landscape map reveals that the site is possibly located in disturbed terrain, commonly
consisting of a turfed fill area or waste materials.

Fill, underlain by natural clayey soil of relatively low permeability, was encountered at all five borehole
locations during field sampling.

During the field work on 16 November 2011, diesel staining was noted and weak to distinct petroleum
product odour detected in some fill layers in BH1 and MW 1. Photo-lonised Detector (PID) readings in the
recovered soil samples were ranging from Oppm to 240ppm.

No visual evidence of asbestos-cement pieces or other indicators of potential contamination, such as ash
materials or other foreign matter were noted in recovered soil samples.

Water (possibly seepage) was encountered at depth of about 4.5 metres (m) in MW1 below existing
ground level (EGL).

The available historical information, existing conditions and field work suggest potential contamination
(refer to Table 1 on page 9) in the following areas:

* The site occupied by 2 UFST, 1 UWMOT, 1 bowser and associated pipelines.
*  The fill encountered during field sampling for this PCA, possibly imported from unknown sources.
* Potential groundwater contamination resulted from soil contamination in the site.

* Potential soil and/or groundwater contamination beneath the site resulting from off-site migration of
contaminants from the nearby green keeper shed and the mechanical workshop.

It was understood from discussion between Mr A Thompson of The Mona Vale Golf Club Ltd and James
Ngu of our office that Caltex Service Station is located topographically lower than the subject site. As
such, impact of the contaminated groundwater from the concerned Caltex Service Station on the subject
site is unlikely.
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As part of the contamination assessment, a sampling and testing plan was implemented to address the
potential contamination concerns. Five (5) boreholes (BH1 to BH4 and MW1) were located (refer to the
attached Drawing No 12593/1-AA1) as close as possible to the tanks and bowser.

One single-level monitoring well was installed at MW1 and terminated on sandstone bedrock at depth of
about 6.0m below the EGL.

A number of soil samples were recovered and selected for chemical testing of a combination of analytes
including metals {arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead (Pb), mercury (Hg),
nickel (Ni) and zinc Zn)}, Total Petroleum Hydrocarbons (TPH), BTEX (Benzene, Toluene, Ethyl Benzene
and Xylenes), Polycyclic Aromatic Hydrocarbons (PAH), Organochlorine Pesticides (OCP),
Polychlorinated Biphenyls (PCB), Total Phenols and Total Cyanides.

The assessment criteria adopted were the available Health-based Investigation Levels (HBILs) / Health
Investigation Levels (HILs) for parks, recreational open space and playing fields development (NEHF ‘E’ /
HiLs ‘E’), the provisional phytotoxicity based investigation levels (PPBILs) / Ecological Investigation
Levels (ElLs) and the suggested Levels in the EPA service station guidelines.

The majority of the laboratory results satisfied the criteria for stating that the analytes selected are either
not present (i.e. concentrations less than Limits of Reporting), or present in the sampled soils at
concentrations that do not pose a risk of hazard to human health or the environment, under the conditions
for parks, recreational open space or playing fields use.

However, a number of locations in the vicinity of unleaded underground fuel storage tank (UFST),
underground waste motor oil tank (UWMOT) and bowser, as shown and tabulated on the attached
Drawing No 12593/1-AA2 were identified to have As, Hg, Zn, TPH and Total PAH concentrations of
concern. Soil contaminated with Hg, TPH and Total PAH at those locations will pose a risk of harm to
human health if the soil is to be exposed in the future. The concentrations of As, Hg and Zn might present
a potential hindrance to the growth of some plant species if the soil is to be exposed in the future.

It is our opinion that the site will be suitable for the proposed development, subject to implementation of
the following works:

i Assessment of the soil in the area for the proposed above ground fuel storage tank (AFST) will be
required in order to ascertain the contamination status of the soil.

2 The unleaded UFST, the UWMOT and the bowser should be decommissioned, removed and
disposed of at a licensed facility by a licensed contractor.

Validation assessment will be required following the removal of the tanks and the bowser in order
to ensure the complete removal of the contaminated soil.

3 No contamination was identified in the analysed soil samples recovered from two (2) borehole
locations close to the diesel UFST. Additional soil sampling and testing will be required in order to
ascertain the contamination status of soil in the vicinity of the diesel UFST.

Alternatively, the diesel UFST could be decommissioned, removed and disposed of at a licensed
facility, together with the unleaded UFST, the UWMOT and the bowser by a licensed contractor.
Validation assessment will be required following the removal of the tank.

4. Detailed assessment to delineate the extent of contamination in the vicinity of the locations of
concern, as shown on Drawing No 12593/1-AA2 will be required.
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(5% Assessment of the possible seepage water within the installed monitoring well MW1 will be
required in order to determine the contamination status of the water.
6. Waste classification will be required for the contaminated soil that requires landfill disposal.
7 Preparation of a remedial action plan (RAP) will be required to provide guidance on a suitable
remediation and validation methodology.
8. Groundwater assessment might be required depending on the outcomes of the above mentioned
works.
It is our opinion that:
il The proposed additional work (Point 1) must be undertaken prior to the installation of the proposed
AFST.
2. The proposed additional works (Points 2 to 7) as mentioned above can be undertaken during /

after removal of the tanks and the concrete slab at and in the vicinity of locations/areas of concern.

Reference should be made to Section 15.0 of the report, which sets out details of the limitations of the
assessment.

GEOTECHNIQUE PTY LTD
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12593/1-AAR1
Golf Avenue, Mona Vale

1.0 INTRODUCTION

This report presents the results of a preliminary contamination assessment (PCA) completed for an area,
that covers two (2) underground fuel storage tanks (UFST), one (1) underground waste motor oil tank
(UWMQOT) and 1 bowser, hereafter known as the site, within the Mona Vale Golf Club, located at 1 Golf
Avenue, Mona Vale, as indicated on Figure 1 below.

FIGURE 1
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The objective of the assessment was to address the following requirements of State Environmental
Protection Policy No. 55:

¢  Whether the land is contaminated and
e If the land is contaminated, whether the site will be suitable for the proposed development, after

remediation.

2.0 SCOPE OF WORK

In order to achieve the objective of this assessment, the following scope of work was conducted in
accordance with our proposal dated 14 November 2011 (Reference JN/Q5573R1):

= A desktop study of the following to assist in identification of potential contamination issues:

Y

Historical aerial photographs
> WorkCover NSW records pertaining to storage of dangerous goods
> NSW Environment Protection Authority (EPA) record of Notices for Contaminated Land

= Review of soils and geological maps.
= Acquisition of groundwater bore information for the region.

* An inspection by the writer to identify current site activities, site features and any visible or olfactory
indicators of potential contamination.
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=  Soil sampling by the writer from five (5) boreholes close to the UFST, UWMOT and bowser.

* Chemical analysis by National Association of Testing Authorities (NATA) accredited testing
laboratories, in accordance with chains of custody (COC) prepared by Geotechnique Pty Ltd
(Geotechnique).

= Implementation of industry standard quality assurance (QA) and quality control (QC) measures. QC
samples were also forwarded to the testing laboratories.

= Assessment of the laboratory analytical results against current applicable guidelines.
=  Assessment of field and laboratory QA and QC.
= Assessment of the contamination status of the soil.

3.0 SITE IDENTIFICATION AND PROPOSED DEVELOPMENT

The subject site is located within the Mona Vale Golf Club, on the southern side of Golf Avenue, Mona
Vale, in the local government area of Pittwater.

As shown on Drawing No 12593/1-AA1, the site covers an area including 2 UFST, 1 UWMOT and 1
bowser. It is understood that a new above ground fuel storage tank (AFST) to be located to the east of
the site is proposed.

4.0 SITE HISTORY

In order to formulate a picture of the site history and to assist in identification of any potential
contamination, Geotechnique obtained and/or reviewed information including historical aerial
photographs, WorkCover NSW information pertaining to storage of dangerous goods and NSW EPA
records of notices for contaminated land.

The results of the information review are presented in the following sub-sections.

4.1 Aerial Photographs

Aerial photographs taken in 1951, 1961, 1970, 1978, 1986, 1994 and 2005 were examined. Copies of
the aerial photographs are kept in the offices of Geotechnigque and are available for examination upon
request. The writer made the following observations. Due to the scale, some of the listed observations
are best interpretations only.

1951, 1961 The site appears to be vacant and possibly forming part of a driveway leading to the
and 1970 greenkeeper’s area for a golf club. The surrounding area appears to contain some large
sheds and trees.

1978 Disturbance of ground surface is evident within the site and adjacent southern area.

1986 The site appears to resemble the current surface condition, which is covered with concrete.
The disturbed adjacent southern area noted in 1978 photograph appears to be a built-up
platform.

1994, 2005 The site and surrounding areas remain essentially unchanged since 1986.

In summary, the aerial photographs reveal that the site was vacant and possibly forming part of a
driveway leading to the greenkeeper’s area for the golf club as early as 1951. The ground surface of the
site might have been disturbed in the late 1970s and covered with concrete in the early 1980s. Since
then, the site remained essentially unchanged. Major features of the surround areas include some large
sheds, trees and a built-up platform.
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4.2 WorkCover NSW Records

A request was made to WorkCover NSW to search for any information on licences to store dangerous
goods including underground tank(s) and/or other underground facilities at the site.

A search of the Stored Chemical Information Database (SCID) and the microfiche records by WorkCover
NSW locate some records pertaining to the land owned by Mona Vale Golf Club Ltd. The club was
licensed to keep a number of items of dangerous goods. The results are presented in Appendix A of this

report and summarised below.

Date of Maximum
Occupier | Application Holding Facility Storage location Content Storage
for renewal Capacity /
Quantity
Mona Vale Roofed Store 70 feet away from | Mineral Spirit 44 Gallons
Golf  Club 04/11/1952 Roofed Store exhausting equipment | Mineral Qil 44 Gallons
Ltd shed
Underground Storage Class3.1 Petrol 2000 Litres
Mona Vale Bar;k g < Géeens Sf;:ed .II:.ueI . | (L) -
ndergroun torage torage Facility lass3.1 Petro 1000
e L o ’ (GSFSF) - subject
Underground Storage site Distillate Fuel 5000L
Tank
Underground Storage Petrol 2000L
Tank
1L_Jér;rc]i;(argrou nd Storage | sgrgE - subject site Petrol 1000L
Mona Vale Underground Storage Diesel 5000L
Golf Club 18/05/1993 Tank
Ltd Tank East of Club House | Diesel 1000L
(ECH)
Roofed Store Oxygen Unknown
Roofed Store Gresniitespers Shed Acetylene Unknown
(GKS) :
Cage Poison Unknown
Underground Storage | Depot 1 (GSFSF) — | Petrol 2000L
Tank subject site
Underground Storage | Depot 2 (GSFSF) — | Waste Oil 1000L
Tank subject site
Mona Vale Cylinder Store Depot 3 (GKS) Oxygen 3800L
Golf Club 27/04/1999 Cylinder Store Depot 4 (GKS) Acetylene 3200L
Ltd Underground Storage | Depot 5 (GSFSF) — | Diesel 5000L
Tank subject site
Roofed Store Depot 6 (GKS) Toxic Liquid 700L
Aboveground Storage | Depot 7 (ECH) Diesel 500L
Tank (Decommissioned)
Underground Storage | Depot 1 (GSFSF) — | Petrol 2000L
Tank subject site
Underground Storage | Depot 2 (GSFSF) - | Waste Lubricating Oil 1000L
Tank subject site
Underground Storage | Depot 5 (GSFSF) — | Diesel 5000L
Mona Vale Tank subject site
Golf Club 04/09/2004 Roofed Store Depot 6 (GKS) Organophosphorus 700L
Ltd Pesticide Toxic Liquid
Cylinder Store Depot 7 (GKS) Compressed Gas | 100 cubic
NOS, Carbon Dioxide | metres (m°)
150L Approve Flammable | Depot 8 (GKS) Petrol, Kerosene, | 150L
Liquids Cabinet Flammable Liquid NOS
Roofed Store Depot 9 (GKS) Class C2 250L

Within the site three of those items were located, as detail below:
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Maximum
Storage location Holding Facility Content Storage

Capacity (L)

Depot 1 (GSFSF) - | Underground tank Unleaded petrol 2000

subject site

Depot 2 (GSFSF) - | Underground tank Waste  Lubricating  Qil | 1000

subject site (formerly petrol)

Depot 5 (GSFSF) - | Underground tank Diesel Fuel 5000

subject site

It is understood from Application for Renewal of Licence to Keep Dangerous Goods dated 27/04/1999
that Depot 2 was used to store petrol prior to 1999 and has been used to store waste lubricating oil since
1999.

In summary, WorkCover NSW records reveal 2 UFST (with capacity of 2000L and 5000L for unleaded
petrol and diesel fuel respectively) and 1 UWMOT (with capacity of 1000L for waste lubricant oil / formerly
petrol) located within the site. The UFST and UWMOT might have been in use since early 1980s.

4.3 NSW EPA Records

The NSW EPA publishes records of contaminated lands under Section 58 of the Contaminated Land
Management (CLM) Act 1997. The notices relate to investigation and/or remediation of site
contamination considered to pose a significant risk of harm under the definition in the CLM Act.

A search of the NSW EPA records on 05 December 2011 revealed that the site is not listed.

There is however, one listed contaminated land located approximately 800m to the north-east of the
subject site. Voluntary Remediation Proposal: EPA Agreement (Notice No. 26046) issued by NSW EPA
on 3 September 2003, which remains current, indicates that EPA declares the site known as Caltex
Service Station located at 79 Brrenjoey Road, Mona Vale and the neighbouring sites, to be a remediation
land under the Contaminated Land Management Act 1997. The groundwater and the soil at the land is
contaminated with petroleum hydrocarbons (TPH) and monoaromatic hydrocarbons including Benzene,
Toluene, Ethyl Benzene and Xylenes (BTEX) in such a way as to present a significant risk of harm.

It should be noted that the EPA records of notices for contaminated land do not provide records of all
contaminated lands in NSW. At the time of searching the records, 327 sites in NSW were registered in
the database.

Reference may be made to Appendix B for a copy of EPA records.

4.4 Anecdotal Information

Based on the information provided by Mr A Thompson, it is understood that there is only very general
history relating to the club and the course in the early days. There is no information regarding the area in
the vicinity of where the present underground fuel tanks are located.

A plan of the course in 1927 shows it was only 9 holes and is likely to have included the area now
occupied by the fuel tanks.

The 18 hole course, generally as it presently exists, was opened in February 1960. The old igloo building
immediately to the north of the diesel tank became an equipment shed for the greens staff in the mid
1960's.
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The golf cart storage shed located to the south of the fuel tank area would have been constructed in
1998/99.

As to the condition of the land in the early days the 1927 plan shows what is referred to as "Black
Swamp" extending from the sand hills at the beach as far west as Pittwater / Barrenjoey Roads. The
swamp was drained and filled in the 1930's.

As noted above there is no information available as to earlier uses of the area presently occupied by the
tanks.

The club does not have records of when the existing tanks were installed and from enquiries made from
the long time members it seems they would have been installed over 30 years ago.

5.0 SITE CONDITION AND SURROUNDING ENVIRONMENT
5.1 Site Condition

An inspection of the site was carried out by the writer during field work on 16 November 2011. During the
inspection, the following observations were made:

. The site was part of Mona Vale Golf Club and located in a designated area of the golf club that is
used by green keepers and mechanics.
° The site was concrete covered.

e There were 1 unleaded petrol UFST, 1 diesel UFST, 1 UWMOT and 1 bowser located within the
site. The estimated extents of the tanks were marked on the ground by GBG Australia (GBGA)
during the recent geophysical survey of the underground tanks.

The above noted features are indicated on Drawing No 12593/1-AA1.

5.2 Surrounding Environment

At the time of inspections, observations of the neighbouring areas, also part of Mona Vale Golf Club, were
as follows:

To the north Mechanical workshop

To the north east Green keeper's shed

To the east A concrete area/former gravel storage area
To the south A bitumen driveway

To the west A roofed area, a wash bay and a cart shed.




GEOTECHNIQU'E
PTY LTD

6

12593/1-AAR1
Golf Avenue, Mona Vale

6.0 TOPOGRAPHY, GEOLOGY & HYDROGEOLOGY

The regional topography around the site is undulating, generally slopes to the south and south-east.
Ground surface within the site is generally flat. The general slope of the immediate region is towards the
south.

The Soil Landscape Map of Sydney (Soil Landscape Series Sheet 9130, Scale 1:100,000, 2002),
prepared by the Soil Conservation Service of NSW, indicates that the site is located within the
Warriewood landscape area and typically consists of localised flooding and run-on high water tables,
highly permeable soil. The Landscape Map also indicates that disturbed terrain possibly exist beneath the
site, commonly consisting of a turfed fill area, capped with up to 40 centimetres (cm) of sandy loam or up
to 60cm of compacted clay over fill or waste materials.

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
Quarternary Age soils consisting of silty to peaty quartz sand, silt and clay ferruginous and humic
cementation in places, common shell layers or Triassic Age Newport Formation and Garie Formation of
the Narrabeen Group, comprising interbedded laminite, shale and quartz to lithic quartz sandstone.

Reference should be made to Table 1 in Appendix C for descriptions of the soils encountered during
sampling for this assessment on 16 November 2011. Based on information from all the boreholes BH1 to
BH4 and MW1, the sub-surface profile across the site is generalised as follows:

Fill Sand or clayey sand (Type 1 fill), fine grained brown to dark brown and sandy
clay (Type 2 fill), medium plasticity, dark brown, trave of gravel, to depths
ranging from about 0.6m to 1.2m below the existing ground level (EGL).

Residual Soil Clay, high plasticity, yellow brown or grey, with ironstones, encountered
beneath the fill to depths ranging from about 3.2m to 4.0m below EGL.

Bedrock Clayey shale/siltstone, extremely weathered, grey with ironstones to depths
ranging from about 3.9m to 6.0 below EGL. Auger refusal on sandstone
bedrock was encountered in MW 1 at depth of about 6.0m from EGL.

Reference may be made to Drawing No 12593/1-AA2 for the borehole locations.

Diesel staining was noted and weak to distinct petroleum product odour detected in some fill layers in
BH1 and MW1.

Photo-lonised Detector (PID) was used to screen the recovered soil samples for the presence or
otherwise of volatile organic compounds (VOC). The PID readings ranging from Oppm to 240ppm are
summarised in Table 1 and Engineering Log included in Appendix C.

No visual evidence of asbestos-cement pieces or other indicators of potential contamination, such as ash
materials or other foreign matter were noted in recovered soil samples.

One single-level monitoring well (MW 1) was installed during the field work for this assessment, using a
Geoprobe to a depth of about 3.7m and a drilling rig with solid flight auger, terminated on sandstone
bedrock at a depth of about 6.0m below the EGL. Water (possibly seepage) was encountered at a depth
of about 4.5m in MW1 below EGL. Rockwell Drilling Services installed the well, under the supervision of
Geotechnique. Reference should be made to Drawing No 12593/1-AA1 for the monitoring well location.
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The monitoring wells consisted of a standpipe of 50 millimetres (mm) internal diameter, Class 18 PVC
casing and a 0.45mm machine slotted screen. The slotted section was wrapped in a non-woven
geotextile filter sock to prevent fines from entering the standpipe. The annulus was backfilled with clean
sand, bentonite (seal material) and concrete to prevent ingress of surface run-off. A push-on cap was
fitted on top of the standpipe and a gatic cover placed on top. Construction details of the monitoring well
are shown in the Engineering Log in Appendix A.

Based on a report provided by Mr A Thompson of The Mona Vale Golf Club Ltd, previous groundwater
investigation in the golf course area suggested that the shallowest aquifer is about 17m to 18m below the
EGL at location relatively lower than the site. Reference should be made to a copy of the report included
in Appendix D.

As such, it is our opinion that the water encountered in the monitoring well installed for this PCA is most
likely due to seepage from storm water run-off in the areas nearby.

The closest coastline is approximately 500m to the north east of the site. A number of ponds within the
golf course are within close proximity to the site. The ponds capture stormwater run-off from the site.

In order to obtain some understanding of regional groundwater conditions, a search was carried out
through the website of the Department of Natural Resources for any registered groundwater bore data
within a radius of 0.5 kilometre (km) of the site. The search revealed nineteen (19) bores within this
radius. The bores were drilled between 1960 and 2010 and ranged in depths from 3.5m to 124.9m.
Fifteen (15) bores had recorded water bearing zones at depths ranging from 2.00m to 93.8m below the
EGL and standing water levels ranging from 1.5m to 21.3m.

The bores were authorised and intended for waste disposal, domestic, irrigation, recreation and test /
monitoring bore purposes. The information obtained is summarised in the following table and included in
Appendix D of this report.
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Authorised/ AMG Water Standing Salinit
Bore Date Intended : Bearing Water y
coordinates (mg/L)
Purpose Zone (m) Level (m)
T 1.08.1960 Waste Disposal | 43269 & 22.2-40.1 3.60 Unknown
6272.378y
GW018771 1.11.1960 Waste Disposal | 43434 & EH0€53 NG Dotaic |k
52/2.277n 92.0-93.8 Unknown
GWO018778 1.10.1960 Waste Disposal | $72:62%& RS el Uninown
6272.395n 54.2-74.6 21.3 Unknown
GWO018808 1.12.1960 Waste Disposal | +>-691e & No Details | No Details | No Details
72.615y
GW019104 1.02.1961 Waste Disposal +43.984¢ & No Details No Details No Details
6272690y
GW026026 1.11.1966 Domestic R FEEE ¢ iy o Hnkhown
6272.400y 34.1-35.0 24 Fresh
o eciy 12.1-12.1 45 Fresh
GW026027 1.12.1966 Domestic e 48.7-48.7 45 Fresh
672,385y
56.3-56.3 4.5 Fresh
13.7-13.7 2.4 Unknown
oogi R 28.0-28.0 2.4 Unknown
GW026581 0.01.1967 Waste Disposal S A 56.3-56.3 24 Unknown
5272.520y
71.3-71.3 2.4 Unknown
86.8-86.8 1.5 Unknown
GW105936 19.05.2005 Domestic 343.556¢ & No Details No Details | No Details
6272453
GW108158 7.05.2006 Domestic 349,570 % 2.6-6.3 26 Good
272,442y,
GW108500 10.11.2006 Domestic St 2.0-4.0 2.0 No Details
6272.338y
GW108558 5.02.2007 Domestic 3630 & 2343 28 No Details
BT2.612
GW108579 9.03.2007 Domestic a8 7d9e & 4.0-6.6 40 Fair
721426y
GW108682 23.03.2007 Domestic 343610 & 2635 26 600.00
ST
e 18.0-19.0 3.2
GW111427 25.02.2008 Recreation S e 24.0-25.0 3.1
6271.999y
72.0-73.0 3.0 32
12,600, & 18.0-19.0 3.2
GW111444 25.02.2008 Test Bore s 24.0-25.0 3.1
672.193y
72.0-73.0 3.0 3.2
; 7.0
GW108888 2.06.2008 Irigation SEHYr i No Detail
8 o Recreation 5272.010y £9.0:300 Dt
57.0-58.0
GW111104 15.06.2010 Monitoring Bore 363 140 & 2.0-4.0 2.0 No Details
2887
GW111105 |  15.06.2010 Monitoring Bore | 943:164e & 2.0-5.0 2.0 No Details
72381

Based on the foregoing, the groundwater level in the shallowest aquifer beneath the site is anticipated to
be in excess of at least 15.0m below the EGL, within the underlying sandstone bedrock.
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7.0 POTENTIAL FOR CONTAMINATION

Based on the available site historical information, existing site conditions and field work, the following
Table 1 summarises the areas of potential environmental concern.

Table 1 Areas of Potential Environmental Concern
Rationale / Details Potential Contamination '
» The presence of 2 UFST, 1 UWMOT, 1 bowser and | » Lead (Pb)
associated pipelines Total Petroleum Hydrocarbons (TPH)

A7

> Benzene, Toluene, Ethyl Benzene and
Xylenes (BTEX)

» Polycyclic  Aromatic  Hydrocarbons
(PAH)
Phenols

Metals °

TPH

BTEX

PAH

Organochlorine Pesticides (OCP)
Polychlorinated Biphenyls (PCB)
Phenols

> Fill, which could have been imported from unknown sources,
was encountered during field sampling for this PCA;
therefore, there is potential for the fill to be contaminated.

Y V V V VY V V V|V

Cyanides
Asbestos

v

Y

» Groundwater beneath the site may be contaminated as a The above mentioned contaminants
result of soil contamination due to site activities and the except Asbestos
presence of tanks, bowser and fill

> Soil and groundwater beneath the site may be contaminated | » Metals 2
as a result of the potential migration of any chemical stored | 3 TPH
g h ;

within the nearby green keeper shed and the mechanical > BTEX

workshop
> PAH
» OCP
> Organophosphate Pesticides (OPP)
» Phenols
> Volatile Organic Compounds (VOC)

1 The suite of potential contaminants identified in Table 1 will be reviewed subject to the findings of inspection of the excavated
materials during and/or after decommission and removal of the tanks, bowser and/or hardstands and added to if considered
appropriate.

2 Metals suite includes arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), Pb, mercury (Hg), nickel (Ni) and zinc (Zn).

It was understood from discussion between Mr A Thompson of The Mona Vale Golf Club Ltd and James
Ngu of our office that Caltex Service Station is located topographically lower than the subject site. As
such, impact of the contaminated groundwater from the concerned Caltex Service Station on the subject
site is unlikely.
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8.0 SAMPLING & ANALYSIS PLAN AND SAMPLING METHODOLOGY

Sampling and analyses for the contamination assessment were carried out to obtain a reasonable
assessment of the following:

1. Nature, location and likely distribution of soil contaminants beneath the site.

2. The risks that the contaminants (if present) pose to human health or the environment, both
presently and under the conditions of the proposed development.

The risk of harm to human health and the environment was determined through comparison of test results
with EPA produced or endorsed criteria available at the time, as discussed in Section 11.0 of this report.

Site sampling was carried out on 16 November 2011 by the writer, who was responsible for visually
assessing the site, locating the boreholes as close as possible to nominated locations, supervision of the
drilling and installation of a monitoring well, recovery of soil samples, carrying out insitu PID screening,
preparation of samples for delivery to NATA accredited laboratories and logging the sub-surface profile
encountered at each borehole location.

Ground penetrating radar survey to locate the underground tanks, bowser and associated pipelines had
been carried out by GBGA prior to the sampling. Two UFSTs, one UWMOT and bowser with their
associated pipelines had been located and marked on ground surface of the site.

Five (5) boreholes (BH1 to BH4 and MW 1) were located (refer to Drawing No 12593/1-AA1) as close as
possible to the tanks and bowser.

Prior to sampling, the borehole locations were scanned by a service locator in order to avoid any
underground services.

Water (possible seepage) was encountered at a depth of about 4.5m in MW1 below EGL. It is our opinion
that the water encountered is most likely due to seepage from storm water run-off in the areas nearby. It
is anticipated that the groundwater would be within the underlying sandstone bedrock.

One single-level monitoring well was installed at MW1 and terminated on sandstone bedrock at depth of
about 6.0m below the EGL. Groundwater assessment was not included as part of the scope of work.

The sampling procedures adopted were as follows:

e Soil samples were collected using a Geoprobe ® sampling system by operators from Rockwell
Drilling Services.

e The sampling equipment / tools were decontaminated thoroughly washed with biodegradable,
phosphate-free detergent (Decon 90) and then rinsed thoroughly in clean distilled water. This
procedure was undertaken prior to sampling and after collection of samples.

e At each sampling depth, 2 fill samples were recovered, one for laboratory analysis, the other one for
head space screening, using a calibrated PID, to screen for the presence or otherwise of VOC. The
PID readings are summarised in Table 1 and monitoring well log of Appendix E. The PID readings on
the recovered samples, recorded on the field logs, were ranging from Oppm to 240ppm.

e To minimise the potential loss of VOC, the laboratory soil sample was immediately transferred, using
a stainless steel trowel, to a labelled, laboratory supplied, 250ml glass jar and sealed with an airtight,
Teflon screw top lid. The fully filled jar was then placed in a chilled container.
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In order to ensure the analytical performance of the primary laboratory, duplicate and split samples were
prepared for analyses. Samples were kept in a labelled laboratory supplied glass jar (acid-washed and
solvent-rinsed) and sealed with an airtight screw Teflon top lid.

A rinsate water sample was collected and placed in a bottle supplied by the laboratory. The fully filled
bottle was labelled and placed in a chilled container.

At completion of field sampling, the primary samples in chilled container with a trip spike sample were
forwarded under Chain of Custody (COC) conditions to the primary testing laboratory SGS Environmental
Services (SGS). Inter-laboratory duplicate (split) samples were forwarded to the secondary testing
laboratory of Envirolab Services Pty Ltd (Envirolab). Both SGS and Envirolab are NATA accredited.

On receipt of the samples, the laboratories returned the Sample Receipt Advice, verifying the integrity of
all the samples received.

The soil profile encountered, as described in Section 6.0 of this report, with the exception of staining and
odour, did not reveal visual evidence of asbestos-cement pieces or other indicators of potential
contamination, such as ash materials or other foreign matter. Diesel staining was noted and weak to
distinct petroleum product odour detected in some fill layers in BH1 and MW1. In addition, PID readings
ranging from Oppm to 240ppm were recorded in the recovered soil samples. Based on this data and the
potential for contamination discussed previously in this report (Section 7.0), the following laboratory
analysis plan was implemented:

o At least one to two soil samples with the highest PID reading and the corresponding duplicate and
split samples were selected from each borehole and analysed for TPH and BTEX.

The selected soil samples and the corresponding duplicate and split samples were screened for
metals including As, Cd, Cr, Cu, Pb, Hg, Ni and Zn and PAH.

Two soil samples and the corresponding duplicate and split samples were also screened for Total
Phenols.

° For screening purposes, one sample from each type of fill (sand and sandy clay) was selected for
analysis of OCP, PCB and Total Cyanides.

. One trip spike sample for BTEX.
° One rinsate sample for metals, TPH, BTEX and PAH.

No asbestos pieces were noted within the boreholes and the recovered soil samples. As such, asbestos
analysis was not carried out.

The laboratory testing schedule adopted is presented in Table A.
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9.0 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

In order to ensure the integrity and reliability of the chemical analysis carried out, the following QA/QC
procedures were implemented for the sampling and anaiytical program.

9.1 Rinsate Sample

A rinsate water sample (Rinsate R1) was recovered on completion of field work in order to identify
possible cross contamination between the sampling locations. A sample of the same water source used
for cleaning the equipment (clean distilled water) was previously analysed by the primary laboratory, thus
with known concentrations of the selected analytes. The concentrations of the analytes in the rinsate
sample were then compared with the results of the original distilled water.

The rinsate water sample was analysed for metals, TPH, BTEX and PAH. The test results for the rinsate
water and distilled water samples are summarised in Table B. The laboratory analytical report is included
in Appendix E.

As indicated in Table B, concentrations of the analytes were not significantly different to those of the
distilled water sample, indicating that the cleaning and decontamination processes adopted in the field
were adequate.

9.2 Trip Spike Sample

Trip spike samples are obtained from the laboratory on a regular basis, prior to conducting field sampling
where volatile substances are suspected. The samples are held in the Penrith office of Geotechnique, at
less than 4 degrees Celsius, for a period of not more than seven days. During the field work, the trip
spike samples are kept in the chilled container with soil samples recovered from the site. The trip spike
sample is then forwarded to the primary laboratory together with the soil samples recovered from the site.

The laboratory prepares the trip spike by adding a known amount of pure petrol standard to a clean sand
sample. The sample is mixed thoroughly to ensure a relatively homogenous distribution of the spike
throughout the sample. When the sample is submitted for analysis, the same procedure is adopted for
testing as for the soil samples being analysed from the site.

The purpose of the trip spike is to detect any loss, or potential loss, of volatiles from the soil samples,
during field work, transportation, sample extraction or testing.

A trip spike sample (TS1) was forwarded to the primary analytical laboratory with the samples collected
from the site and was tested for BTEX. The test results for the trip spike sample, reported as a
percentage recovery of the applied and known spike concentrations, are shown in Table C. The
laboratory analytical report is included in Appendix E.

As indicated in Table C, the results show a good recovery of the spike concentrations, ranging between
95% and 99%. Applying the losses experienced in the spike sample (worst case scenario), the actual
concentrations of BTEX in the soil samples analysed might be at worst, 0.53mg/kg (Benzene), 0.71mg/kg
(Toluene), 1.24mg/kg (Ethyl benzene) and 7.07mg/kg (Xylenes). The concentrations in this case would
still be considerably less than the relevant EPA Level adopted (1mg/kg, 1.4mg/kg, 3.1mg/kg and 14mg/kg
respectively).

Based on the above, it is considered that any loss of volatiles from the recovered samples that might
have occurred would not affect the outcome / conclusions of this report.

9.3 Duplicate Sample

A field duplicate sample was prepared in the field through the following process:



GEOTECHNIQUE

PTYLTD
13
12593/1-AAR1
Golf Avenue, Mona Vale
J A larger than normal guantity of soil was recovered from the sample location selected for
duplication.
. The sample was placed in a decontaminated stainless bowl and divided into two portions, using
the decontaminated trowel.
o One portion of the sub-samples was immediately transferred, using the decontaminated trowel,

into a labelled, laboratory supplied, 250ml glass jar and sealed with an airtight, Teflon screw top
lid. The fully filled jar was labelled as the duplicate sample and immediately placed in a chilled
container.

. The remaining portion was stored in the same way and labelled as the original sample.

Duplicate sample D2 was prepared from original sample MW1 (0.8-1.1m) and analysed for metals
including As, Cd, Cr, Cu, Pb, Hg, Ni and Zn, TPH, BTEX, PAH, OCP, PCB, Total Phenols and Total
Cyanides.

Duplicate samples were prepared on the basis of sample numbers recovered during the field work. The
duplicate sample frequency was computed using the total number of samples analysed as part of this
assessment.

The duplicate frequency adopted (14% for metals, TPH, BYEX and PAH and 25% for OCP, PCB, Total
Phenols and Total Cyanides) complies with the NEPM, which recommends a duplicate frequency of at
least 5%.

The duplicate samples test results are presented with the laboratory analytical report in Appendix E and
summarised in Table D.

A comparison was made of the laboratory test results for the duplicate samples with the original samples
and the Relative Percentage Differences (RPD) were computed, in order to assess the accuracy of the
laboratory test procedures. An RPD within 30-50% is generally considered acceptable. However, this
variation can be higher for organic analysis than for inorganics and for low concentrations of analytes.

As shown in Table D, the comparisons between the duplicate and corresponding original samples
generally indicated acceptable RPD, with the exception of the RPD of Hg (97%), Benzene (67%) and
Total Phenols (67%), mainly due to the low concentrations of analytes detected and/or expected for
organic analysis.

It should be noted that the duplicate was prepared from a fill sample and therefore heterogeneity of the
sample could also result in relatively higher RPD.

Based on the above, the variations are not considered to be critical and overall the duplicate sample
comparisons indicate that the laboratory test data provided by SGS are of adequate accuracy and
reliability for this assessment.

9.4 Inter-laboratory Duplicate (Split) Samples

The inter-laboratory duplicate (split) samples provide a check on the analytical performance of the
primary laboratory. Split samples were prepared on the basis of sample numbers recovered during field
work and the analyses undertaken by the primary laboratory.

The split samples were prepared in the same manner as the duplicate samples. Reference should be
made to Section 9.4.
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Split sample S3 was prepared from original sample BH4 (0.2-0.5m) and forwarded to a secondary
laboratory Envirolab for analysis of metals including As, Cd, Cr, Cu, Pb, Hg, Ni and Zn, TPH, BTEX, PAH,
OCP, PCB, Total Phenols and Total Cyanides.

The split sample frequency was computed using the total number of samples analysed as part of this
assessment, including select individual and composite samples.

The split sample frequency adopted (14% for metals, TPH, BYEX and PAH and 25% for OCP, PCB, Total
Phenols and Total Cyanides) complies with the NEPM, which recommends a frequency of 5%.

The laboratory analytical report from Envirolab is included in Appendix E of this report. The results are
also summarised in Table E.

Based on Schedule B (3) of the NEPM, the difference in the results between the split samples should
generally be within 30% of the mean concentration determined by both laboratories, i.e., RPD should be
within 30%. However, this variation can be higher for organic analysis than for inorganics and for low
concentrations of analytes.

As shown in Table E, the comparisons between the split and corresponding original samples generally
indicated acceptable RPD, with the exception of the RPD of Cu (45%), which was marginally in excess of
30%.

The RPD of Cu in Table E was found to be comparatively high, mainly due to the low concentrations of
Cu detected. The split was also prepared from a fill sample and therefore heterogeneity of the sample
could also result in relatively higher RPD.

Based on the above, the variations are not considered critical. Based on the overall split sample numbers
and comparisons, it is concluded that the test results provided by the primary laboratory can be relied
upon for this assessment.

10.0 LABORATORY QUALITY ASSESSMENT AND QUALITY CONTROL

Only laboratories accredited by the NATA for chemical analyses were used for analysis of samples
recovered as part of this assessment. The laboratory must also incorporate quality laboratory
management systems to ensure that trained analysts, using validated methods and suitably calibrated
equipment, produce reliable results.

In addition to the quality control samples, the laboratory must also ensure that all analysts receive
certification as to their competence in carrying out the analysis and participate in national and
international proficiency studies. SGS and Envirolab, the two laboratories used for this assessment, are
both accredited by NATA. The two laboratories also operate Quality Systems that are designed to
comply with ISO/IEC 17025.

The following table lists the allowable holding times, detailed in Schedule B(3) of The National
Environment Protection (Assessment of Site Contamination) Measure 1999 (NEPM) prepared by the
National Environment Protection Council (NEPC).
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ANALYTE HOLDING TIME
Metals * 6 months
Mercury 28 days
Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX) 14 days
Total Petroleum Hydrocarbons (TPH) 14 days
Polycyclic Aromatic Hydrocarbons (PAH) 14 days
Organochlorine Pesticides (OCP) 14 days
Polychlorinated Biphenyls (PCB) 14 days
Phenols 14 days
Cyanides 7 days

* Metals include arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), lead
(Pb), nickel (Ni) and zinc (Zn)

The actual holding times of the two laboratories used for this assessment are indicated with the laboratory
analytical report and certificate of analysis included in Appendix D of this report. All analyses were
conducted within the relevant holding times.

The test methods and Limits of Reporting (LOR) / Practical Quantitation Limits (PQL) adopted by SGS /
Envirolab are indicated with the laboratory analytical report and certificate of analysis in Appendix D.

The samples analysed for TPH (Ce—Cs) and BTEX were extracted by the purge and trap method
recommended by the NSW EPA.

All reported laboratory LOR / PQL were less than the assessment criteria adopted for each analyte or
analyte group.

SGS and Envirolab incorporate the QA / QC procedures in order to demonstrate:

. method proficiency within the laboratory
° conformance to the performance characteristics expected of the method
° confidence in the results produced

As part of the analytical run for the project, the laboratories included laboratory blanks, duplicate samples,
laboratory control samples, matrix spikes and surrogate spikes.

We have checked the QA/QC procedures and results adopted by the laboratories against the appropriate
guidelines. The quality control sample numbers adopted by SGS and Envirolab are considered to be
adequate for the analyses undertaken and generally conform to the recommendations provided in the
NEPM 1999 “Guideline on Laboratory Analysis of Potentially Contaminated Soils" and Australian and
ANZECC -1996 “Guidelines for the Laboratory Analysis of Contaminated Soils".

Overall, the quality control elements adopted by SGS and Envirolab indicate the analytical data to fall
within acceptable levels of accuracy and precision for the analysis of soils. The analytical data provided
is therefore considered to be reliable and useable for this assessment.
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11.0

ASSESSMENT CRITERIA

The guidelines used in this assessment were as follows:

The National Environment Protection (Assessment of Site Contamination) Measure (NEPM, 1999)
in the National Environment Protection Council (NEPC) publications provide risk-based Health
Investigation Levels (HILs) for selected organic and inorganic chemicals in Table 5-A of Schedule
B(1) — Guideline on the Investigation Levels for Soil and Groundwater. These levels are provided
for a variety of exposure settings.

The Guidelines for the NSW Site Auditor Scheme (NSW DEC, 2006) also provide Health-Based
Investigation Levels (HBILs) for a variety of exposure settings.

With respect to human health, analytical results are assessed against HBILs / HILs guidelines
appropriate for parks, recreational open space and playing fields development (NEHF ‘E’' / HILs ‘E’).

With respect to the protection of the environment, the available Provisional Phytotoxicity Based
Investigation Levels (PPBILs) published in the Guidelines for the NSW Site Auditor Scheme (NSW
EPA/DEC, 2006) and Ecological Investigation Levels (EILs) published in the NEPM for inorganics
are used.

The Guidelines for Assessing Service Station Sites (NSW EPA, 1994) provide guidance regarding
petroleum hydrocarbons and BTEX compounds.

The adopted assessment criteria are presented in the following table:

Contaminant Assessment Criteria (mg/kg) Source
NEHF ‘E’/ | PPBILs NSW
HiLs ‘E’ { ElLs EPA
Inorganics
Metals
Arsenic 200 20 - NEPM, 1999; NSW DEC, 2006
Cadmium 40 3 - NEPM, 1999; NSW DEC, 2006
Chromium (+3) 240,000 400 NEPM, 1999; NSW DEC, 2006
Chromium (+8) 200 1 NEPM, 1999; NSW DEC, 2006
Copper 2,000 100 - NEPM, 1999; NSW DEC, 2006
Lead 600 600 - NEPM, 1999; NSW DEC, 2006
Mercury (Methyl / Inorganic) 20/ 30 1 NEPM, 1999; NSW DEC, 2006
Nickel 600 60 NEPM, 1999; NSW DEC, 2006
Zinc 14,000 200 NEPM, 1999; NSW DEC, 2006
Organics
TPH/BTEX
Cg to Cg Fraction - - 65 NSW EPA, 1994
Cig to C4o Fraction - - 1,000 NSW EPA, 1994
Benzene - 1 NSW EPA, 1994
Toluene - 1.4 NSW EPA, 1994
Ethyl Benzene - Ehl NSW EPA, 1994
Total Xylenes 14 NSW EPA, 1994
PAH
Benzo(a)pyrene 2 NEPM, 1999; NSW DEC, 2006
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Contaminant Assessment Criteria (mg/kg) Source
Total PAH 40 - - NEPM, 1999; NSW DEC, 2006
ocP
Aldrin + Dieldrin 20 - - NEPM, 1999; NSW DEC, 2006
Chlordane 100 - - NEPM, 1999; NSW DEC, 2006
DDT+DDD+DDE 400 . - NEPM, 1999; NSW DEC, 2006
Heptachlor 20 - - NEPM, 1999; NSW DEC, 2006
PCB (Total) 20 - - NEPM, 1999; NSW DEC, 2006
Phenols (Total) 17000 - - NEPM, 1999; NSW DEC, 2006
Other
Cyanides (Free) 500 - - NEPM, 1999; NSW DEC, 2006
Cyanides (Complex) 1000 - - NEPM, 1999; NSW DEC, 2006

The subject site will be deemed contaminated or containing contamination “hot spots”, if any of the above
criteria are unfulfilled. Further investigation, remediation and/or management will be recommended if the
site is found to be contaminated or contain contamination “hot spots”.

12.0 FIELD & LABORATORY TEST RESULTS, ASSESSMENT & DISCUSSION
12.1 Field Results

Details of the sub-surface conditions encountered during field work for this assessment are presented in
Table 1 and Engineering Log in Appendix C of this report. As discussed in Section 6.0, the general soil
profiles revealed fill comprising sand/clayey sand and/or sandy clay, underlain by residual clay, then
clayey shale/siltstone.

Diesel staining was noted and weak to distinct petroleum product odour detected in some fill layers in
BH1 and MW 1. The PID readings in the recovered soil samples were ranging from Oppm to 240ppm.

No visual evidence of asbestos-cement pieces or other indicators of potential contamination, such as ash
materials or other foreign matter were noted in recovered soil samples.

Water (possibly seepage) was encountered at a depth of about 4.5m in MW1 below EGL.

12.2  Analytical Results

Reference may be made to Appendix E for the actual laboratory analytical report from SGS. The test
results are also presented in Tables F to H, together with the assessment criteria adopted. A discussion
of the test results is presented in the following sub-sections.

12.2.1 Metals (As, Cd, Cr, Cu, Pb, Hg, Ni & Zn)

The metals test results are presented in Table F. With the exception of highlighted concentrations of As,
Hg and Zn, the remaining concentrations of metals (As, Cd, Cr, Cu, Pb, Hg, Ni and/or Zn) for the
analysed samples were well below the relevant PPBILs / ElLs and NEHF ‘E’ / HILs ‘E’ adopted.
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The highlighted concentrations of Hg (2.9mg/kg and 2.4mg/kg), As (58mg/kg and 72mg/kg) and Zn
(230mg/kg) in soil samples Duplicate D2 (= MW1, 0.8-1.1m), BH1 (0.7-0.9m) and BH2 (0.5-0.8m)
exceeded the PPBILs / ElLs of 20mg/kg and 200mg/kg for As and Zn respectively, but were below the
relevant NEHF ‘E’ / HIL ‘E’ of 200mg/kg and 14000mg/kg. However, if the soil with elevated
concentrations of As and Zn remains underneath the existing concrete slab / hardstand, the PPBILs will
no longer be the appropriate threshold level.

The highlighted concentration of Hg (220mg/kg) in soil sample BH1 (0.7-0.9m) exceeded the PPBIL / EIL
of 1mg/kg and the relevant NEHF ‘E' / HILs ‘E’ of 20mg/kg and 30mg/kg for Methyl Hg and Inorganic Hg
respectively.

12.2.2 TPH and BTEX
The TPH and BTEX test results for are presented in Table G.

As indicated in Table G, with the exception of the highlighted concentrations of TPH, the remaining
concentrations of TPH were less than the relevant EPA Level adopted.

The concentrations of TPH (C6-C9) (250mg/kg and 220mg/kg) in soil samples MW1 (0.8-1.1m =
Duplicate D2) and BH1 (0.7-0.9m), as well as TPH (C10-C40) (20050mg/kg and 21350mg/kg) in soil
samples MW1 (0.8-1.1m = Duplicate D2), BH1 (0.1-0.2m), BH1 (0.7-0.9m) and BH2 (0.5-0.8m) exceeded
the relevant EPA Level.

As shown in Table G, the concentrations of BTEX were below the relevant EPA Level adopted.

12.2.3 Polycyclic Aromatic Hydrocarbons (PAH)
The PAH test results are presented in Table H as benzo(a)pyrene and Total PAH.

As shown in Table H, the concentrations of benzo(a)pyrene for the analysed soil samples were well
below the NEHF ‘E’ / HIL ‘E’ adopted.

With the exception of the highlighted concentrations of Total PAH, the remaining concentrations of Total
PAH were well below the NEHF ‘E’ / HIL ‘E’ adopted.

The concentrations of Total PAH (ranging from 74mg/kg to 175mg/kg) in soil samples MW1 (0.8-1.1m =
Duplicate D2) and BH1 (0.7-0.9m) exceeded the NEHF ‘E'/ HIL ‘E".

12.2.4 Organochlorine Pesticides (OCP)

The OCP test results are presented in Table H and as shown, the concentrations of OCP for the analysed
soil samples were well below the relevant NEHF ‘E’/ HILs ‘E’ adopted.

12.2.5 Polychlorinated Biphenyls (PCB)

The PCB test results are presented in Table H. As indicated on Table H, the concentrations of PCB were
well below the NEHF ‘E’ / HIL ‘E’ adopted.

12.2.6 Total Phenols

The Total Phenols test results are presented in Table H and as shown, the concentrations of Total
Phenols for the analysed soil samples were well below the NEHF ‘E’ / HIL ‘E” adopted.



GEOTECHNIQUE
PTYLTD

19

12593/1-AAR1
Golf Avenue, Mona Vale

12.2.7 Total Cyanides

The Total Cyanides test results are presented in Table H. As indicated on Table H, the concentrations of
Total Cyanides were well below the relevant NEHF ‘E’ / HILs ‘E’ adopted.

13.0 SITE CHARACTERISATION

As presented in the summary tables (Tables F to H) and discussed in Section 12.0, the majority of the
laboratory results satisfied the criteria for stating that the analytes selected are either not present (i.e.
concentrations less than LOR), or present in the sampled soils at concentrations that do not pose a risk of
hazard to human health or the environment, under the conditions for parks, recreational open space or
playing fields use.

However, this assessment identified soil contaminants of concern (As, Zn, Hg, TPH and Total PAH) in a
number of locations as indicated and tabulated on Drawing No 12593/1-AA2:

* Soil with elevated concentrations of Hg (220mg/kg), TPH (C6-C9) (220mg/kg and 360mg/kg),
TPH (C10-C40) (ranging from 1070mg/kg to 49150mg/kg) and Total PAH (ranging from 74mg/kg
to 175mg/kg) will pose a risk of harm to human health if the soil is to be exposed in the future.

Soil with elevated Hg concentration (220mg/kg) could also impact on the growth of certain plant
species if the soil is to be exposed in the future.

* Soil containing elevated concentrations of As (58mg/kg and 72mg/kg), Hg (2.4mg/kg and
2.9mg/kg) and Zn (5.4mg/kg) would potentially impact on the growth of certain plant species if the
soil is to be exposed in the future, however, would not present a risk of harm to human health
under the proposed development.

Off-site impacts of contaminated soil are generally governed by the transport media available and likely
receptor(s). The most common transport medium is water, whilst receptors include groundwater, surface
waterbodies, humans, flora & fauna.

Migration of soil contaminants to the deeper soils or groundwater regime would generally be via leaching
of contaminants from the surface soil or fill, facilitated by infiltration of surface water. Possible seepage
water was encountered at about 4.5m below EGL. As the site is currently completely covered with
concrete, the potential for water infiltration is considered low. Furthermore, the natural clayey soils
beneath the site are relatively impermeable and the groundwater levels are anticipated to be at least 6.0m
below the EGL, within the underlying bedrock. It is considered unlikely that the groundwater regime
beneath the site has been impacted by contaminants within the soils.

A number of ponds within the golf course are within close proximity to the site. The ponds capture
stormwater run-off from the site.

Any potential off-site impacts of contaminants on groundwater and waterbodies will be addressed upon
completion of the proposed additional works as detailed in Section 14.0.
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14.0 CONCLUSION AND RECOMMENDATIONS

Based on this PCA, a number of locations situated in the vicinity of unleaded underground fuel storage
tank (UFST), underground waste motor oil tank (UWMOT) and bowser, as shown and tabulated on the
attached Drawing No 12593/1-AA2 were identified to have Arsenic (As), Mercury (Hg), Zinc (Zn), Total
Petroleum Hydrocarbons (TPH) and Total Polycyclic Aromatic Hydrocarbons (PAH) concentrations of
concern. Soil contaminated with Hg, TPH and Total PAH at those locations will pose a risk of harm to
human health if the soil is to be exposed in the future. The concentrations of As, Hg and Zn might present
a potential hindrance to the growth of some plant species if the soil is to be exposed in the future.

It is our opinion that the site will be suitable for the proposed development, subject to implementation of
the following works:

1. Assessment of the soil in the area for the proposed above ground fuel storage tank (AFST) will
be required in order to ascertain the contamination status of the soil.

2. The unleaded UFST, the UWMOT and the bowser should be decommissioned, removed and
disposed of at a licensed facility by a licensed contractor.

Validation assessment will be required following the removal of the tanks and the bowser in order
to ensure the complete removal of the contaminated soil.

3. No contamination was identified in the analysed soil samples recovered from two (2) borehole
locations close to the diesel UFST. Additional soil sampling and testing will be required in order to
ascertain the contamination status of soil in the vicinity of the diesel UFST.

Alternatively, the diesel UFST could be decommissioned, removed and disposed of at a licensed
facility, together with the unleaded UFST, the UWMOT and the bowser by a licensed contractor.
Validation assessment will be required following the removal of the tank.

4. Detailed assessment to delineate the extent of contamination in the vicinity of the locations of
concern, as shown on Drawing No 12593/1-AA2 will be required.

5. Assessment of the possible seepage water within the installed monitoring well MW1 will be
required in order to determine the contamination status of the water.

6. Waste classification will be required for the contaminated soil that requires landfill disposal.

7. Preparation of a remedial action plan (RAP) will be required to provide guidance on a suitable
remediation and validation methodology.

8. Groundwater assessment might be required depending on the outcomes of the above mentioned
works.

It is our opinion that:

* The proposed additional work (Point 1) must be undertaken prior to installation of the proposed
AFST.

s The proposed additional works (Points 2 to 7) as mentioned above can be undertaken during /
after removal of the tanks and the concrete slab at and in the vicinity of locations/areas of
concern.

15.0 LIMITATIONS

Within the scope of works outlined in the fee proposal dated 14 November 2011, the services performed
by Geotechnique were conducted in a manner consistent with the level of quality and skill generally
exercised by members of the profession and consulting practice.
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This report has been prepared for the purpose stated within. Pittwater Council can rely upon this report
for development application assessment processes. Any reliance on this report by other parties shall be
at such parties' sole risk, as the report might not contain sufficient information for other purposes.

This report shall only be presented in full and may not be used to support any other objective than those
set out in the report, except where written approval is provided by Geotechnique.

The information in this report is considered accurate at the date of field sampling (16 November 2011), in
accordance with the current conditions of the site. Any variations to the site form or use beyond this date
might nullify the conclusions stated.

No contamination assessment can eliminate all risk; even a rigorous professional assessment might not
detect all contamination within a site.

Presented in Appendix F is a document entitled "Environmental Notes", which should be read in
conjunction with this report.

GEOTECHNIQUE PTY LTD




GEOTECHNIQUE
PTY LTD

LIST OF REFERENCES
Contaminated Land Management Act 1997
Contaminated Land Management Regulation 1998

Contaminated Sites: Guidelines for Assessing Service Station Sites — NSW Environment
Protection Authority 1994

Contaminated Sites: Guidelines for the NSW Site Auditor Scheme (2nd Edition) —
Department of Environment and Conservation NSW 2006

Geology of Sydney 1:100,000 Sheet (9130) - Geological Survey of New South Wales,
Department of Mineral Resources 1983

Guidelines for the Laboratory Analysis of Contaminated Soils - Australian and New Zealand
Environment and Conservation Council (ANZECC) 1996

Managing Land Contamination.: Planning Guidelines SEPP 55 — Remediation of Land -
Department of Urban Affairs and Planning / NSW Environment Protection Authority 1998

National Environment Protection (Assessment of Site Contamination) Measure — National
Environmental Protection Council 1999

Soil Landscape of Sydney 1:100,000 Sheet (9130) - Department of Land & Water
Conservation 2002

Protection of the Environment Operations Act — 1997



DRAWINGS

Drawing No 12593/1-AA1 Borehole and Monitoring Well Locations
Drawing No 12593/1-AAZ2 Locations of Contamination
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TABLE A
SCHEDULE OF LABORATORY TESTING
(Ref No: 12593/1-AA)
Analyte / Analyte Group|
| SAMPLING TOTAL TOTAL | BTEX
TYPE| DATE DUPLICATE | SPLIT METALS TPH & BTEX| PAH OCP | PCB PHENOLS | cyaniDES
Sample Depth (m)
MW 1 0.8-1.1 F | 16/11/2011 D2 v v v v v v v
BH1 0.1-0.2 F | 16/11/2011 v v v
BH1 0.7-0.9 F 16/11/2011 v v v
BH2 0.5-0.8 F | 16/11/2011 v v v
BH3 2.0-2.3 N | 16/11/2011 v v v
BH4 0.2-0.5 F 16/11/2011 S3 v v v v v v v
BH4 0.5-0.8 F ] 16/11/2011 v v
Rinsate R1 - 16/11/2011 v v v
Trip Spike TS1 - v
Notes METALS: arsenic, cadmium, chromium, copper, lead, mercury, nickel, zinc BTEX: Benzene, Toluene, Ethyl Benzene, Xylenes
TPH: Total Petroleum Hydrcarbons PAH: Polycyclic Aromatic Hydrocarbons
QOCP : Organochlorine Pesticides PCB : Polychlorinated Biphenyls

F, N: Fill, Natural Soil

TABLE B
RINSATE SAMPLE
(Ref No: 12593/1-AA)

RINSATE CLEAN
ANALYTE DISTILLED WATER
e L o b (mglt) S (mgl)
HEAVY METALS -
Arsenic <0.05 <0.05
Cadmium <0.005 <0.005
Chromium <0.005 <0.005
Copper <0.01 <0.01
Lead <0.02 <0.02
Mercury <0.0001 <0.0005
Nickel <0.010 0.011
Zinc <0.010 <0.010
TOTAL PETROLEUM HYDROCARBONS (TPH)
C6-C9 <0.040 <0.040
C10-C14 <0.10 <0.1
C15-C28 <0.20 <0.2
C29 - C40 <0.40 <0.6
BTEX
Benzene <0.0005 0.0006
Toluene <0.0005 0.0009
Ethyl Benzene <0.0005 <0.0005
Total Xylenes <0.0015 <0.0015
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) k
Benzo(a)Pyrene <0.0005 <0.0005
Total PAH <0.009 <0.009




TABLE C
TRIP SPIKE SAMPLE
(Ref No: 12593/1-AA)

TRIP
IANALYTE SPIKE
BTEX
Benzene 95%
Toluene 99%
Ethyl Benzene 97%
Total Xylenes 99%

Note : results are reported as percentage recovery of
known spike concentration

TABLE D

DUPLICATE SAMPLE
(Ref No: 12593/1-AA)

‘ }EOTECHN IQUE

MW1 DUPLICATE RELATIVE PERCENTAGE
IANALYTE 0.8-1.1m D2 DIFFERENCE

mg/kg mglkg %o
HEAVY METALS
Arsenic 15 14 7
Cadmium 0.4 0.5 22
Chromium 10 " 10
Copper 9.1 97 6
Lead 2 21 5
Mercury 1 2.9 97
Nickel 2.3 2.6 12
Zinc 4 46 11
TOTAL PETROLEUM HYDROCARBONS (TPH)
6 -C9 250 20 13
C10 -C14 5900 6200 5
C15-C28 14000 15000 17
C29 -C40 <150 <150 -
BTEX
Benzene 0.2 0.1 67
Toluene 0.7 0.6 15
Ethyl Benzene 1 0.9 11
Total Xylenes 6.2 5.7 8
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)
Benzo(a)Pyrene 0.1 <0.10
Total PAH 74 78 5
ORGANOQCHLORINE PESTICIDES (OCP)
Heptachlor <01 <01
Aldrin <01 <01 -
Dieldrin <0.05 <0.05
DDD <02 <0.2
DDE <0.2 <02
ooT <0.2 <02
Chlordane <0.2 <0.2 -
POLYCHLORINATED BIPHENYLS (PCB)
Total PCB <0.9 <0.9
PHENOLS & CYANIDES
Total Phenols 0.4 0.8 67
Total Cyanides 018 <0.10

PTY LTD



TABLE E
SPLIT SAMPLE

(Ref No: 12593/1-AA)

GEOTECHNIQUE
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L BH4 SPLIT SAMPLE | RELATIVE PERCENTAGE
NALYTE 0.2-0.5m 83 DIFFERENCE
mgl/kg mg/kg
(SGS) (ENVIROLAB) %

HEAVY METALS

Arsenic 10 12 18
Cadmium 0.93 <0.5 -
Chromium 33 31 6
Copper 19 30 45
Lead 18 14 25
Mercury 0.76 0.6 24
Nickel 25 29 15
Zinc {515 68 25
TOTAL PETROLEUM HYDROCARBONS (TPH)

C6 - C9 <20 <25 -
C10-C14 <20 <50 -
C15-C28 <50 <100 -
C29 -C400r *** C29-C36 for Envirolab*** <150 <100

BTEX

Benzene <0.1 <0.2 -
Toluene <0.1 <0.5 -
Ethyl Benzene <0.1 <1.0 -
Total Xylenes <0.3 <3.0 -
POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

Benzo(a)Pyrene <0.10 <0.05 -
Total PAH <1.8 <1.6 -
ORGANOCHLORINE PESTICIDES (OCP)

Heptachlor <0.1 <0.1 -
Aldrin <0.1 <0.1 -
Dieldrin <0.05 <0.2

DDD <0.2 <0.2

DDE <0.2 <0.2 -
DDT <0.2 <0.2 -
Chlordane <0.2 <0.2

POLYCHLORINATED BIPHENYLS (PCB)

Total PCB <09 <0.6 -
PHENOLS & CYANIDES

Total Phenols 0.2 <5.0 -
Total Cyanides 0.1 <0.5 -




GEOTECHNIQUE

PTY LTD
TABLE F
METALS TEST RESULTS
DISCRETE SAMPLES
(Ref No: 12593/1-AA)
Analyte METALS (mag/kg)
=
o > o
g 3 s « L
w = E o (o] ‘é ¢
@ = T S i wi o %
Sample Location Depth (m) < 6 O 8 £ = Z N
MWA1 0.81.1 15 04 10 9.1 22 1 23 a1
Duplicate D2 = MW1 (0.8-1.1m) 14 05 1 9.7 21 29 28 46
BH1 0.1-0.2 5 0.3 45 33 3 <0.05 1.4 7
BH1 0.7-0.9 58 12 14 14 50 220 52 200
BHZ 0.5-0.8 72 04 12 6.8 14 2.4 256 230
BH3 2023 <3 097 29 16 15 <0.05 31 50
BH4 0.2-0.5 10 0.93 33 19 18 0.76 25 53
Split sample S3 = BH4 (0.2-0.5m) 12 <05 A 30 14 0.6 2 68
Limits of Reporting (LOR) 3 03 03 05 1 0.05 0.5 0.5
IGUIDELINES FOR THE NSW
SITE AUDITOR SCHEME (2006)/ NEPM (1999)"
Health-Based Investigation Levels (NEHF €' )/ 200 40 24%/200° 2000 600 20/30° 600 14000
Health Investigation Leves (HILs 'E' I’)
P rovisional Phytotoxity-Based Investigation Levels /EILs ® 20 z] 400/1" 100 800 1 60 200
Noles a: National Envimnmental Protection Measure
b: Parks, recreational space and playing fields .
¢ 24% (240000mg/kg) for Chromium (+3) and 200mg/kg for Chromium (+6). Chromium (Cr) may exist n a
number of states. Cr (+6) is easily reduced to form the most stable Cr (+3) whenever exposed to the
atmosphere. Therefore the Health-Based Invesligation Level of 240000mg/kg for Cr (+3) 5 adopted for this
assessment.
d: 20mg/kg for Methyl Mercury and 30mg/kg for Inorganic Mercury.
e: Ecological Investigation Levels
f.  400mg/kg for Chromium (+3) and 1mg/k g for Chromium (+6).
TABLE G
TOTAL PETROLEUM HYDROCARBONS (TPH) AND BTEX TEST RESULTS
DISCRETE SAMPLES
(Ref No: 12593/1-AA)
Analyte TPH (mg/kg) BTEX (mgkg)
w (7]
= w
§ g
5 o
U w w w >
T 8 gl g|ls8 & I 3
[ O (]
SR e & 3 DA =
& - - o ~ w (@] - (@]
Q (&) (O] o (@] m — w -
Sample Location Depth (m)
MW 1 0.8-1.1 250 5900 14000 <150 20050 ( o2 07 1 6.2
Duplicate D2 = MW1 (0.8-1.1m) 220 6200 15000 <150 21350 0.1 0.6 09 57
BH1 0.1-02 <20 180 740 <150 1070 [ <01 <01 <01 04
BH1 0.7-09 360 14000 35000 <150 49150 | 05 0.1 12 7
BH2 0.5-0.8 30 1300 3300 <150| 4750 <01 <01 <01 <0.3
BH3 2.0-23 <20 42 190 <150 382 <0.1 <01 <0.1 <0.3
BH4 0.2-05 <20 <20 <50 <150 220 <0.1 <01 <0.1 <0.3
Split sample S3 = BH4 (0.2-0.5m) <25 <50 <100 <100 250 <02 <5 <1.0 <3.0
BH4 0.5-0.8 <20 38 150 <150 338 <01 <0.1 <01 <03
Limits of Reporting (LOR) 20 20 50 150 NA 0.1 0.1 0.1 0.3
EPA Levels ° 65 C10-C40 =1000 1 14 341 14
Notes a: C10-C40 = (C10-C14) + (C15-C28) + (C29-C40); concentrations less than LOR are assumed
equal to LOR

b: Contaminated Sites: "Guidelines for Assessing Service Station Sites”, 1994, EPA
NA: Not Applicable



GEOTECHNIQUE
PTY LTD

TABLE H
BENZO(a)PYRENE, POLYCYCLIC AROMATIC HYDROC ARBONS (PAH), ORGANOCHLORINE PESTICIDES (OCP),
POLYCHLORINATED BIPHENYLS (PCB), PHENOLS AND CYANIDES TEST RESULTS

DISCRETE SAMPLES
(Ref No: 12593/1-AA)

=
Analyte|  PAH (mg/kg) Organochborine Pesticides (mg/kg)
= S
o X
< >
= £ E
w o ; %)
& 2 [ 3 &
o g £ 12 z
E o 9 Iﬁ o] <
* < rd < O e >
ik o o) 7 =) o s (3}
(o] - < Z 5 =] =)
N < = % O < 2 <
Z b= &I i} 8 w = f o '5 5
& 2 T Z o o 8 8 & g = =
ISample Location Depth (m)
MW1 0.8-1.1 0.1 74 <01 <01 <005 <02 <02 <02 <0.2| <09 0.4 0.18
[Duplicate sample D2 = MW1(0.8-1.1) <010 78 <01 <01 <005 <02 <02 <02 <02| <09 0.8 <010
BH1 0.1-0.2 <010 25 - - - = - - - = - s
BH1 0.7-0.9 <010 175
BH2 0.5-0.8 <0.10 21 -
BH3 2023 <0.10 <18 - - - 2 - s 3 2 5 -
BH4 0.2-0.5 <010 <18 | <01 <01 <005 <02 <02 <02 <02| <9 0.2 0.11
IS plit sample S3 = BH4 (0.20.5) <005 <16 [ <01 <01 <02 <02 <02 <02 02| <06 | <50 <0.5
BH4 0508 <0.10 5.2 - - - - - - - -
Limits of Reporting (LOR) 0.1 NA 01 01 005 02 02 02 02| 09 0.1 0.1
IGUIDELINES FOR THE NSW J
ISITE AUDITOR SCHEME (2006)/ NEPM (1999) *
Health-Based Investigation Levels (NEHF 'E' )/ 2 40 208 20 S o) 400 100 20 | 17000 | 500 °/ 1000
Health Investigation Levels (HILs 'E'®)

National Environmental Protection Measure
Parks, recreational space and playing fields
Aldrin + Dieldrin

Total of DDD + DDE + DOT

Notes

Cyanide (free)
Cyanide (complex)
Not Applicable

%"maog_n;
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GOVERNMENT

{ T 024321 5000 F 0243254145
\‘:;E;R WorkCaver &5 s12nce Service 1310 50
DX 731 Sydney workcaover.nsw . gov.au

.@-’ W WorkCover NSW
a &6?# A 92-100 Donnison Street, Gosford, NSW 2250
S\ (/g T Lockad Bag 2906 Lisarow, NSW 2252

Qur Ref: D11/146673
Your Ref: Frances Kuipers

23 November 2011 LG EIVER
i

Attention: Frances Kuipers

Geotechnigue Pty Ltd L e

PO BOX 880

Penrith NSW 2751

Dear Ms Kuipers,

RE SITE: 1 Golf Ave Mona Vale NSW 2103

| refer to your site search request received by WorkCover NSW on 17 November
2011 requesting information on licences to keep dangerous goods for the above site.

Enclosed are copies of the documents that WorkCoverl NSW holds on Dangerous Goods
Licence 35/001115 relating to the storage of dangerous goods at the above-mentioned
premises, as listed on the Stored Chemical Information Database (SCID).

If you have any further queries please contact the Dangerous Goods Licensing Team on
(02) 4321 5500.

Yours Sincerely

\mf

Breht Jones 2
Senior’Licensing Officer
Dangerous Goods Notification Team

WOHRK bHOME

SAFE PV SAFE
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Licence No. 356/001115
** REMINDER NOTICE **
APPLICATION FOR RENEWAL
OF LICENCE TO KEEP DANGEROUS GOODS

ISSUED UNDER AND SUBJECT TO THE PROVISIONS OF THE DANGEROUS GOODS ACT, 1975 AND REGULATION THEREUNDER

DECLARATION: Please renew licence number 35/001115 to 2004/2005 . | confirm that all
the licence details Wown below are correct (amend if necessary) KoSel Repoerx.

it V) s e A\
gnature} (Please print name) {Date signed)
for: MONA VALE GOLF CLUB LTD

THIS SIGNED DECLARATION SHOULD BF RETURNED TO:
WorkCover New South Wales

Dangerous Goods Licensing Section . Enquiries: ph (02) 4321 5500
Locked Bag 2906 fax (02) 9287 5500
LISAROW NSW 2252 L
>~ o/
Details of licence on 4 June 2004 }:3 o
Licence Number 35/001115 Expiry Date 30/04/2004 No. of Depots 6 3§

Licensee MONA VALE GOLF CLUB LTD ACN 000 024 224

Postal Address: GOLF AVE MONA VALE NSW 2103
Licensee Contact smneame%‘ Ph4994 266 Faxq997 5791 G embe W v |

Premises Licensed to Keep Dangerous Goods
MONA VALE GOLF CLUB LTD
GOLF AVE MONA VALE 2103

Nature of Site CREATIVE ARTS
Major Supplier of Dangerous Goods UNKNOWN OR OTHER
Emergency Contact for this Site SHIREEY ROBINSON- Ph_994266 G444 w1 (otO

Site staffing 8 HRS 7 DAYS QRALME Ve
Details of -Depots )

Depot No. Depot Type Goods Stored in Depot Qty

3056 :
1 UNDERGROUND TANK Class 3 \ 2000 L
UN 1203 PETROL ) 2000 L
2 UNDERGROUND TANK Class 3 1000 L
'SgkL UN 00C2 COMBUSTIBLE LIQUID 2 1000 L
LINDER ST ' Class 2.1 Sl RLPUXKT 3800 L
M}q/ UN OXYGEN, REFRIGERATED LIQUID 3800 L
Y, WW Class2.1 ) 3200 L
N N 100TACETYLENE, DISSOLVED ( 3200 L
5%7>"  UNDERGROUND TANK . _ Class C1 5000 L
UN 0p@DIESEL 12067~ C0° B 5000 L
6 ROOFED STORE Class 6.1 ) 700 L
YRN2849 TOXIC LIQUID, ORGANIC, N.O.S., N GO

&/jmg (o 50

FORM DG10




PARTC DANGEROUS GOODS STORAGE

N
Mona Vale Golf Club
“DEPOT NO Type of Depot Depot Class l Maximum Storage Capacity
% 1 Underground Tank 8 ‘ 2000Litres
T Proper Shipping Name | Class | PG } Product or Common Typical Quantity
Number e 1 (L Name
1203 Unleaded Petrol 3 [ u ] Unleaded petrol 200G
\Bempl Storage SCID reference only . e
o Depot No ~ Type of Depot _DepotClass |  Maxjpr(im Storage Capacity
% 2 Underground Tank C2 > &~ 2000 Litres W B
UN I Proper Shipping Name | Class PG Product or Common Typical Quantity Unit. Eg.
Number | i (LI Name L kgm*
N ; Lubricating Ol &) Waste Lubricating Oil 1000 L
a\
Depot No 3 Removed from Site d{,‘?}@zj
Depot No 4 Removed from Site d‘UO"(/Lf!
}xempt Storage SCID reference only G B
_ {DepotNo _Type of Depot Depot Class Maximum Storage Capacity
)y 5 Underground tank c1 5000 Litres
A
UN Proper Shipping Name | Class | PG ~ Product or Common Typical Quantity Unit. Eg.
Number i (LI Name i L,kgm?
1202804 Diesel Fuel Cl Diesel Fuel 5000 I
Soxempt Storage SCID reference only - Quantity Reduced from last DG Licence application.
¥ DepotNo ~ TypeofDepot Depot Class 2 Maximum Storage Capacity
6 Roofed Store 6.1 s V0(L
UN Proper Shipping Name | Class | PG Product or Common | Typical Quantity Unit. Eg.
~ Number | R (L1L 1) : Name : ; L.kgm*
3018 Organophosphorus 6.1 II Chlorpynifoces S00EC ' 40 L
Pesticide Liquid Toxic i
£ ‘. 3018 Organophosphorus 6.1 I | Supracide 1 L
\,?(g, Pesticide Liquid Toxic | |
Exempt Storage SCID reference only @Mﬂj‘v\ﬂﬁ' (M ¥ A4 {P'&V\i W
Depot No _ Type of Depot ' “Depot Class i %ax:mum Storage Capacity
7 Cylinder Store i 100m?
UN Proper Shipping Name | Class | PG | Product or Common Typlcal Quantity Unit. Eg. |
Number ' : (LI Name - e il Lkg.m?
1956 Compressed Gas NOS 22 Cellarmix 4(Jm3 m’
1013 Carbon Dioxide Y | Carbon Dioxide 40m’ m’
\
Dep ot No Type of Depot. .I/] /{ DepotClass | Maximum Storage Capacity P ] U
150 Litre Approve Flammable quﬁ( ds 3 } 150 Litres 9\9 Q,f =
Cabinet
Ny
e L T —
I Proper Shipping Name ' Class i PG Product or Common Typical Quantity - Unit. Eg.
mgqr ; S R LR Name Lkgm®
1203 ) Pctrol T T Unleaded Petrol 2 Stroke | ) E
1223 i Kerosene 3 1 Kerosene | 5 L
! 1993 | Flammable Liquid NOS | 3 il Miti-fol-ec ﬁl 10 L

.
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United Resource Management Group

Telephone: 02 8424 2200 Fax: 02 8424 2244
Level 7, 15 Help St, Chatswood NSW 2067
PO Box 177, Chatswood NSW Australia 2057
Www.urmgroup.com.au

Quality
1SO 9001
£ saiGLoBAL
TAX INVOICE
INVOICE NUMBER : PC 239
DATE: 30/11/2012
Attention : Jeff Lofts
Waste Service Manager
Pittwater Council
5 Vuko Place
WARRIEWOOD 2102
Council Reference : Waste & Recycling Contract.
Service Period : October 2012
Additional Vegetation Service
2 crews over the 3 collection days (Monday 15 Oct, Tuesday 16 Oct and Wednesday 17 Oct).
At $370 per crew per hour, 2 crews x $370.00 x 7.6 hours x 3 days $16,872.00
Total $16,872.00
GST PAYABLE $1,687.20
Total Due & Payable Including GST $18,559.20
PLEASE MAKE CHEQUE PAYABLE TO UNITED RESOURCE MANAGEMENT PTY LTD
ABN No. 54 209 910 536
Payments by EFT to: ANZ Banking Group

BSB: 012 298
Account: 8371 62394
Name: United Resource Management Pty Ltd
All enquiries in respect to this account should be directed to :
Anthony Johnston
United Resource Management Pty Limited
Ph : (02) 8424 2200

QU 2 bt e v prathy

United Resource Management Pty Ltd United Resource Management Commercial Pty Ltd
ACN: 074 037 924 ABN: 54 209 910 536 ACN: 066 120 090 ABN: 21 066 120 090




APPLICATION FOR RENEWAL A

OF LICENCE TO KEEP DANGEROUS GOODS VVORKCOVER

ISSUED UNDER AND SUBJECT TO THE PROVISIONS OF THE DANGEROUS GOODS ACT, 1975 AND REGULATION THEREUNDER

DECLARATION: Please renew licence number 35/001115 to 30/04/2000 . | confirm
that all the licence details shown below are correct {amend if necessary). ;
% ') -

fS‘fgha/ture) {Please print name) (Date srgned}
for: MONA VALE GOLF CLUB LTD

THIS SIGNED DECLARATION SHOULD BE RETURNED TO:
WorkCover New South Wales Enquiries: ph (02) 9370 5187
Dangerous Goods Licensing Section i fax (02) 9370 6105
GPO BOX 5364 =
SYDNEY 2001

Details of licence on 13 March 1999 s Yol
§ A\
Licence Number 35/001115 Expiry Date 1/05/1999 PN
» A}
Licensee  MONA VALE GOLF CLUB LTD ACN 000 024 224 £ “ \
‘;,Ig
Postal Address: GOLF AVE MONA VALE NSW 2103 /,-/’f
Licensee Contact SHIRLEY ROBINSON Ph. 994 266 Fax. 997 5791
Premises Licensed to Keep Dangerous Goods e
MONA VALE GOLF CLUB LTD Qg:,"“;;;-
GOLF AVE MONA VALE 2103 Te-lefafyy =0
Nature of Site CREATIVE ARTS 50 o /
Major Supplier of Dangerous Goods UNKNOWN OR OTHER 239
Emergency Countact for this Site SHIRLEY ROBINSON Ph. 994 266  § SO ENT}F[C SERQ’;
"'L'“!uq.’r ¥ C
Site staffing 8 HRS 7 DAYS ‘“‘%«gs
Details of Depots =
Depot No. Depot Type Goods Stored in Depot Qty
1 UNDERGROUND TANK Class 3 2000 L
UN 1203 PETROL 2000 L
2 gdy  UNDERGROUND TANK Class 3~ o 1000 L
SOCZUN-1203 PETROIWNT 72 Oz o 4 B SR 1000 L
3 CYLINDER STORE Class 2.1 : e 3800 L
UN 1073 OXYGEN, REFRIGERATED-LIQUID ‘ i 8800 L
4 CYLINDER STORE Class 2.1 | 25 g . 8200 L
UN 1001 ACETYLENE, DISSOLVED _ R 3200 L
5 UNDERGROUND TANK Class C1 5000 L
UN 00C1 DIESEL ' \ {5000 L
6 ROOFED STORE Class 6.1 o 700 L
: UN 2810 TOXIC LIQUID, ORGANIC, N.O.S., 500 L
o VO ABOVE-GROUNDFANI——— ——Class-£1— 560t
LG s UN-BOEHBHESEL _ ¢ ComunissionaD , BOOt:

hitp flasmw v

; Form DG10

IOTKCOVE: NSW gOv Oy O 13087 MARKET ST SYDNEY




h@g THE NEW SOUTH WALES GOVERNMENT

(1. Puttiag people (lrst by managing better PART A

g Vd
o . b
bl e S P e L/

SC:*—N: 0 S
B”WﬂCH

T 1IN 1993 ,’ A 4

/-SLLC“ ‘ SC‘ C—é’/l C_—{_ i ngerbusGoods Act 1975)

Exp :
-4 = -
1. Name of applicant ACN
'f'.‘r/;'!f"r-./ 7 \//-//_ 2000 ,;;f. Ay (—).J{ w23 Loorg SE L Coop .”26{ ziz_il_
2. Site to be licensed
No Street
- - = s
_~Cf¢,;,_ e /7\//{:—/\-’{1/\; N
Suburb/Town ‘ __ Posteode
ey VGRE oL/ O, ‘
3. Previous licence number (if known) .j:j"/c:’@ e i B i 3 e
4. Nature of site Ke G5 TE ﬁC ;: & Goi # C’A e 3
5. Emergency contact on site: 5 "' : 54 E'r
Phane  GY¥ 266 Name 13 |
(0%) —gr—raen | PON ——staks . S nd /3 Am fm
6. Site staffing: Hours per day. oy Days per weak 7
5 s N 2 : : . R i £ o - = .
7. Major supplier of dangerous goods | J v B F=Trotsm ) J
8. If new site or significant modification
Plan stamped by: Accredlted consultant s name: _ Date stamped
9. Number of dangerous goods depots at site ' 4 __]
10.Trading name or occupier's name :
[Vie~ 3 /L £ COLE :l e {3 A2 s TE L _l
11.Postal address of applicant S Suburb/Town Postcode
[ J_fl = = - IR e l ~ o \/3, & v 5 |
12.Contact for licence enquiries:
Phone ~ Fax Name :
’“4 ; &G & o 7 / l ) & o ,"7}3,{ ‘=,_'_“‘_‘ oS Heik _':,/ i (C( fm ///.u SO !
e St B G i - Aeged] / 3 el
I certify that the details contamed in this appfrcatron (or the accompanying computer disk) are true and. correct
1 st e Y 5_‘._,4” e
13.Signature of apphcant } J,f’ A e A ; Date [__

Form DG1

Apphc ti ?n for new licence, amendment or transfe 86 ?ﬁ |

premme i

pm——
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*a licence (or amendment of the licence)

Applicatior is hereby made for— for the keeping of dangerous goods in or on the premises

*the transfer of the licence
described below. FEE: $10.00 per Depot for new licence.
(*delete whichever is not required) $10.00 for amendment or transfer.

_Nay(x;‘zeoivif)phcant in fuii g\/l{"V\CF\ \/@’ ]ﬁ éo J—(Z C | (_j‘(‘) L \' 2] \(% QO/{ 5

Trading name or oceupicr’s
name (if any)

Postal address

. Postcode
Address of the premises including @01 .V A\(“ M_O_V] A \/Qk)"ﬁ. 2 Ia/ﬁ
street number (if any) Postcode
Nature of premises (see over) éﬁ‘) [’P C i (L "3 ) . Jus3 /1182 34 .
Telephone number of applicant STD Code OO Number =
4942667
Particulars of type of depots and maximum quantities of dangerous goods to be kept at any one time.
{
| Dangerous goods
Depot Type of depot Storage C&C
Zuimber . (Lo Capacity Product being stored D ﬁomce L35 c?_nly
P2 g o
; Um,«) v nund K | 2000  |Class ). eI 3 |
: yS S | leon vl e 2 e leis
3
4 |
: |
6 !
'] f
. N
9 f
10 -
11
12
2 Yes If yes, no plans required.
£ ?
Hasisiteplanibesn appEotEe: -~ Ne— If no, please attach site plan.
) ] ) Yes If yes, state name of previous occupier.
Have premises previously been licensed? e [ l l

Name of company supplying flammable liquid (if any) = 7

ey

oo Date /E’// i

N\ 3

Signature of applicant; .,

=

For external explosives magazine(s), please fill in side 2.

FO[?]FFICE $E ON Y- / j WPICA?? OF INSPFCTION
; £ I/ , ] b 7’ ) . |
I, LA “//(, oy /(- (4 EAL A 4 37-\,/(36:&15 an Inspector under the Dangerous Goods Act, 1975,

do hereby certify that the premises described @bove do comply with the requirements of the Dangerous Goods Act, 1975, and the
Dangerous Goods Regulation with

gard tostheir sityation and comstruction for the keeping of dangerous goods of the nature and in
the quantity specified. N f 17 ) = ®)
A y i )/ " S &) r:’ - . Sl
Signature of Inspector L tmidakivngonnion e P 30 ¥ Date ('\‘W{/"‘
o g e 2 7 ) /‘ o
Licence No. 2 { // 5 7
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Mineral Spir

] 5 Kecosene, mineral turpentine and white spirit (for cleaning), and compositions containing same.
t—includes perrol, berzine, benzolene, benzol and napktha, and compositions containing same.

Deangsrous Goods—

Class |.—Acetone, amyl acetate. butyl acetate, carbon bisulphide T any combinaticn of substances of an inflammable characcer suitable for
use as an industiizl solvent and having a true flashing point of less than 73 degrees Fahrenheit,

Class 2—Nitro-c (also known as ““ pyroxylin ' and ' coliodion cotton ") moistened with an alcohol, butyl alcohol (also known as
“Thuranol '), ylated spirits, vegerable turpentine ; and any liquid or sohid containing methylated spirits, having a trua flashing
point of fas then (50 degreas Fakrenheit,

Class 3—Mitro-caliulese product

Clgss 4.-—Compr or dissolved acetylene contained in a porous substance.

DIRECTIONS.
| Applicitions nust be ferwaded to the Chief Inspector of !nflammable Liquid, Explosives Department, No. 4 Alberc Street, off Pl ;
Szreet, Circular Guay, Sydrey {Box <8 G.P.Q.), and must be accompanied by the prescribed fee, as set out hereunder:—
Registration of Premises (Fee, 19s. p-a.).—For quantities not exceeding 300 gallons of mineral oil and 100 gallons of mineral spir:s, if
kept togather | or 800 galions of mineral oil and 100 gallons of mneral spirit, if kept in separate depots ; or 500 gallons of mineral spirit,
il kept in an underground wank depot ; or 800 gallons of minera! oil and 500 gallons of mineral spirit, if mineral spirit is kept in an under-
ground tank degot.
I addition to, or in lieu of the above, similar quantities of Dangerous.Goods of Classes | and 2 may be kepc under the like conditions : reading
Dangerous Goods of Class | for the wards Mineral Spiric and Dangerous Goods of Class 2 for the words Mineral Qil.
Store License, Div, A (Fee, £1. p-a.).—For quantities in excess of those stated above, but noc exceeding 4,000 gallons mineral oil and/or
mineral spirit, and/or Dangerous Goods of Classes | and 2. ~
Store License, Div. B (Fee, £2. p.a.).—For quantities exceeding 4,000 gallons of mineral oil and/or mineral spirit, and/or dangerous goods
of Classes | and 2, and for dangerous goods of Class 3. ‘
For the keeping of Dangerous Goods of Classes 3 and/or 4.
2. The certificate of inspection at foot hereofl must be signed by an Inspector under the Inflammable Liquid Act, 1915-1946,or Police Officer,
or other officer duly authoiised in that behalf, and where the premises are situated outside the Metropolican Area of Sydaey, it is requested
that such certificate be obtained prior to forwarding application. -

jt pkomes 'e’; g il W2
I Name in fuli of occupier ... ... .. .. .. . |_ Ornas l/”!" "%/‘EM U_é—__, i

2. Occupation, .. 7 i A e

3. Locality of the premises in which the depot or depo!’akmisntuaced... Ir No. or Name _ : JQ,(P% W R
& 1 ‘v §8 Scraec TR e = LD L
o s A Movaw  Vale :

p—— Town___

-

"

o '
4. Nature of premises (Dwelling, Garagé, Store, etc.) ... TRl | e /i

8. Will minerai spirsc be kept in aprescribed uﬂnderground tagie depot ? |

— e e ol

6. Particuiars of construction of depots and” maximum quantities of inflammable liquid and /or Dangerous Goods to be kept at any one time,

' Construction of Depots I Inflammable Liquid. Dangerous Goods.
e e —— —-—L—ﬁ——-r"—— ——— — —~ - ——
No. | | | Minperal tMineral | Class Class | Class * Class
{ Walls. [ Roof. Floor. {  Spirit. Qil. I3 24 | 3 i 4.
l f E- Gallons. ‘ Gallons. Gallons. | Gallons. f Ib. cub. ft.
Jﬁ'f“ e A T 1 S e e
2 F_ S i - . ’
| 1 ’
3 i‘ -~ 3 ———
A e
S e e - 5
|
6 '_ SRENES .
7 ks S
8 | _ S
9 |
et el e o e

Address

" CERTIFICATE OF INSPECTION

’ o -
U CE Sep—— - , :
oon : Pl Ll e iiee..D€iNg an Inspector under the Inflammable

-
K~ ff e
Date of Application '75 ! / _ 19 &2 “"'(__’ Postal
-r}b (

tid Act, 1915-46, do hereby certify that the premises or store herein referred to and decribed is suitable with regard
# situation apd construction for the safe keeping of inflammable liquid and/or dangerous goods in quantity and nature

fled. .7 o &
P At gy

il A e Signature of Inspéctorf.‘._ e —‘“*-“".‘-:ﬂ’_'%“k’_

> - 4 - - - e

L = S0 - - ’ [PLEASE TURN OVER
F -
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Ma. S
Ground plans of pramises showing position of depor or o 5 [ Skt apots showing provision made for ventiiation,
and adjacent buiidings, also distances separating Gepois ang ! ensions {{zngth, width, and depth} of the

or lower rﬁ an, designed to prevent outflow

i
buiidings.
This sketch is not ('c:\iuired for underground tanks.
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TABLES SHOWING DISTANCES WHICH UNDER LICENSE MUST SEPARATE PROTECTED WORKS FROM DEPOTS.

Tabte |.—Where Mineral Spirit andfor Dangerous Goods of Class | (with or without Mineral Oal and/or Dangerous Good: of
Class 2) are kept or to be kept i~

In &n abeveground Tank Oepot or other i In an aboveground ralﬂ\ Depot or ather '

in an underground Tank Degot, in 1 Depot. segarated from prelacted works | Dapot nat ssparal d from protected
quantiiy excesding 580 galions, but | iy n screen wall, v quantity excesdlog | works by & screed wan in guaniity Distance not iess than—
not exceeding-— i (00 gallons, But not excesting— | exceeding 100 s'.mms. but not
| | exnoeding-— —! . =
Gallons. ‘ Gallons. Gallons. Feet.
000 | 1,0 250 10
2,400 1,200 14
2.800 1,400 | 12
3.200 (660 (3
3,600 1,800 4
4,000 2,000 | (5
S 7.200 8,600 LB
10.400 5,200 17
13,600 ! 6,800 8
16,800 8,400 9
20,000 10,000 20
2.000 ) 11,000 21
24,090 12,000 22 &
26,000 13,000 23
24,000 14,080 24
30,000 15.600 25
32,000 1G.000 | 26
; 40,990 20,000 | 30
80.000 40,000 40
100,040 and over. 80,000 50
160,000 76
320, 1000 and aver, 100
. ¥ 1t5
130
™ | 150
- |

Table 11.—Where Mineral Ol andfor Dangerous Goods of Class 2 only 2re kept or to be kept i—
St 8130

!- In an abovegrotnd Tank Depat or othar | v Tank Dapot or other

320,008 and over.

In an underground Tang Depol, in | Depot ssparated frem gprofocted w ks it seoarated from protscled
quantity exceeding 800 galtons. but | by a screen wall, in uuantity exce g | works by a screen waJl in m.ahmv L Distance not less than-—
not exceeding— 830 pallons, bul nct exceeding-- i excseding  BOO  gallens, but not
1 excaeding— ‘
Galfons. l Gallons. ‘ ‘ Feet,
4,600 | 2,008 \ (g
8,000 | 4.008 t 15
14,400 | 7.200 6
. 20,300 [ 16,450 . i?
40,020 \ 20,690 { = 20
80,000 | 40,068 30
169,080 80,000 | 40
32,000 and aver. 169,000 { ;2
i (it

ani over 100

e e SN P T ————— e
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UEH | Lontaminated land - record of EFA notices Page 1 of' 1

a4

M gffi_ce of :
nvironmen

!:!,;s,i!\! & Heritage

You are here: Home > Contaminated land > Record of notices

Contaminated land - record of notices

Record under section 58 of the Contaminated Land Management Act 1997

This record is maintained by OEH in accordance with Part 5 of the Contaminated Land
Management Act 1997 (CLM Act).

The record does provide The record does not provide

v a record of written notices % a record of all contaminated
issued by OEH under the land in NSW. See frequently
CLM Act, including asked guestions
preliminary investigation X a list of notifications of
orders, contamination that OEH

v~ the names of the sites, receives.
owners or occupiers at the % the names of the sites,

time of OEH action in

: ’ owners or occupiers if it
relation to the site

changes after OEH action

¥/ copies of site audit in relation to the site.
statements (SAS) provided
to OEH under section 52 of
the CLM Act and relating to % ) )
significantly contaminated some personal information.
land.

X full copies of agreed
management

... more about the CLM record of notices

From 1 July 2009 there were changes to the terminology of certain OEH actions
under the CLM Act. See the list of these changes.

The record includes notices issued under sections 35 and 36 of the Environmentally Hazardous
Chemicals Act 1985. These sections have been repealed. These notices are treated by the CLM
Act as management orders.

Before using the record of notices see the Disclaimer and terms of use.

As at Monday, 5 December 2011 there are 919 notices in the record relating to 327 sites.

Show me the entire record or Search the record

5 December 2011
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ErA Agreement 10 Voluntary Kemedaiauon rroposal INO. 20U40 rage 1011

Notice No: 26046
Area No: 3169
Date: - 3 September 2003
Party: Caltex Australia Petroleum Pty Limited
Site: 79 Barrenjoey Road, Mona Vale, NSW, comprising Lot A of

Deposited Plan 405025;

2 Polo Avenue (75 Barrenjoey Road), Mona Vale, NSW,
comprising Lot 2 of Deposited Plan 236552;

6 Polo Avenue, Mona Vale, NSW, comprising Lot 23 of Deposited
Plan 5497, and

45 Bassett Street, Mona Vale, NSW, comprising Strata Plan
31269.

Download Voluntary Agreement (Format = PDF, Size = 587 kB)
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COPY

Qur Reference | Agreement No. 2604683180
File No, HO1823

ENVIRONMENT PROTECTION AUTHORITY {EPA)

VOLUNTARY REMEDIATION PROPOSAL:
EPA AGREEMENT

SECTION 26 CONTAMINATED LAND MANAGEMENT ACT 1997

To: Caltex Australia Petroleum Pty Ltd (ACN 000 032 128)
Lavel 12 _
19-29 Martin Place
SYDNEY NSW 2000

(referred 10 in this agreement as “the proponent’).

Date: 3 September 2003
Land: The I:gmd to wh;ch this volunta(y proposal re.!ataé 1o is described as:

» 79 Barenjoay Road, Mona Vale, NSW, comprising Lot A of Deposited Plan 405025,
referred to in this prc;po'sal as *the site”, and |

« 2 Polo Avenue {75 Barrenjoey Road), Mona Vale, NSW, comprising Lot 2 of Deposited

Plan 236552,
e 6 Polo Avenue, Mona Vale, NSW, comprising Lot 23 of Deposited Plan 5497,
» 45 Bassett Street, Mona Vale, NSW, comprising Strata Plan 31 269

referred fo this in this agreement as the “neighbouring sites”.

The site and the neighbouring sites are colleclively referrad to in this agreement as “the land” and
are indicated by ouifine on the attachad site location drawing that is marked as Attachment 1.

Contamination:

The groundwater and the soil at the fand is contaminated with the following substances in such a
way as to present a significant rigk of harm:

Petroteum hydrocarbons ("TPH") and monoaromatic hydrocarbons including ‘benzene,
toluena, ethyl benzene and xylenes (“BTEX"), these substances being referred to in this

agreement as “the contaminants®. :

Emdronmant Protection Authorily
PO Box AZS0 Sydnoy South NSW 1232 Australia Tolephtne §1 2 95395 G0DD Facsimile &1 2 9985 5933 . WSS NEW.goY.EU
£0.61 Goulewn Steel Sydnoy NSV 2000
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.! Background:

. In 1996 approximately 34,000 litres of unleaded petrol were released from an underground storage
i tank at the site. Since 1996 the proponent has taken steps to reduce the contaminants at the site.

in July 1999 the Environment Proiection Authority (“the EPA”) was made aware of the
contaminants at the site and in October 1999 it determined that the contaminants at the site posed
a significant risk of harm. On 27 September 2000 the EPA agreed to a voluniary investigation
proposal submitted to it by the proponent. That proposal aimed at investigating the off-site lmpacts

of the contaminanis.

The voluniary investigation found thata plume of dissolved contaminanis in the groundwater below
the site extended to the south-west and included the neighbouring sites. The plume is
predominantly characterised by the presence of benzene.

A further proposal to remediate the land has been furnished to the EPA by the proponent, in
accordance with the provisions of the Contaminated Land Management Act 1997 (“the Act”).

This proposal comprises the following reports.

e Remedial Aclion Plan — Off-site Activities, Caltex Service Station — 79 Barrenjoey Road, Mona
Vale NSW, prepared by PPK dated September 2002 {Attachment 2);

. e Biosparging Trial — On-site Remediation Program, Activities, Caltex Service Station — 79
" . Barrenjoey Road, Mona Vale NSW, prepared by PPK dated September 2002 (Attachment 2);

s Letter to Caltex Australia Petroleum Pty Lid from Chris Jewell, EPA accredited site auditor
dated 15 QOctober 2002 providing a review of the above two documents (Attachment 3);

s Letter from Caltex Australia Petroleum Pty Lid to EPA dated 17 October 2002 providing a copy
; of the above three documents and a timetable for the remediation (Attachment 4). The
} timetable for the remediation will be modified as per this agreement;

» Letter from Caltex Australia Petroleum Pty Lid to EPA dated 21 July 2003 advising that Caltex
} is prepared to enter into a Voluntary Remediation Agreement with the EPA in accordance with
j proposed Agreement No. 26046#3163;

‘ Objectives:
The objectives of the proposal are o achieve the following:

01 Removal of ail free-phase hydrocarbon contamination at the land together with a reduction of
| the concentration of dissolved-phase contaminanis in the groundwater at the land through
3 enhanced naturat attenuation.
02 The completion of a program of monitoring at the land and an assessment of the monitoring
results to determine the effectiveness of the remediation in reducing the contaminant
' concentrations at the land.
03 if the remediation-is effective, use of the monitoring data obtained during the remediation to
calculate acceptable and achievable long-term remediation goals for the dissolved-phase
* contamination together with a timeframe to achieve other Iong-term remediation goals for
residual contamination at the land.

04 Remediation of the land through enhanced natural attenuation until the long term remediation
goals are met.

Page 2 of 5
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Principal Features of the Proposal:

The principal features of the proposal include the following (within the timeframes as specified):

P1 Installation of a horizontal biosparging system at the site.

P2 QOperation and, if necessary, adjustment of the biosparging system so that sufficient
oxygenation of the groundwater will occur without excess volatilisation of the contaminants
occurring. ,

P3  Quarterly monitoring of groundwater at 14 locations at the site and a further 18 locations at
the neighbouring sites (including the surface water drain location 81 as marked on the map -
marked as Attachment 1) and various other properties that are in the vicinity of the f
contamination plume that were included in the voluntary investigation agreement dated 27
September 2000, to determine the effectiveness of the remediation. o

P4 Quarterly monitoring of soil vapour at 6 locations at the neighbouring sites and various other
" neighbouring properiies. ' ‘

5 The monitoring referred to above is to take place at quarterly intervals for one year from the —
date of this agreement, after which the monitoring results will be assessed and submitted to
the EPA. Depending on the results obtained from the monitoring, the proponent may
recommend that the frequency of the monitoring be adjusted to six-monthly for a further year, .
however no reduction in the frequency of monitoring is permitted other than with the written [
approval of the EPA.

P& After the completion of two years of monitoring, all the available data will be assessed and a
quantitative trend analysis will be undertaken by the proponent to determine the
effectiveness of the remediation and recommend whether the remediation using the bio- =
sparging system should continue. If the recommendation is that remediation continue, the
proponent will caiculate long term remediation goals for the ongoing remediation for the :
written approval of the EPA. —

P7 If, in the opinion of the auditor and with the written concurrence of the EPA, the remediation .
is considered to be effective the operation of the biosparging system will continue until ;
contamination fevels have been reduced fo the remediation goals agreed to by the EPA in -
writing or until the EPA agrees that the system is no longer required to be used. The EPA
may issue a notice under section 28 of the Act for maintenance of the remediation system
following the completion of this agreement. .

P8 I, in the opinion of the EPA, the biosparging system is found to be ineffective in reducing
contaminant levels, this agreement will be completed and other remedial methods set out in
the proposal will need to be employed and a separate voluntary proposal should be
submitied within 12 weeks of the last moniforing event. :

PO All works and sampling undertaken and reports prepared, must be consistent with Guidelines _
made or approved by the EPA under section 105 of the CLM Act (Attachment 6). _ L

Reporting

R1 The proponent must prepare and provide to the Contaminated Sites Section of the EPA the
following separate reports:
R1.1 A written report on the instaliation and commissioning of the biosparging system within
12 weeks of the commissioning. '

R1.2 A copy of the results of monitoring undertaken and a concise written report on the
results of the monitoring for each monitoring period as specified above, within 6 weeks

of the end of each monitoring period.»

R1.3 A written report which reviews the two years of monitoring results, discusses whether
ihe remediation has been effective, and if it is considered 1o be effective, provides long

POGSOfS 1




term remediation goals within 6 weeks after the completion of the last monitoring event
in that 2 year period.

R2 The proponent must engage a site auditor, accredited under the CLM Act, to review all the
above reports, together with any relevant material from previous environmental reporis which
have been commissioned in relation to the land, and provide the following reports to the EPA
within 12 weeks of the completion of the last monitoring event in that 2 year period:

R2.1 A summary site audit report (“SSAR") which reviews the reports provided by the
proponent in relation o the agreement and comments on the adequacy of the
remediation undertaken, whether the bio-sparging system should remain operating, the
appropriateness of any long term remediation goals proposed (if applicable) and
provides any other relevant recommendations about the ongoing remediation; and

R2.2 A site audit statement that states whether or not the land is suitable for commercial /
industrial land use.

EPA Agreement

The EPA is satisfied that the terms of the proposal are appropriate and notes, for the purposes of
section 26(3) of the Act, that the proponent has undertaken in writing to the EPA not fo recover
contributions under Part 3, Division 6 of the Act in respect of the remediation carried out under the

proposal.

The EPA agrees with the terms of the proposal, and will not issue a remediation order against the
proponent in accordance with the provisions of Part 3 of the Act if the remediation is carried out in

accordance with the proposal.
Duration of this Agreement
This agreement commences on the date upon which it is signed on behalf of the EPA, (which is the

date set out on the first page of the agreement). All of the principal features of the proposal as
listed above are to be completed within the specified time periods as set out in this Agreement.

-This agreement will end if the EPA advises in writing that, in its opinion, the monitoring resulis

show that the remediation has been ineffective. in any event, this agreement will end when the
EPA receives the SSAR or on 30 September 2005, whichever is sooner,

CAROLYN STRANGE
A/Director Contaminated Sites
ENVIRONMENT PROTECTION AUTHORITY

{by Delegation)

Attachment 1 location map

Attachment2  copy of front page and index from on-site and off-site RAPs
Attachment 3 letter from Site Auditor

Altachment 4 letter from Caltex, including timetable for works

Attachment 5 letter from Caltex indicating agreament with the draft VRA
Attachment 6 fist of Guidelines made or approved under s.105 of the CLM Act

Page 4 of 5




NOTE:

q.

The EPA is not prevented by this agreement from making a remediation order against persons (including
public authorities) with whorn it has made no such agreement (whether or nof they were originally parties

fo the proposal),

The EF’A is not prevented by this agreement from making a remediation order against the propbnent as
an appropriate person (as defined in the Act) T, in the opinion of the EPA, the terms of the proposal are

not carried out.

Section 58 of the Act requires the EPA to maintain a public record of certain matters. Notification of the
making of this agreement will be included in the public record, '

Section 59 of the Act requires the EPA to notify the relevant local council of the making of this agreement
and when the terms of the agreement have been tulfilled. The councll is required to note on any
certificate issued pursuant to section 149{2) Environmental Planning and Assessment Act 1979 with
respect to the land that the land is subject to a voluntary agreement untit the council receives EPA
notification that the terms of the agreement have been fulfilled.




Guidelines made or approved by the EPA under section 105 of the
Contaminated Land Management Act 1997

Guidelines made by the EPA _
e Contaminated Sites: Guidelines for Assessing Service Station Sites, December 1994,

« Contaminated Sites: Guidelines for the Vertical Mixing of Soif on Former Broad-Acre
Agricuftural Land, January 1995.

s Contaminated Sites: Sampling Design Guidelines, September 1995,
. Contaminated Sites: Guidelines for Assessing Banana Plantation Sites, October 1997,

e Contaminated Sites: Guidelines for Consultants Reporting on Contaminated Sites,
November 1997,

s Contaminated Sites: Guidelines fbr the NSW Site Auditor Scheme, June 1998,

 Contaminated Sites: Guidelines on Significant Risk of Harm from Contaminated Land
and the Duty to Report, April 1999,

- Guidelines approved by the EPA

o Australian and New Zealand Guidelines for the Assessment and Management of

- Contaminated Sites, published by Australian and New Zealand Environment and
Conservation Council and the National Health and Medical Research Council (NHMRC),
January 1592, .

e Australian Water Quality Guidelines for Fresh and Marine Waters, Australian and New
Zealand Environment and Conservation Council, November 1992, which are only
approved for the purposes of contaminated site assessment, investigation, remediation
and site auditing under the Contaminated Land Management Act (or other relevant
legislation) commenced before September 2001.

e Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian
*  and New Zealand Environment and Conservation Council and Agriculture and Resource
Management Council of Australia and New Zealand, Paper No 4, October 2000.

National Environmental Health Forum moﬁographs

e Composite Sampling, by Lock, W. H., National Environmental Health Forum
Monographs, Soil Series No.3, 1996, SA Health Commission, Adelaide,




National Environment Protection Council publications
National Environment Protection (Assessment of Site Contamination) Measure 1999

» The Measure inciudes a policy framework for the assessment of site contamination,
Schedule A and Schedule B. -

(1) Schedule A
e Recommended General Process for the Assessment of Site Contaminatijon.
(1I) Schedule B -Guidelines
(1) Guideline on Investigation Levels for Soil and Groundwater
(2) Guideling on Data Collection, Sample Design and Reporting
(3) Guideline on Laboratory Analysis of Potentially Contaminated Soils
(4) Guideline on Health Risk Assessment Methodology
(5) Guideline on Ecological Risk Assessment
(6) Guideline on Risk Based Assessment of Groundwater Contamination
(7a) Guideline o.n Health-Based Investigation Levels
(7b) Guideline on Expos&re Scenarios and Exposure Settings
(8) Guideline on Community Consultation and Risk Communication

(9) Guideline on Protection of Health and the Environment During the Assessment of Site
Contamination :

{10) Guideline on Competencies & Acceptance of Environmental Auditors and Related
Professionals

Other documents

. Guidelines for the Assessment and Clean Up of Cattle Tick Dip Sites for Residential
Purposes, NSW Agriculture and CMPS&F Environmental, February 1996.

o Australian Drinking Water Guidelines, NHMRC & Agriculture and Resource Ma nagement
Council of Australia and New Zealand, 1996. : :




Voluntary Remediation Proposal:
Amendment of Environment Protection Authority Agreement No. 26046

Voluntary remediation agreement no. 26046 dated 3 September 2003 is amended as
follows_to include a. revised compfetlon date for the remediation works to which the
agreement applies. .

| " The clause of the agreement which is headed “Lifetime of the Agreement” is omitied and
replaced by the following clause: :

LIFETIME OF THE AGREEMENT:-

The agreement commenced on the date upon which it was signed on behalf of the EPA*
{which is the date set out on the first page of the agreement). Implementation of the
proposal must be completed by 30 September 20086 in relation to:- ‘

79 Barrenjoey Road, Mona Vale, NSW;

2 Polo Avenue (75 Barrenjoey Road), Mona Vale, NSW;
6 Polo Avenue, Mona Vale, NSW; and

45 Bassett Street, Mona Vale, NSW.

- CAROLYN STRANGE
Director Contaminated Sites

: Department of Environment and Conservation
| ‘ Date: :

& 1 FEB 2005

* The Environment .Pro'tection Authority is part of the Depértment of Environment and Conservation




‘ Vo!untary Remediation Proposal:
Amendment of Environment Protection Authority Agreement No. 26046

- Voluntary remediatton agreement no. 26046 dated 3 September 2003 is. amended as
follows to include a revised complenon date for the remediation works to Wthh the
agreement applies.

The clause of the agreement which is headed “| ifetime of the Agreement” is omitied and
replaced by the following clause: . , .

LIFETIME OF THE AGREEMENT:

The agreement commenced on the date upon wh:ch # was sngned on behalf of the EPA*

(which is the date set out on the first page of the agreement). Implementation of the

proposal must be completed by 30 September 2007 in relatron to:

79 Barrenjoey F{oad Mona Vale, NSW,

2 Polo Avenue (75 Barrenjoey Road), Mona Vaie NSW
6 Polo Avenue, Mona Vale, NSW; and

45 Bassett Street, Mona Vale, NSW.

.. % 8 @

* The Environment Protection Authority is part of the Depariment of Environment and Conservation

PUSTRY



rage 1 01’1

# Location Map of land affected by | ., B ” P seﬁ Stre

Voluntary Remediation Agreement no. 26046
at Mona Vale NW

SP 312689
45 Bassett St

F Lot A DP 405025
79 Barrenjoy Rd 4

Lot 2 DP 236552
2 Polo Ave
(73 Barrenjoey Rd)

“f Lot 230p 5407
6 Polo Ave

Barrenjoy Road

. Polo Avenue
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APPENDIX C

TABLE 1 - SAMPLE DESCRIPTIONS
AND
ENGINEERING LOG — MONITORING WELL




(3 EOTECHNIQUE

PTYLTD
Project Proposed Above Ground Fue! Storage Tank Job No 1259311
Location Mona Vale Golf Course Refer to Drawing No 12593/1-AA1
1 Golf Avenue, Mona Vale Logged & Sampled by AN
TABLE 1
Page 1 0f 2
Depth Sample ; . .. N
Borehole (m) Depth (m) Date Time Material Description Remarks
BH1 0.0-0.1 No Sample 16/11/2011 - CONCRETE SLAB
{NS)
0.1-0.2 0.1-0.2 " - FILL; Sand, fine grained, brown PID=140ppm
0.2-0.7 0.2-0.5 ! - FILL; Sandy Clay, medium plasticity, PID=140ppm
dark brown, trace of gravel Diesel staining and
weak to distinct
petroleum products
odour from 0.2-0.4m
0.7-0.9 0.7-0.9 “ - FiLL; Clayey Sand, fine grained, dark PID=240ppm
brown Diesel staining and
weak to distinct
petroleum products
odour
0.9-1.3 1.0-1.3 “ - (CH) CLAY, high plasticity, yellow- PID=140ppm
brown, trace of ironstone
1.3-39 1.5-1.8 " - {CH) CLAY, high plasticity, grey, with PID=50ppm
ironstones
2528 " - {CH) CLAY, high plasticity, grey, with PID=30ppm
ironstones
3.5-3.8 " - (CH) CLAY, high plasticity, grey, with PID=0.0ppm
ironstones
3.9-5.0 4548 N - Clayey SHALE, extremely weathered, PID=0.0ppm
grey, with ironstones.
BH2 0.0-0.1 NS - CONCRETE SLAB
0.1-0.2 0.1-0.2 “ - FILL; Sand, fine grained, brown PID=30ppm
0.2-0.5 0.2-0.5 - FILL; Sandy Clay, medium plasticity, PID=50ppm
dark brown, trace of gravel
0.5-0.8 0.5-0.8 “ - FILL; Clayey Sand, fine grained, dark PID=130ppm
brown
0.8-1.3 0.85-1.15 " - (CH} CLAY, high plasticity, yeliow- PID=30ppm
brown, trace of ironstone
1.3-4.0 1.3-1.6 “ - {CH) CLAY, high plasticity, grey, with PID=30ppm
ironstones
2.0-2.3 “ - (CH) CLAY, high plasticity, grey, with PID=30ppm
ironstones
3.0-3.3 - (CH) CLAY, high plasticity, grey, with PID=50ppm
ironstones
4.0-5.0 4.04.3 “ - Clayey SHALE, extremely weathered, PiD=5ppm
grey, with ironstones.

*Qdour (Q), Discolouration (D), Petroleum Hydrocarbon Staining {PHS), Asbestes Pieces (ASBP), Ash Material (ASHM), Demoiition Waste (DW), Groundwater (GW), Perched Water (PW) PID reading etc.

Form No 0009-Revs Aug 10
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,,, (5 EoTECHNIQUE

; PTY LTD
’ Project Proposed Above Ground Fuel Storage Tank Job No 12593/1
: Location Mona Vale Golf Course Refer to Drawing No 12593/1-AA1
‘ 1 Golf Avenue, Mona Vale Logged & Sampled by AN
! TABLE 1
Page 2 of 2 _
] Depth Sample . . L
t rks*
j Borehole (m) Depth (m) Date Time Material Description Remarks
1 BH3 0.0-0.15 NS 16/11/2011 - CONCRETE SLAB
H
i 0.15-0.6 0.15-0.45 " - FILL; Sandy Ctlay, medium plasticity, PID=5ppm
dark brown, trace of gravel
0.6-0.9 0.65-0.9 “ - (CH) CLAY, high plasticity, yellow- PID=10ppm
brown, trace of ironstone
0.840 1013 " - (CH) CLAY, high plasticity, grey, with PID=20ppm
ironstones
] 2.0-23 “ - (CH) CLAY, high plasticity, grey, with PID=40ppm
ironstones
3.0-3.3 “ - {CH) CLAY, high plasticity, grey, with PID=10pprn
ironstones
4.0-5.0 4.0-4.3 “ - Clayey SHALE, extremely weathered, PID=0ppm
‘; grey, with ironstones.
BH4 0.0-0.1 NS " - CONCRETE SLAB
] 0.1-0.2 0.1-0.2 " - FILL; Sand, fine grained, brown, with PID=5ppm
1 gravels
0.2-0.8 0.2-05 “ - FILL; Sandy Clay, medium plasticity, PID=5ppm
3; dark brown, trace of grave!
! 0.5-0.8 “ - FILL; Sandy Clay, medium plasticity, PID=100ppm
dark brown, trace of gravel
} 0.81.2 0.85-1.15 “ - (CH) CLAY, high plasticity, yellow- PID=40ppm
. brown, trace of ironstone
1.2-3.2 2.0-2.3 “ - (CH} CLAY, high plasticity, grey, with PID=0.0ppm
] ironstones
J
)
é
J
}

“Odaur (0), Discolauration (D), Petrolews Rydrocarbon $taining (PHS), Asbestos Plecas (ASEP), Ash Matarial (ASHM), Demoliion Waste {DW), Groundwater {GW), Perched Water (PW) PID reading etc.
Form do 0009-Revs Aug 10
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(3 EOTECHNIQUE

PTY L.TD
Client : The Mona Vale Golf Club Limited Job No.: 12593/1
Project : Proposed Above Ground Fuel Storage Tank Borehole No.: MW1
Location : Mona Vale Golf Course, Date : 16/11/2011
1 Golf Avenue, Mona Vale Logged/Checked by: ANAIX
drill rig : Geoprobe 6610DT R.L. surface : AHD
groundwater 16/11/2011: 4.5m (m)
MATERIAL DESCRIPTION MONITORING WELL
[ H =4
% g ; ] g % g ‘§-
£ a k] 55| o | &< soil type, plasticity or particle characteristic, © =
< = & el £ k] '-g_ G 2 colour, secondary and minor components. £ 3
5 £ cacs| 88| g | 8E & 2
=) ] ! o£ o | o [C]
= ] ¢ ‘ WCONCRETE H Gatic cover and cap
c o 7 FILL; Sand, fine grained, vellow-brown o] [ Conerete
1 FILL; Sandy Clay, low to medium plasticity, dark .; 7y
— brown, trace of grave), diesel staining and weak to Tat |
distinct petroleum products odour from 0.15 to 0.45m _|* |5+
G 190 7 —] FILL; Clayey Sand, fine grained, dark brown, with 21 ,_f_
diesel staining and strong petroleum odour Tl [erBane
y CH |CLAY, high plasticity, yellow-brown, grey, with I I
8 3 . / ironstones k.t ,
— / == —Bentontte
G 80 2 _.._é = '_.:' Sereen with fitter sock
¢ ® :% = EELN
G 40 3 _¢ ::
g 10 m / -
== Clayey SHALE/SILTSTONE, grey, extremely :
4 weathered, with ironstones -
A £ .
5
G 10 2 =
= :' i:‘ End cap
" Monitoring Well No 1 terminated at 6.0m on sandstone;
] bedrock
7 —1
g —|
9 —— .

™

L.J

et




APPENDIX D

] GROUNDWATER INFORMATION, MAP AND BORE DATA
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2271172811 12:51 +51-2-9915-3889 SlAN THOMPSOM PRGEE Bl

Alan Thompson
Mona Vale Golf Club

lames Ngu
Fax 4722 2777

HI lames,
Re: Praliminary Contamination investigation.

Attached FYl are pages 3 to 7 inclusive of the report ( 2006 Jon the Bore Construction and Testing
Operation for the bore drilling exploration for groundwater potential at the club. You will recall |
showed you in the clubhouse the glass case containing sotl samples taken when the bare was dritled.

Tha bore is in operation and is located in the order of 50m to the west of where the existing
underground fuel tanks are located and the ground level in the location of the bore would be around
6 to 7 m below tha lavel of the concrete paved area under which the tanks are located.

is there any other info that we could provide to assist?

Regards,
Alan

erramaay
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Bore Congbuction & Testing Oparaons
Mona Vala Golf Club _ Page 3

1.0 INTRODUCTION

This report summarises the results of the drilling and evaluation of a bore (Bore 1), Jocated to
explore the groundwater potential at Mona Vale Golf Club (MVGC). The bore was located 10
evaluate the groundwater potential of the Newport Formation and Bald Hill Claystone. The
successful completion of the bore has followed the success within a similar geological
sequence at Long Reef Golf Club. The bore is located approximately 200m south-west of the
club house, as shown in Figure 1. The hydrogeological potential of the site was defined in a
report to MVGC dated January 2006 (Hydroilex Repert HG06.1,18Y). Groundwater at the
site is required for the irrigation of fairways. The proposal is to pump the groundwater into
existing dams,

Bore 1 was drilled to a depth of 73m on 4 - 5™ April 2006. Aquifers were encountered in the
upper part of the borehole at 18m and 30m, associated with brackish waters, together with a
significant aquifer at a depth of 57m associated with significantly fresher water.

Pollowing the drilling of the test hole, a suite of geophysical records were acquired to
determine the stratigraphic sequence penetrated, the aquifer distribution and water quality
trends. A ‘48° hour drawdown and recovery test was conducted to determine the sustainable
yield and recommendations for pumping and equipping.

The following documentation and analysis is included in this report in support of an
application to the Depariment of Natural Resources {DNR) for an irrigation license:

Drilling Report on bore construction
Boarehole Geophysical Records
Drawdown and Recovery Testing
Water analyses and interpretation

> & & B

The drilling and testing results have been successful in defining a significant groundwater
resource, in support of 8 200 ML groundwater application.

2.0 DRILLING RESULTS AND BORE CONSTRUCTION

The following summarises the bare construction and drilling results;

Location: _AMG 56342948E 6271858N
Depth Drilled: “73m
Casing depth: 48m (Pressure-cemented)
Hole size: 0-12m 300mm Cased with 273mm stee!
12 — 48m 254mm Cased with 219mm stee] (0 — 48m)
Aquifers: 17~ 18m 1.25L/s¢ec 3.18 d8/m (seated behind casing)

29— 30m 0.41L/5¢ec 3.06 dS/m (sealed behind casing)
57— 38m 12.4L/sec 1.6%9 dS/m

AGE B2
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Bore Comatnacdion & Teating Oparotions
Mono Vi Golf Club _ Page 3

The above aquifer yields and water salinity data were collected during the drilling operation
and priot to the setting and cementing of casing to a depth of 48m. After casing installation,
the electrical conductivity (EC) reduced to 1.57d5/m.

Stratigraphy:

The tentative stratigraphy of the bore is provided in Plate 1:

-

Quaternary 0-1
Bald Hill Claystone 11-32
Bulgo Sandstone 32-57

Stanweil Park Claystone 37-73

A Form *A’ report for the bore is provided in Appendix 1.

3.0 BOREHOLE GEOPHYSICS

A borehole geophysical survey of the bore was conducted on 4% April 2006, during the
drilling operation, to determine aquifer distribution and water quality trends, to assist in the
final bore construction and design. The geophysical records are provided in Plate 1. A
summary of the relevant borelole geophysical responses are provided in Appendix 2.

The foliowing provides a summary of the geophysical records:

L.

4.0

The gamma ray response records the distribution of relativety ‘clean’ silicious
sediments in ‘yellow', and more clayey sediments dominated by shales and
siltstones in “green’. The sediments are dominated by red siltstones to a depth of
50m, and grey siltstones and shales to the base of the bore. The main aquifer at 57
~ 38m is clearly within a fractured shale,

The caliper curve shows several wash-outs in the upper part of the hole,
subsequently cased to a depth of 48m to eliminate saline water and unstable rock.
Stable hole conditions are evident below that depth.

The electrical resistance resistivity and self potential records identify the main
aquifer zones. .
The temperature records and particularly the differential temperature log clearly
identifies the aguifer distribution (refer to major anomaly at 57m).

The gamima log signature has enabled the likely correlation with the recent bore at
Long Reef Golf Club, used as the control bore for this project.

DRAWDOWN AND RECOVERY TESTING

PAGE 93
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Bore Coneshuction & Teating Opedations
Mona Vo Go¥ Clup Page §

A 5lhr drawdown and recovery test was conducted over the period 21 - 25" April 2006.
Testing was conducted using a submersible pump, electronic manual and down-hole data
loggers and a2 flow meter. Samples were collected during and af the end of the test, and
submitted for water quality testing. Pump test data apalysis and associdted plots are provided
in Appendix 3.

Drawdown data and the associated drawdown curve are provided in Table 1 and Figure 1.
The drawdown curve exhibits a gradual decline, having a drawdown gradient of 4.7m per log
cycle. The projected 7 day drawdown is approximately 35m at the test rate, which averaged
11.97L/sec. The test data demonstrates that there are no significant boundaries, and that the
test rate is well within the ‘safe limit of pumping’. For shorter purnping cycles, the bore
could be pumped at up to 15L/sec,

Recovery data and the associated curve is provided-in Table 2 and Figure 1, The sirnilarity of
the drawdown and recovery gradients provides a high level of data confidence. It is noted in
the recovery data that the bore recovers to approximately 10m in 16hrs.

During the test a total 2.2164ML of water was pumped. Water samples wer collected during
the test, as recorded in section 5 of this report.

The proposal is to equip the bore to a capacity of up to 12L/sec, and pump on a cyclic basis
{12hrs pumping, followed by 12hrs recovery), to produce 0.5ML per day. The test data
however, demonstrates that the bore can be pumped continuously for up to 7 days. A
conservative pumping scenario is recommenced to preserve water quality.

TABLE 1 - SUMMARY OF DRAWDOWN AND RECOVERY TEST RESULTS

) AQUIFER PARAMETERS DATA
- | SWL (priginal records) 4.21lm\~
| Aguiters (driller) 17-18m 1.25L/sec-sealed off

29-30m 0.41 L/sec-sealed off
1 57-58m 12.4 L/sec,
| Aggregate: 12.4L5¢e¢

‘Available drawdown’ 53m (main aquifer)

Test date 21-25.4.06 ]
Test rate (average) 12.63 L/sec

Puraping period 51.5 hrs

Recovery period >51.5 hrs

Recorded Final Drawdown 3428
level in pumping bore

Drawdown Character Steady, linear drawdown
Recovery Character Rapid recovery, consistent with
drawdown.

Transmissivity, cum/day/m | 42.5

PAGE @4
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Bore Constructian & Tasting Operations

Mona Vala Gof Club . Page 6

5.0

WATER QUALITY

The bore was constructed in such a fashion which precluded saline waters entering the bore,
by the pressure cementing of the upper 48m of the borehole.

Field samples collected, have recorded an initial EC reading of 1.55dS/m =t the start of
pumping, and 1.69dS/m at the conclusion of pumping. Water samples submitted for analysis
by MVGC( recorded a 24hr EC of 1.5 dS/m and a final (48hr) EC of 1.57dS/m.

~

The water is characterised by the following chemistry;

6.0

pH of the water is 7.8 (weakly alkaline).

The calculated total salinity (TDS) of the water is in the range of 860-1000mg/L.,
based on a qualitative determination from the electrical conductivity (EC). Tt should
be noted that the TDS levels have been calculated (not determined analytically).
Moderate concentrations of sodium and chloride,

Relatively low concentrations of potassium, calcium and sulphate,

Very low concentration of bicarbonate.

Moderate concentration of iron (0.7mg/L), but not evident as a precipitate in storage
samples.

The calculated sodium absorption ratio (SAR) is moderate, and continued watering
without rainwater flushing may determine the need for gypsum.

The calculated hardness is approximately 186mg/L (moderately hard).

The calculated saturation index (SI) is -1.54, which suggests that the water will be
weakly corrosive.

The water is classified as a chioride~sodium water.

SUMMARY AND RECOMMENDATIONS

A highly successful groundwater production bore has been constructed. The foliowing
surmmarises the main results:

The bore was drilled to a depth of 73m, and constructed as a 200mm completion,
which will enable the installation of a 6 submersible pump, having adequate pump
clearance and space for the installation of monitoring data.

The groundwater chemistry in the bore has been enhanced by the isolatiop, of brackish
waters in the dpper part of the borehole. The approximate total salinity of the
groundwater is in the range of 860 — 1000mg/L, characterised by dorninant
concentrations of sodium and chloride. The proposal is to pump the groundwater to
the existing dams, for subsequent irrigation after dilution. It is noted that the water
quality of the dam water is approximately 250mg/L TDS.

A 50hr drawdown and recovery test was conducted at an average discharge rate of
11.97L/sec. The available drawdown in the bore is approximately 53m, based on the
depth to the main aquifer at 57m. The drawdown character is linear, without evidence
of any boundary conditions. The recovery data confirms this interpretation. The test

PAGE &5
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confirms that the bore could be pumped continuously, well in excess of 7 days at the
test rate. In order however, to preserve the water quality and reduce drawdown, the
following is recommended:

- Set discharge rate to & maximum of 12L/sec.

- Install pump with the suction at 55m.

- Install a cut-out probe at 45m depth, and a cut-in probe at 12m,.

- Install a 1.25" tube to the top of the pump to allow manual water depth readings to be
determined.

» The groundwater requirements for the project have been estimated in the range of 150
— 200ML per year. An allocation request of 200ML has been prepared for lodgement
with DNR, The bore is located in satisfaction of distance conditions, and based on the
proposed pumping scenario, no impacts on other users, or the environment is
foreseen.

. 7.0 REFERENCES

Report HG06.1.1 — Hydrogeological Investigation for Potential Irrigation Supplies -
Mona Vale Golf Club
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12593/1 Groundwater Map

Map created with NSW Natural Resource Atlas - http://www.nratlas.nsw.gov.au
Wednesday, November 16, 2011
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Copyright © 2011 New South Wales Government. Map has been compiled from various sources and may contain errors or
omissions. No representation is made as to its accuracy or suitability.
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Primt R port ]
Document Generated on Wednesday, November 16, 2011 : it EtaLlE

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW018770
Works Details (top)

GROUNDWATER NUMBER GW018770
LIC-NUM TOWA107451
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS {Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1960-08-01

FINAL-DEPTH (metres) 40.20
DRILLED-DEPTH (metres) 40.20
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272378.00

EASTING 343269.00

LATITUDE 33 40' 37"

LONGITUDE 151 18' 33"

GS-MAP 005583

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)




T UrOUIIIWALET W OTKS SUIMINALY PageZoil
COUNTY CUMBERLAND
PARISH NARRABEEN -

PORTION-LOT-DP 17

Licensed (top)
COUNTY CUMBERLAND -
PARISH NARRABEEN

PORTION-LOT-DP 1 29303

Construction (top)

Negative depths indicate Above Ground Level;H-Hole:P-Pipe;0D-Outside Diameter; )
iD-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity ;

DEPTH-

HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD ID g
FROM INTERVAL DETAIL [i
NO NO CODE TYPE (metres) (metres) {mm} (mm) i
1 1 Casing Threaded Steel  0.00 12.10 152 (Unknown)
Water Bearing Zones (top)
FROM- D- TEST-HOLE-
DEPTH (TrS;REz)T H (T;;fr'ggfss ROCK-CAT- > D- YIELD DEPTH DURATION SALINITY
{metres) L (metres) -
22.20 40.10 17.90 (Unknown}  3.60 0.34 {Unknown) !
Drillers Log (top) B
FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 274 274 Clay Red
274 975 7.01 Clay White .4
9.75 21.94 12.19 Shale Black -
21.94 40.23 18.29 Shale Red Sandy Water Supply ;
)

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and ofher sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.

httne/f1e? dnr newr ooy ml/ﬁfnvvlrl{nfwfm-:njrnﬂ(u_‘?ﬂ‘iﬂiﬂﬁ:ﬂ}lﬂfﬂ1 TIN 1 i ] 1211011
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011 — —

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW018771
Works Details (top)

GROUNDWATER NUMBER GWQO18771
LIC-NUM 10WA107452
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1960-11-01

FINAL-DEPTH (metres) =~ 100.50
DRILLED-DEPTH (metres) 100.60
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272277.00

EASTING 343434.00

LATITUDE 33 40 40"

LONGITUDE 151 18' 40"

GS-MAP 0055B3

AMG-ZONE - 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)

rage | oI £
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 7 752046

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
iD-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT-
NO NO CODE TYPE

1 1 Casing {Unknown)

Water Bearing Zones (top)

RO TO-DEPTH THICKNESS

(metres) (metres) (metres)

64.00 68.50 4.50

92.00 93.80 1.80

Drillers Log (top)

FROM TO THICKNESS DESC

0.00 152 152 Subsoil

152 17.068 15.54 Clay

17.06 36.57 19.51 Shale

36.57 39.62 3.05 Shale Clay Seams

39.62 64.00 24.38 Shale

64.00 68.58 4.58 Shale Sandy Water Supply
68.58 76.50 7.92 Shale Hard

76.50 78.33 1.83 Slate

78.33 92.04 13.71 Shaie

'92.04 9©3.87 1.83 Shale Sandy Water Supply
93.87 98.75 4.88 Shale

98.75 99.97 1.22 Shale Gravel

99.97 100.58 0.61 Shale

DEPTH-TO OD

(mm) (mm) INTERVAL DETAIL

TEST-HOLE-

ROCK-CAT- " YIELD DEPTH

DURATION SALINITY

GEO-MATERIAL COMMENT

Page 2 ot 2 j

! *
| S

J

{Unknown)

o

N

(Unknown)
(Unknown)

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it, Professional hydrogeological advice should be sought in interpreting and using this

data.
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Groundwater Works Summary Page 1 ot 2

Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report |}
Document Generated on Wednesday, November 16, 2011 i

Works Details Site Details Form A Licensed Construction Water Bearing Zones Driliers Log

Work Requested -- GW018778
Works Details (top)

GROUNDWATER NUMBER GW018778
LIC-NUM 10WA108105
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS {Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1960-10-01

FINAL-DEPTH (metres) 124.90
DRILLED-DEPTH (metres) 125.00
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details {top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272395.00

EASTING 342629.00

LATITUDE 33 40' 36"

LONGITUDE 151 18' 9"

GS-MAP 005583

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)




Jrounawater vy Oorks »>ummary

COUNTY
PARISH
PORTION-LOT-DP SEC 3

CUMBERLAND
NARRABEEN

Licensed (top)

COUNTY
PARISH
PORTION-LOT-DP 2 752046

CUMBERLAND
NARRABEEN

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- I?IE?).II\-IIH- DEPTH-TO OD ID
NO NO CODE TYPE (metres) {metres) (mm) (mm)
1 1 Casing Threaded Steel -0.30 48.40 152

Water Bearing Zones (top)

FROM- TO-DEPTH THICKNESS ROCK-CAT- SW- D TEST-HOLE-
DEPTH (metres)  (metres} DESC L D- YIELD DEPTH
(metres) L (metres)
4260 44 10 1.50 Unconsolidated 21.30 0.15

54.20 74.60 20.40 Fractured 21.30 0.19

Driliers Log (top}

FROM
0.00
19.81
4419
47 .24
4876
54.25
74.67

TO THICKNESS DESC

19.81 19.81 Clay Red

4419 24.38 Clay Yellow Sandy Water Supply
47.24 3.05 Sandstone Yellow

48.76 1.52 Clay Grey

5425 549 Shale Grey

74.67 20.42 Shale Red Water Supply

124.96 50.29 Shale Black

GEO-MATERIAL COMMENT

Page 2 ol .

INTERVAL DETAIL

Driven
into Hole

DURATION SALINITY

(Unknown)
(Unknown)

Warning To Clients: This raw data has been supplied
licensees and other sources. The DIPNR does not veri
should consider verifying this data before relying on it. Pro

data.
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fy the accuracy of this data. The data is presented for use by you at your own risk. You
fessional hydrogeological advice should be sought in interpreting and using this
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Groundwater Works Summary

For information on the meaning of fields please see Glossary |__Print Report ]
Document Generated on Wednesday, November 16, 2011 e e

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW018808
Works Details (top)

GROUNDWATER NUMBER GW(18808
LIC-NUM 10WA108102
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS (Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1960-12-01

FINAL-DEPTH (metres) 91.40
DRILLED-DEPTH (metres) 91.40
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details {top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272615.00

EASTING 343691.00

LATITUDE 33 40" 30"

LONGITUDE 151 18' 50"

GS-MAP 0055B3

AMG-ZONE 56

COORD-SOQURCE GD.,PR. MAP

REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP PT 17

Construction (top)

Negalive depths indicate Abave Ground Level;H-Hole;P-Pipe;0D-Outside Diameter;
ID-Inside Diameter; C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

DEPTH-

HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD iD
FROM INTERVAL DETAIL
NO NO ‘CODE TYPE (metres) (metres) {mm) {(mm)
1 1 Casing Threaded Steel  -0.30 24.90 152 Driven
into Hole
Water Bearing Zones (top)
no details

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

0.00 11.88 11.88 Sand
11.88 24.07 1219 Clay
24.07 91.44 6737 Shale Grey

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.
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Groundwater Works Summary

For information on the meaning of fields please see Glossary : [ Print Report ]
Document Generated on Wednesday, November 16, 2011 e L

Works Details Site Defails Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW019104
Works Details {top)

GROUNDWATER NUMBER GW019104
LIC-NUM 10WA108108
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS (Unknown)
CONSTRUCTION-METHOD Cable Tool
CWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1961-02-01

FINAL-DEPTH (metres) 47.20
DRILLED-DEPTH (metres) 47.20
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9M130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272690.00

EASTING 343984.00

LATITUDE 3340 27"

LONGITUDE 151 19" 1"

GS-MAP 005583

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)




Groundwater Works Summary

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 28 752046

Construction {top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
\D-Inside Diameter: C-Cemented; SL-Slot Length;A-Aperture;GS-Grain Size:Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT-

NO NO CODE TYPE
1 1 Casing

Water Bearing Zones (top}

no details

Drillers Log (top}

FROM TO THICKNESS DESC
000 6.70 6.70 Clay Red
6.70 17.87 10.97 Clay

17.67 23.77 6.10 Shale
23.77 24.68 0.91 Rock Hard
24.68 25.29 0.61 Shale Grey

2529 30.48 519 Quartzite
3048 35.05 4.57
35.05 38.70 3.65
38.70 41.75 3.05 Shale

4175 47.24 549 Quartzite

Threaded Steel

Shale Soft
Conglomerate

GEQ-MATERIAL COMMENT

DEPTH-TO OD

(metres) (mm} {mm)

203

Page 2 of' 2 ]

INTERVAL DETAIL

Suspended in
Clamps

Warning To Clients: This raw data has been supplied to t
licensees and other sources. The DIPNR does not verify t
should consider verifying this data before relying on it. Pro

data.
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he accuracy of this data. The data is presented for use by you at your own risk. You
fessional hydrogeological advice should be sought in interpreting and using this
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Uroundwater Works Summary

Groundwater Works Summary

For information on the meaning of fields please see Glossary
Document Generated on Wednesday, November 16, 2011

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW026026

Works Details (top)

GROUNDWATER NUMBER
LIC-NUM
AUTHORISED-PURPOSES
INTENDED-PURPOSES
WORK-TYPE
WORK-STATUS
CONSTRUCTION-METHOD
OWNER-TYPE
COMMENCE-DATE
COMPLETION-DATE
FINAL-DEPTH (metres)
DRILLED-DEPTH (metres)
CONTRACTOR-NAME
DRILLER-NAME
PROPERTY

GWMA

GW-ZONE
STANDING-WATER-LEVEL
SALINITY

YIELD

Site Details (top)

GW026026
10WA107458
DOMESTIC
GENERAL USE
Bore open thru rock
{Unknown)

Cable Tool

Private

1966-11-01
51.80
51.80

N/A
603 - SYDNEY BASIN

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272400.00

EASTING 343004.00

LATITUDE 33 40" 36"

LONGITUDE 151 18' 23"

GS-MAP 0055B3

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)

[_Print Report )

rage | or z
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed (top)
COUNTY CUMBERLAND
PARISH - NARRABEEN

PORTION-LOT-DP N/A

Construction {top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;GD-Outside Diameter;

IB-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- ?ESIAH-
NO NO CODE TYPE metres)
1 1 Casing {Unknown) 0.00

1 1 Opening Slots 0.00
Water Bearing Zones (top)

E‘;g?."ﬁ TO-DEPTH THICKNESS ROCK-CAT-
(metres) (metres) {metres) DESC

15,50 15.50 0.00 Fractured
34.10 35.00 0.90 Consolidated

Drillers Log (top)

FROM
0.00
6.09
7.62
9.14
17.67
33.52
35.05
37.18
37.49

TO THICKNESS
6.09 6.09

762 153
914 1.52
17.67 8.53
33.52 15.88
35.05 1.53
37.18 2.13
37.49 0.31
51.81 14.32

DESC

Clay

Sandstone Hard

Sandstone Weathered

Shale Water Supply

Shale Black

Sandstone Hard Water Supply
Shale

Sandstone

Shale Black Red

DEPTH-TO OD

{metres) (mm) (mm)
18.80 162

0.00 152

D- TEST-HOLE-
D- YIELD DEPTH

L (metres)

0.57

GEO-MATERIAL COMMENT

rage ot

INTERVAL DETAIL

{Unknown)

SL: Omm; A:
Omm

DURATION SALINITY

(Unknown)
Fresh

Warning To Clients: This raw data has been supplied to the Department of infrastructu
licensees and other sources. The DIPNR does not verify the accuracy of this data. The
should consider verifying this data before relying on it. Professional

data.
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW026027
Works Details (top)

GROUNDWATER NUMBER GW026027
LIC-NUM 10WA107459
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES GENERAL USE

WORK-TYPE Bore open thru rock
WORK-STATUS {Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1966-12-01

FINAL-DEPTH (metres)  61.50
DRILLED-DEPTH (metres) 61.70
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION - 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272385.00

EASTING 342964.00

LATITUDE 33 40' 37"

LONGITUDE 151 18" 22"

GS-MAP 0055B3

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP N/A

Construction (top)

Negative depths indicate Above Ground Level

:H-Hole;P-Pipe;0B-Cutside Diameter,;

ID-Inside Diameter:C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- DEERI”

NO NO CODE TYPE (metres) (metres)
1 1 Casing {Unknown) 0.00 44.80
Water Bearing Zones (top)

RO TO-DEPTH THICKNESS ROCK-CAT- S- O
(metres) (metres) (metres) DESC wW-L L

1210 12.10 0.00 Consolidated 4.50

48,70 48.70 0.00 {(Unknown) 4.50

56.30 56.30 0.00 Fractured 4.50 0.44
Drillers Log (top)

FROM TO THICKNESS DESC

000 914 914 Clay

9.14 10.36 1.22 Sandstone

10.36 48.76 38.40 Sandstone Grey Water Supply

4876 56.38 7.62 Shale Water Supply

56.38 59.58 3.20 Rock Hard

5958 ©61.72 2.14 Shale Grey

GEO-MATERIAL COMMENT

DEPTH-TO OD
(mm) (mm)

152

TEST-HOLE-
D- YiIiELD DEPTH

{metres)

INTERVAL DETAIL

(Unknown)

DURATION SALINITY

Fresh
Fresh
Fresh

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensces and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this

data.
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Groundwater works summary rage 1l or 2

- Groundwater Works Summary

For information on the meaning of fields please see Glossary L Print Report ]
Document Generated on Wednesday, November 16, 2011 e i

Works Details Site Details Form A Licensed Construction Water Bearing Zones Dirillers Log

Work Requested -- GW026581
Works Details (top)

GROUNDWATER NUMBER GW026581
LIC-NUM T0WA107460
AUTHORISED-PURPOSES WASTE DISPOSAL
INTENDED-PURPOSES WASTE DISPOSAL

WORK-TYPE Bore open thru rock
WORK-STATUS (Unknown)
CONSTRUCTION-METHOD Cable Tool
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 1967-01-01

FINAL-DEPTH (metres) 92.90
DRILLED-DEPTH (metres} 93.00
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY N/A

GWMA 603 - SYDNEY BASIN
GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE (Unknown)

NORTHING 6272520.00

EASTING 342084.00

LATITUDE 33 40" 32"

LONGITUDE 151 18" 22"

GS-MAP 005583

AMG-ZONE 56

COORD-SOURCE GD.,PR. MAP

REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 17

Licensed {top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP N/A

Construction (top)

agh 4 Ul 4

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter; ’
|D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity [
HOLE- PIPE- COMPONENT- COMPONENT- DEETN™  DEPTH-TO OD 1D \\rroua) pETAIL {
NO NO CODE TYPE (metres) {metres) {mm} {mm) i
: Driven -
1 1 Casing {Unknown) 0.00 31.60 203 into Hote [
Water Bearing Zones (top) -
[
FROM- D- TEST-HOLE-
DEPTH {n?‘;RE;T“ '(I';:L?::;I)ESS ROCK-CAT- 4 D- YIELD DEPTH DURATION SALINITY _
(metres) L (metres) ¢
13.70 13.70 0.00 Fractured 2.40 (Unknown) *~
28.00 28.00 0.00 Fractured 2.40 0.38 {Unknown) -,
56.30 56.30 0.00 Consolidated 2.40 0.38 {(Unknown) :
71.30 71.30 0.00 Fractured 2.40 0.51 (Unknown)
86.80 86.80 0.00 Fractured 1.50 1.62 (Unknown) [
L
Drillers Log (top) -~
FROM TO THICKNESS DESC GEQ-MATERIAL COMMENT L
0.00 12.19 1219 Clay Sandy
1219 2712 14.93 Shale Red Water Supply
2712 28.04 0.92 Rock Grey Hard
28.04 51.81 23.77 Shale Black Water Supply
51.81 56.38 4.57 Rock Grey Hard o
56.38 60.96 4.58 Sandstone Water Supply
60.96 71.32 10.36 Rock
71.32 76.80 548 Shale Hard Water Supply
76.80 92.96 16.16 Rock Black Hard Water Supply
Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.
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Groundwater Works Summary

For information on the meaning of fields please see Glossary -
Document Generated on Wednesday, November 16, 2011 L Print Report ]

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW105936
Works Details (top)

GROUNDWATER NUMBER GW105936
LIC-NUM 10WA107516
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES

WORK-TYPE Bore
WORK-STATUS
CONSTRUCTION-METHOD
OWNER-TYPE

COMMENCE-DATE

COMPLETION-DATE 2005-05-19
FINAL-DEPTH (metres)

DRILLED-DEPTH (metres)
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY COPELAND
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST

RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18
GRID-ZONE 56/1
SCALE 1:25,000
ELEVATION
ELEVATION-SOURCE (Unknown)
NORTHING 6272453.00
EASTING 343556.00
LATITUDE 33 40" 35"
LONGITUDE 151 18' 45"
GS-MAP

AMG-ZONE 56
COORD-SOURCE

REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP A 339661

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP A 339661

Water Bearing Zones (top)
no details
Drillers Log (fop)

no details

Warning To Clients: This raw data has been suppl
licensees and other sources. The DIPNR does not
should consider verifying this data before relying on it. Professiona

data.

hitn-/He? dnr new oo an /ﬂfnvv/r‘liwqf/mxnvnr]rc‘?(}‘f\f\lﬂﬁ:@\]?1 NR0AK

T

ied to the Department of Infrastructure, Planning and Natural Resources (DIPNR} by drillers,
verify the accuracy of this data. The data is presented for use by you at your own risk. You
| hydrogeological advice should be sought in interpreting and using this
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Groundwater Works Summary

Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Bocument Generated on Wednesday, November 16, 2011 L

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108158
Works Details (top)

GROUNDWATER NUMBER GW108158
LIC-NUM 10WA107561
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC

WORK-TYPE Spear
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD

OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2006-05-07

FINAL-DEPTH (metres) 6.30
DRILLED-DEPTH (metres) 6.30
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY FRANCIS
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 2.60
SALINITY

YIELD 1.00

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION

ELEVATION-SOURCE

NORTHING 6272442.00

EASTING 343576.00

LATITUDE 33 40" 35"

LONGITUDE 151 18' 45"

GS-MAP

AMG-ZONE 56

COORD-SOURCE GIS - Geographic Information System
REMARK

Form-A (top)

rage 1 o1 £
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP B 332661

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP B 339661

Construction (top)

Negative depths indicate Above Ground Level:H-Hole;P-Pipe;OD-0utside Diameter; M
ID-Inside Diameter:C-Cemented;SL-Slot Lengih; A-Aperture;GS-Grain Size;Q-Quantity !

DEPTH-
HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD 1D !
FROM INTERVAL DETAIL { g
NO NO CODE TYPE (metres) {metres) (mm) (mm) i
1 Hole Hole 0.00 6.30 100 -
1 1 Casing PVC Class 9 0.00 6.00 100 Glued
Water Bearing Zones {top) =
J
ot TO-DEPTH THICKNESS  ROCK-  SW-D- o0 TEST-HOLE-  [ipamon el Ty (-
{metres) (metres) CAT-DESC L D-L DEPTH (metres)
(metres) .
2.60 6.30 3.70 2.60 1.00 Good
Drillers Log (top)
FROM TO THICKNESS DESC GEO-MATERIAL COMMENT H#'
0.00 6.30 8.30 sand .3
.
)
Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources {DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You £
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this :
data. L_:
B!
i
i
|

httn-//ie? dnr newr oav an/mravv/dinne/owrrorke 2CTWWID=W1 NR18R . 1&11/011

—
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Groundwater Works Summary

For information on the meaning of fields please see Glossary L Print Report |
Document Generated on Wednesday, November 16, 2011 i

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108500
Works Details (top)

GROUNDWATER NUMBER GW108500
LIC-NUM 10WA107522
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC

WORK-TYPE Spear
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD Jetted
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2006-11-10

FINAL-DEPTH {metres) 4.00
DRILLED-DEPTH (metres) 4.00
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY STRATA PLAN 16473
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL 2.00

SALINITY

YIELD 1.00

Site Details {top)

REGION 10 - SYDNEY SOQUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT
CMA-MAP 9130-18
GRID-ZONE 56/1
. SCALE 1:25,000
ELEVATION
ELEVATION-SOURCE
NORTHING 6272338.00
EASTING 343526.00
LATITUDE 33 40" 39"
LONGITUDE 151 18' 43"
GS-MAP
AMG-ZONE 56
COORD-SQOURCE GIS - Geographic Information System
REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP SP 16473

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 16473

Construction (top}

Negative depths indicate Above Ground Level;H-tHole;P-Pipe;CD-Outside Diamefer;
D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT-

NO NO CODE TYPE

1 Hole Hole

1 1 Casing P.V.C.

1 1 Opening Screen
Water Bearing Zones (top)

PR ot TO-DEPTH THICKNESS

(metres) (metres) (metres)

2.00 4.00 2.00

Drillers Log (top)

FROM TO THICKNESS DESC
0.00 0.10 0.10 Topsoll

0.10 4.00 3.90 Sand, yellow

DEPTH-TO

CAT-DESC L YIELD

GEO-MATERIAL COMMENT

4 O & VL &

oD ID

(mm) (mm) INTERVAL DETAIL

110 Jetted

100 Glued
Stainless
Steal; A:

50 .0tmm;
Screwed

TEST-HOLE- DURATION SALINITY

DEPTH (metres)

Warning To Clients: This raw data has been supplied to the Departmen
licensees and other sources. The DIPNR does not verify the accuracy o

t of Infrastructure, Planning and Natural Resources (DIPKNR) by drillers,
f this data. The data is presented for use by you at your own risk. You

should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this

data.

htl;n_://i82.dnr,nsw-gov_au/nmxv/dinnr/ pwworks? GWWIN=GW10R500

14117011
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Groundwater Works Summary

For information on the meaning of fields please see Glossary ' ' [ Print Report ]
Document Generated on Wednesday, November 16, 2011_ i :

Works Detaiis Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108558
Works Details (top)

GROUNDWATER NUMBER GW108558
LIC-NUM 10WA108167
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC

WORK-TYPE Spear
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD

OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2007-02-05

FINAL-DEPTH {metres) 4.30
DRILLED-DEPTH {metres) 4.30
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY HARRIS
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 2.80
SALINITY

YIELD 1.00

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 212 - HAWKESBURY RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 561

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE

NORTHING 6272612.00

EASTING 343632.00

LATITUDE 33 40' 30"

LONGITUDE 151 18' 48"

GS-MAP

AMG-ZONE 56

COORD-S0OURCE GIS - Geographic Information System
REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 33/F/7236

Licensed (iop)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 33 7236

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe,OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

DEPTH-
HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD ID
FROM INTERVAL DETAIL
NO NO CODE TYPE (metres) (metres) (mm) (mm)
1 Hole Hole 0.00 4.30 110
Glued; Driven
1 1 Casing PVC Class 9 0.00 4.30 110 110 into Hole;
(Unknown)
Stainiess Steel;
, Screen - ) R
1 1 Opening Gauze/Mesh 3.70 4.30 50 SL: 60mm;
Screwed

Water Bearing Zones (top)

FROM-
TO-DEPTH THICKNESS  ROCK- S-W- D- TEST-HOLE-
:ﬁ;::‘s) (metres)  (metres) CAT-DESC L D-L YELD pERTH (metres) PURATION SALINITY
2.30 4.30 2.00 2.80 1.00 4.00
Drillers Log (top)
FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 2.30 2.30 Sandstone, compacted
2.30 4.30 2.00 Sand, fine
430 4.30 0.00 Mud, grey

T2

{_—d

A

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professionai hydrogeological advice should be sought in interpreting and using this
data.

httn://is2.dnr.nsw.gov.an/nroxv/dionr/owworks ?GWWID=GWI1NRS5R , 1AR/11/2011

| I
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Groundwater Works Summary

For information on the meaning of fields please see Glossary -
Document Generated on Wednesday, November 16, 2011 LPrl_n_t_ Report ]

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108579
Works Details {top)

GROUNDWATER NUMBER GW108579
LIC-NUM 10WA109184
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC

WORK-TYPE Spear
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD Auger
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2007-03-09

FINAL-DEPTH (metres) 6.60
DRILLED-DEPTH (metres) 6.60
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY MC HUGH
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 4.00
SALINITY

YIELD 0.50

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN 213 - SYDNEY COAST - GEORGES RIVER
AREA-DISTRICT

CMA-MAP 9130-18

GRID-ZONE 56/1

SCALE 1:25,000

ELEVATION

ELEVATION-SOURCE

NORTHING 6272426.00

EASTING 343749.00

LATITUDE 33 40" 36"

LONGITUDE 151 18" 52"

GS-MAP

AMG-ZONE 56

COORD-SOURCE GIS - Geographic Information System
REMARK

Form-A (top)




uroundawater works sutnmary

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 13/A/8195

Licensed {top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 13 6195

Construction (top)

ragv &4 Ul

Negative depths indicate Above Ground Level:H-Hole;P-Pipe;OD-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

DEPTH-
HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD ID
NO NO CODE TYPE FROM (metres)  (mm) (mm) 'NTERVAL DETAIL
(metres)
1 Hole Hole 0.00 6.60 110 Auger
1 1 Casing PVC Class 9 0.00 6.60 110 Glued, Driven
into Hole
Stainless Steel;
1 1 Opening Screen 6.00 6.60 50 SL: 60mm;
Screwed
Water Bearing Zones (top)
Elég% TO.DEPTH THICKNESS ROCK-  SW-D- o TESTHOLE-  hipaion SALINITY
{metres) {metres) {metres) CAT-DESC L D-L DEPTH (metres)
4.00 6.60 2.60 4.00 0.50 Fair

Drillers Log (top)

FROM TO THICKNESS DESC

GEO-MATERIAL COMMENT

0.00 0.10 0.10 Tospoil

0.10 3.50 3.40 Sand, yellow

350 4.000.50 Soil & Sand

400 6.60 260 Soil, dark & grey Sand

T

Warning To Clients: This raw data has been supplied to the Department of infrastructure,
The DIPNR does not verify the

licensees and other sources.

Planning and Natural Resources (DIPNR) by drillers,
accuracy of this data. The dafa is presented for use by you at your own risk. You

should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this

data.

Tt 1o Awnw maover reaxr m.I“.mv‘rm.’n“,-.fm‘mmﬂmf)rlnnxﬁn__t_‘:“n_(\o::'-m
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011 e o TR

|
|

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW108682
Works Details (top)

GROUNDWATER NUMBER GW1086382
LIC-NUM 10WA109190
AUTHORISED-PURPOSES DOMESTIC
INTENDED-PURPOSES DOMESTIC

WORK-TYPE Spear
WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD Auger
OWNER-TYPE " Private
COMMENCE-DATE

COMPLETION-DATE 2007-03-23

FINAL-DEPTH (metres) 3.50
DRILLED-DEPTH (metres) 3.50
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY CAVE
GWMA -
GW-ZONE -
STANDING-WATER-LEVEL 2.60
SALINITY 600.00

YIELD 1.00
Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6272714.00
EASTING 343618.00
LATITUDE 33 40" 26"
LONGITUDE 151 18' 47"
GS-MAP

AMG-ZONE 56

COORD-SOURCE GIS - Geographic Information System

REMARK

Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 2G/Ef6195

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 26 6195

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;0D-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length:A-Aperture; GS-Grain Size;Q-Quantity

DEPTH-
HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD ID
NO NO CODE TYPE FROM (metres)  (mm) (mm) 'NTERVAL DETAIL
(metres)
1 Hole Hole 0.00 3.50 110 Auger
. Glued; Driven
1 1 Casing PVC Class 9 0.00 3.50 110 into Hole
Stainless Sieel;
1 1 Opening Screen 3.00 3.50 50 SL.: 60mm;
Screwed

Water Bearing Zones (top)

FROM-

TO-DEPTH THICKNESS ROCK-  S-W- D- TEST-HOLE-
3:15;::'3) (metres)  (metres) CAT-DESC L D-L YIELD DEPTH (metres) PURATION SALINITY
2.60 3.50 0.90 260  1.00 600.00

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 0.20 0.20 dust, fine

0.20 1.00 0.80 topsoil, black

1.00 2.00 1.00 sand, grey

260 3.50 0.90 sand, clay

£

(o

i
R

o

-~
[ A—

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.

hfh‘g'{'/iq') Anr new oov anfrrnvvldinne/owrarnelee HTWIWTN=GW I NRARD _ 1411011
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011 SE—

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW111427

Works Details (top)

GROUNDWATER NUMBER GW111427
i LIC-NUM 10BL604448
AUTHORISED-PURPOSES RECREATION (GROUNDWATER)
INTENDED-PURPOSES RECREATION (GROUNDWATER)

WORK-TYPE Bore
WORK-STATUS

CONSTRUCTION-METHOD Down Hole Hammer
OWNER-TYPE Local Govt
COMMENCE-DATE

COMPLETION-DATE 2008-02-25
FINAL-DEPTH (metres) 103.00
DRILLED-DEPTH (metres) 102.00
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY NORTH NARRABEEN RESERVE
GWMA : -
GW-ZONE -
STANDING-WATER-LEVEL 3.00
’ SALINITY 3.20
YIELD 0.87

Site Details (top)

; REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN
} AREA-DISTRICT
’ CMA-MAP
; GRID-ZONE
i SCALE
ELEVATION
! ELEVATION-SOURCE
: NORTHING 6271999.00
EASTING 342793.00
LATITUDE 33 40' 49"
LONGITUDE 151 18' 15"
; GS-MAP
; AMG-ZONE 56
COORD-SOURCE
REMARK

Form-A {top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 7092//1051073

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 1 1064208

Construction (top)

Negative depths indicate Above Ground Level:H-Hole:P-Pipe;0D-Outside Diameter,
ID-Inside Diameter;C-Gemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- EESL“' [T’SPTH' oD ID

NO NO CODE TYPE (metres) (metres) (mm) (mm)
1 Hole Hole 0.00 7.00 254

1 Hole Hole 7.00 103.00 200

(] 1 Casing Steel 0.00 7.00 219

1 1 Casing PVC Ciass 9 0.00 103.00 160

1 1 Opening Slots - Diagonal 30.00 36.00 160

1 1 Opening Slots - Diagonal 48.00 54.00

1 1 Opening Slots - Diagonal 66.00 78.00

1 1 Opening Slots - Diagonal 90.00 96.00

1 Annulus Waterworn/Rounded 0.00 0.00

1 Annulus Concrete 7.00 8.00 200

Water Bearing Zones (top)

FROM- TO-DEPTH THICKNESS ROCK-  SW-D TEST-HOLE
DEPTH ot t CAT-DESC L DL YELD DERTH (met
(metres) (metres) {metres) - - (metres)
18.00 19.00 1.00 0.30

24.00 25.00 1.00 0.36

72.00 73.00 1.00 3.00 0.87

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

0.00 1.00 1.00 SANDY SOIL

1.00 500 4.00 CLAY GREY

hitne//ie? Anr nawr onv ml/nrnvv/A-'lnﬂffmxnwnr'lre')ﬂ‘ﬁnﬁnn:ﬂ“” 11427

S

Idgv £ 010 [

INTERVAL DETAIL

Down Hole
Hammer

Down Hole
Hammer

Welded; Driven
into Hole; Cap

Screwed and
Glued; Seated
on Bottom

PVC Class 9;
Oxy-Acetylene
Slotted; Si.:
6mm; A: 2mm
Oxy-Acetylene
Slotted; SL:
emm; A: 2mm
Oxy-Acetylene
Slotted; SL.
12mm; A Zmm
Oxy-Acetylene
Slotted; SL:
emm; A: 2mm
Graded; GS: 5-
mm

)

DURATION SALINITY [

0.50
0.50
0.50

3.20
3.10
3.20

14117011
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5.00
8.00
24.00
48.00
54.00
60.00

8.00 3.00

'24.00 16.00

48.00 24.00
54.00 6.00
60.00 6.00
102.00 42.00

CLAY RED
SHALE GREY
CLAYSTONE
SHALE GREY
CLAYSTONE
SLATE

rage s o1 3

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources, The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeoclogical advice should be sought in interpreting and using this
data.




T dagw LuL g

Groundwater Works Summary

Far information on the meaning of fields please see Glossary

Document Generated on Wednesday, November 16, 2011 [ Print Report ]

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW111444
Works Details (top}

GROUNDWATER NUMBER GW111444

LIC-NUM 108L602048
AUTHORISED-PURPOSES TEST BORE
INTENDED-PURPOSES TEST BORE

WORK-TYPE Bore
WORK-STATUS

CONSTRUCTION-METHOD Down Hole Hammer
OWNER-TYPE Local Govt
COMMENCE-DATE

COMPLETION-DATE 2008-02-25

FINAL-DEPTH {metres) 103.00
DRILLED-DEPTH (metres) 103.00
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY KITCHENER PARK
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL 3.00

SALINITY 3.20

YIELD 0.87

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6272193.00
EASTING 342900.00
LATITURE 33 40' 43"
LONGITUDE 151 18' 19"
GS-MAP

AMG-ZONE 56
COORD-SOURCE

REMARK

Form-A (top)

_ htto://is2.dnr.nsw.gov.au/vroxv/dionr/ewworks?2GWWID=GW111444 E _ _ 16/11/2011
- . WIS —
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 7090//1073460

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 7090 1073460

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;0D-Outside Diameter:
ID-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture;GS-Grain Size;Q-Quantity

DEPTH- DEPTH-

HOLE- RGE" COMPONENT- TIPONENT- oM 7O ?r:’m) ;zm) INTERVAL DETAIL
(metres) (metres)

1 Hole Hole 0.00 7.00 254 pown Fole

1 Hole Hole 7.00 103.00 200 pown Hole

1 1 Casing Steel 0.00 7.00 219 ;’r‘]"t‘:'f_'eod,;f:’g‘;g”
Screwed and

1 1 Casing PVC Class 9 0.00 103.00 160 Glued; Seated
on Boitom
PVC Class 9;

1 1 Opening Slots - Diagonal ~ 30.00  36.00 160 Cadng Y-
&6mm; A: 2mm
Casing - Oxy-

1 1 Opening Slots - Diagonal 48.00 54.00 cut Slot; SL:
6rmm; A: 2mm

1 1 Opening Slots - Diagonal 66.00 78.00 g{: n;l 2mm; A:

1 1 Opening Slots 90.00 96.00 SL: 6mm

1 Annulus Waterworn/Rounded 0.00 0.00 ?r;arﬁem GS: 5-

1 Annulus Concrete 7.00 8.00 200

Water Bearing Zones (top)

o TODEPTH THICKNESS ~ROCK-  SW-D- v TESTHOLE- oo o0 o

(metres) {metres) CAT-DESC L D-L DEPTH {metres)

{metres)

18.00 19.00 1.00 0.30 0.50 3.20

24.00 25.00 1.00 0.36 0.50 3.10

72.00 73.00 1.00 3.00 0.87 0.50 3.20

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL. COMMENT

0.00 1.00 1.00 SOIL SANDY
1.00 5.00 400 CLAY GREY
500 8.00 3.00 CLAY RED

8.00 24.00 16.00 SHALE GREY




ULULLIUWALTL ¥Y ULES DUl y rage 3013 |

24.00 48.00 24.00 BAULDHILL CLAYSTONE

48.00 54.00 6.00 SHALE GREY i
5400 60.00 6.00 BAULDHILL CLAYSTONE ; :
60.00 103.00 43.00 SLATE

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.

,.,.-...ﬂ._.‘

httn+/fie? dnr nowr onv aninravv/divnr/oarararke HTWWID=03W1 1 'lA!A_.A E ) o 14/11/7011
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Groundwater Works Summary

For information on the meaning of fields please see Glossary LPrint Report ]

Document Generated on Wednesday, November 16, 2011

Works Details Site Details Form A Licensed Construction Water Bearing Zone

Work Requested -- GW108888
Works Details (top)

GROUNDWATER NUMBER GW108888

LIC-NUM " 10CA107769

AUTHORISED-PURPOSES IRRIGATION RECREATION (GROUNDWATER)
INTENDED-PURPOSES IRRIGATION RECREATION (GROUNDWATERY)
WORK-TYPE Bore

WORK-STATUS Supply Obtained
CONSTRUCTION-METHOD Down Hole Hammer
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2008-06-02

FINAL-DEPTH (metres) 73.00
DRILLED-DEPTH (metres} 73.00
CONTRACTOR-NAME
DRILLER-NAME

PROPERTY MONA VALE GOLF COURSE
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL 7.00

SALINITY 1.58

YIELD 14.06

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6272010.00
EASTING 343062.00
LATITUDE 33 40" 49"
LONGITUDE 151 18' 25"
GS-MAP

AMG-ZONE 56
COORD-SOURCE

REMARK

Form-A (top)

s Drillers Log

rage 101 2
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 7092 1051073

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 7092 1051073

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;OD-Outside Diameter;
|D-Inside Diameter;C-Cemented;SL-Slot Length;A-Aperture; GS-Grain Size;Q-Quantity

DEPTH-
HOLE- PIPE- COMPONENT- COMPONENT- DEPTH-TO OD ID
FROM INTERVAL DETAIL

NQC NO CODE TYPE (metres) (metres) (mm) (mm)

1 Hole Hole 0.00 12.00 300 Down Hole
Hammer

1 Hole Hole 12.00 48.00 254 Down Hole
Hammer

1 Hole Hole 48.00 73.00 203 Down Hole
Hammer
Welded;

1 1 Casing Steel 0.00 12.00 273 Driven into
Hole
Welded;

1 1 Casing Steel 0.00 48.00 219 Driven into
Hole

Water Bearing Zones (top)

E‘;g!r"l_'l TO-DEPTH THICKNESS ~ROCK-  $:W-D- oo o TESTHOLE:  pioao o o e

(metres) (metres) {metres) CAT-DESC L D-L DEPTH {metres)

17.00 18.00 1.00 7.00 1.25

29.00 30.00 1.00 0.41

57.00 58.00 1.00 12.40

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT

0.00 1.00 1.00 TOPSOIL

1.00 10.50 9.50 CLAY

10.50 60.00 49.50 SANDSTONE

60.00 73.00 13.00 SANDSTONE

Warning To Clients: This raw data has been supplied fo the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drillers,
licensees and other sources. The DIPNR dees not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.

httn://is2.dnr.nsw.gov.au/nroxv/dinnr/owwork 2 GWWIN=GWTORRKRR o R AR 0N
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011 i

g Works Details Site Details Form A Licensed Construction Water Bearing Zones Dirillers Log

| Work Requested -- GW111104
Works Details (top)

GROUNDWATER NUMBER GW111104

LIC-NUM 10BLE03983
AUTHORISED-PURPOSES MONITORING BORE
INTENDED-PURPOSES MONITORING BORE

WORK-TYPE Bore
WORK-STATUS

CONSTRUCTION-METHOD Auger - Solid Flight
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2010-06-15

FINAL-DEPTH (metres) 4.00
DRILLED-DEPTH (metres} 4.20
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY MOBIL MONA VALE
d GWMA -

GW-ZONE -
STANDING-WATER-LEVEL 2.00

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION

‘ ELEVATION-SOURCE

3 NORTHING 6272387.00
EASTING 343146.00
LATITUDE 33 40 37"
LONGITUDE 151 18' 29"
; GS-MAP

AMG-ZONE 56
COORD-SOURCE

REMARK

[STPA——

—
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Form-A (top)
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 11//619503

Licensed (top)

COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 11 819503

Construction (top)

Negative depths indicate Above Ground Level;H-Hole;P-Pipe;0D-Outside Diameter;
ID-Inside Diameter;C-Cemented;SL-Slot Length:A-Aperture;GS-Grain Size;Q-Quantity

DEPTH- DEPTH-

No T RoT CONEONENT- COMPONENT-  From 7O ?nf'm) :ﬂm) INTERVAL DETAIL
(metres) (metres)

1 Hole Hole 0.00 4.20 150 Auger - Solid
Flight
Other; Seated

1 1 Casing PVC Class 18 0.00 1.00 60 50 on Bottom; End
cap
PVC Class 18;
Casing -

1 1 Opening Slots - Horizontal ~ 1.00 4.00 60 g'lgft';g_e&_
40mm;,A:
3.8mm; Other

1 Annulus Waterworn/Rounded 0.70 4.00 fr;arged; GS: 2-

Water Bearing Zones (top)

o TODEPTH THICKNESS ~ ROCK-  SW-D- v o TEST-HOLE- oo o

{metres) {metres) CAT-DESC L D-L DEPTH {metres)

(metres)

2.00 4.00 2.00 2.00

Drillers Log (top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
0.00 1.201.20 FILL

1.20  2.00 0.80 CLAY YELLOW FIRM

2.00 4.00 2.00 SAND L/BROWN CLAYEY

Warning To Clients: This raw data has been supplied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by drilters,
licensees and other sources. The DIPNR does not verify the accuracy of this data. The data is presented for use by you at your own risk. You
should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this
data.

. httn:/fig? dnr new onw an/nroxvidinnr/owwark?GWWIN=(GW111104 B o 1ARMIM0
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Groundwater Works Summary

For information on the meaning of fields please see Glossary [ Print Report ]
Document Generated on Wednesday, November 16, 2011 =L E

Works Details Site Details Form A Licensed Construction Water Bearing Zones Drillers Log

Work Requested -- GW111105
Works Details (top)

GROUNDWATER NUMBER GW111105
LIC-NUM 10BL603983
AUTHORISED-PURPOSES MONITORING BORE
INTENDED-PURPOSES  MONITORING BORE

WORK-TYPE Bore
WORK-STATUS .
CONSTRUCTION-METHOD Auger - Solid Flight
OWNER-TYPE Private
COMMENCE-DATE

COMPLETION-DATE 2010-06-15

FINAL-DEPTH (metres) 5.00
DRILLED-DEPTH {metres) 5.00
CONTRACTOR-NAME

DRILLER-NAME

PROPERTY . MOBIL MONA VALE
GWMA -

GW-ZONE -
STANDING-WATER-LEVEL 2.00

SALINITY

YIELD

Site Details (top)

REGION 10 - SYDNEY SOUTH COAST
RIVER-BASIN

AREA-DISTRICT

CMA-MAP

GRID-ZONE

SCALE

ELEVATION
ELEVATION-SOURCE

NORTHING 6272381.00
EASTING 343164.00
LATITUDE 33 40" 37"
LONGITUDE 151 18' 29"
GS-MAP

AMG-ZONE 56
COORD-SOURCE

REMARK

Form-A {top)

rage 1 UL 2
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COUNTY CUMBERLAND
PARISH NARRABEEN
PORTION-LOT-DP 11//619503

Licensed (top)
COUNTY CUMBERLAND
PARISH NARRABEEN

PORTION-LOT-DP 11 619503

Construction (top)

Negative depths indicate Above Ground Level:H-Hole:P-Pipe;OD-Outside Diamster;
ID-Inside Diameter;C-Cemented;SL-Slot Lengthi;A-Aperture;GS-Grain Size;Q-Quantity

HOLE- PIPE- COMPONENT- COMPONENT- ESZLH' .?SPTH' oD b

NO NO CODE TYPE (motres) (metres) (M) {mm)

1 Hole Hole 0.00 5.00 150

1 1 Casing PVC Class 18 1.00 2.00 60 50

1 1 Opening Slots - Horizontal 2.00 5.00 60

1 Annulus Waterworn/Rounded 0.70 5.00

Water Bearing Zones (top)

FROM.- TO-DEPTH THICKNESS ROCK-  SW-D TEST-HO
DEPTH o t CAT-DESC L b YELD pepTH e
(metres) {metres) {metres) - - {(metres)
2.00 5.00 3.00 2.00

Drillers Log {top)

FROM TO THICKNESS DESC GEO-MATERIAL COMMENT
000 1.20 1.20 FILL

120  2.00 0.80 GLAY FIRM/YELLOW

200 5.00 3.00 SAND LIGHT BROWN CLAYEY

dpl 2 Ul 2

INTERVAL DETAIL

Auger - Solid
Flight

Other; Seated;
End cap

PVC Class 18;
Casing -
Machine
Slotted; SL.:
40mm; A:
3.8mm; Other

Graded; GS: 2-
4mm

DURATION SALINITY

Warning To Clients: This raw data has been suppl
licensees and other sources. The DIPNR does not

ied to the Department of Infrastructure, Planning and Natural Resources (DIPNR) by driilers,
verify the accuracy of this data. The data is presented for use by you at your own risk. You

should consider verifying this data before relying on it. Professional hydrogeological advice should be sought in interpreting and using this

data.

httn://is2.dnr.nsw oov an/nroxvidinnr/owwork<?GWW IM=GW111105
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APPENDIX E

SGS ENVIRONMENTAL SERVICES ANALYTICAL REPORT
AND
ENVIROLAB SERVICES CERTIFICATE OF ANALYSIS




ANALYTICAL REPORT
25 November 2011

GEOTECHNIQUE PTY LTD
P O Box 880

PENRITH

NSW 2751

Attention: Alan Thompson

Your Reference: 12593-1 - Mona Vale - Geotechnique

Our Reference: SE90013 Samples: 42 Soils, 1 Water
Received: 16/11/11

Preliminary Report Sent: Not Issued

These samples were analysed in accordance with your writteninstructions.

For and on Behalf of:
SGS ENVIRONMENTAL SERVICES

Sample Receipt: Angela Mamalicos AU.SampleReceipt.Sydney @sgs.com
Production Manager: Huong Crawford Huong.Crawford @sgs.com

Results Approved and/or Authorised by:

EZand rhmbash _ ()‘M\,ﬁ

Edward Ibrakim Dong Liang
Laboratory Manager Inorganic/Metal Supervisor
g\er\w Lostoses,
Ly Ki'!’ Hae s Snezana Kostoka
Organics Signatory Chemist
A This document is issued in accordance
N AT A with NATA's accreditation requirements.
Accredited for compliance with ISONEC 17025,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. Page 1 of 29
WORLD RECOGNISED SGS Australia Pty Ltd Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia

ACCREDITATION ABN 44 000 954 278 t+61 (0)2 8594 0400 f + 61 (0)2 8594 0499 WWW.al.sgs.com

s



PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

MBTEX in Soil
Our Reference: UNITS SE90013-3 | SE90043-1 | SES0013-1 { SES0013-2 | SE90013-2
0 2 0 9
Your Reference e MWA1 BH1- BH1 BH2 BH3
Sample Matrix | e Sail Soil Soil Sail Soil
Date Sampled 16/11/2011 | 16/11/2011 | 16M1/2011 | 16/11/2011 | 16/11/2011
Depth 0.8-1.1 0.1-0.2 0.7-09 0.5-0.8 2.0-2.3
Date Extracted (MBTEX) 181172011 | 18/11/201% | 18M1/2011 | 18M1/2011 | 18/11/2011
Date Analysed (MBTEX) 18/11/2011 | 181472011 | 18/11/2011 | 18/11/2011 | 18M11/2011
Methyl-tert-butyl ether (M{BE) mg/kg <0.1 <0.1 <0.1 <0.1 <01
Benzene mg/kg 02 <0.1 0.5 <0.1 <0.1
Toluene mg/kg 07 <0.1 0.1 <0.1 <0.1
Ethylbenzene mg/kg 1.0 <0.1 1.2 <0.1 <0.1
Total Xylenes mglkg 6.2 04 7.0 <0.3 <0.3
BTEX Surrogate (%) % 95 92 93 94 98
MBTEX in Soif
Our Reference: UNITS SEQ0013-3 | SES0013-3 | SE90013-3 | SE90013-4
3 4 8 3
Your Reference —emm—————— BH4 BH4 Buplicate Tripspike
D2 TS1
Sample Matrix e ———— Soil Soil Sail Soil
Date Sampled 16/41/2011 | 16M1/2011 | 1671172011 | 18M1/2011
Depth 0.2-0.5 0.5-0.8 - -
Date Extracted (MBTEX) 18/11/2011 | 18M1/2011 | 18/11/2011 | 18/11/2011
Date Analysed (MBTEX) 18/11/2011 | 181172011 | 18M11/2011 | 18/11/2011
Methyl-teri-butyl ether (MIBE) ma/kg <0.1 <0.1 <Q.1 95%
Benzene mg/kg <0.1 <0.1 0.1 95%
Toluene mgfkg <01 <0.1 0.6 99%
Ethyibenzene mg'kg <0.1 <0.1 0.9 97%
Total Xylenes mglkg <0.3 <0.3 57 99%
BTEX Surrogate (%) % 102 79 105 100
A This document is issued in accordance
NATA fxrydﬁt]e-ﬁr?o?ﬁ;ﬂ:;ﬂ ii%ﬁ".’é%’ﬁ?é 17025.
Page 2 of 29

y NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full

SGS Australia Pty Ltd
ABN 44 000 954 278

Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015  Australia
t+61(0)2 8584 0400 f+ 61 {0)2 8594 0499 WWW.al.sgs.com




PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SES0013

Total Recoverable Hydrocarbons in Soil
Our Reference: UNITS SEQ0013-3 | SE90013-1 | SE90013-1 | SE90013-2 | SES0013-2
0 2 0 9
Your Reference Bt M BH1 BH1 BH2 BH3
Sample Matrix | =meeeeeeeee Soil Soil Soil Soit Soil
Date Sarnpled 16/11/2011 | 16/11/2011 | 16M1/2011 | 16/1/2011 | 16/11/2011
Depih 0.8-1.1 0.1-0.2 0.7-0.9 0.5-0.8 2023
Date Extracted (TRH C6-C9 PT} 18/11/2011 | 18M11/2011 | 18112011 | 18/11/2011 | 18/11/2011
Date Analysed {TRH C6-C9 PT)} 18/11/2011 | 48/11/2011 | 18/11/2011 | 18/11/2011 | 18/11/2011
TRH Cs - Co P&T mg/kg 250 <20 360 30 <20
Date Extracted (TRH C10-C40) 18/11/2011 | 18M1/2011 | 18/11/2011 | 18/11/2011 | 18/11/2011
Date Analysed (TRH C10-C40) 18111/2011 | 18M1/2011 | 18M1/2011 ; 18/11/2011 | 18/11/2011
TRH C1o - C14 mg/kg 5,900 180 14,000 1,300 42
TRH C15 - Cz8 mgikg 14,000 740 35,000 3,300 190
TRH Cz9 - Cao mg'kg <150 <150 <150 <150 <150
Total Recoverable Hydrocarbons in Soil
Our Reference: UNITS SEQ0013-3 | SE90013-3 | SE90013-3
3 4 8
Your Reference e BH4 BH4 Duplicate
D2
Sample Matrix | e Soil Soil Soil
Date Sampled 16/11/2011 | 16/11/2011 | 16/11/2011
Depth 0.2-0.5 0.5-0.8 “
Date Extracted (TRH C6-C2 PT) 18/11/2011 | 18/11/2011 | 18/11/2011
Date Analysed {TRH C8-C8 PT) 18/11/2011 | 18/11/2011 | 18/11/2011
TRH Cs - Co P&T mgikg <20 <20 220
Date Extracted (TRH C10-C40) 18/11/2011 | 18111/2011 | 18/11/201
Date Analysed (TRH C10-C40) 181172011 | 18M 172011 § 18/11/2011
TRH C1o- C14 mg/kg <20 38 6,200
TRH C15 - Czs mg/kg <50 150 15,000
TRH C29 - C40 mg/kg <150 <150 <150
A This document is issued in accordance
NATA X?E:Z‘&Q'?o?ﬁfnﬁﬁ?}‘é’; o SONEG 17025,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. Page 3 of 29

WORLD RECOGNISED

ACCREDITATION

SGS Australia Pty Lid
ABN 44 000 964 278

Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
t+61 (0)2 594 0400 f+61 (0)2 85;34 0499 WVWAY.AL.SJS.coM
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

PAHSs in Soil
Cur Reference: UNITS SE90013-3 | SES0013-1 | SES0013-1 | SE90013-2 | SES0013-2
0 2 0 g
Your Reference e MW1 BH1 BH1 BH2 BH3
Sample Matrix s e Soil Sail Soil Soil Soil
Date Sampled 16/11/2011 | 16/11/2011 | 18M1/2011 | 16M11/2011 | 16/11/2011
Depth 0.8-1.1 0.1-0.2 0.7-0.9 0.5-0.8 2023
Date Extracted 18/11/2011 | 18/11/2011 | 18/11/2011 | 18/11/2011 | 18M11/2011
Date Analysed 18/11/2011 | 18/11/2011 | 18M11/2011 | 18/11/2011 | 18M11/2011
Naphthalene mg/kg 59 <0.10 14 1.5 <0.10
2-Methylnaphthalene mg/ka 30 0.41 78 7.3 <0.10
1-Methylnaphthalene mg/kg 17 0.31 C 41 47 <0.10
Acenaphthylens mg/kg 0.41 <0.10 1.0 017 <0.10
Acenaphthene mg/kg 1.8 <0.10 39 0.71 <0.10
Fluorene mg/kg 53 0.20 14 23 <0.10
Phenanthrene mg/kg 85 0.21 13 26 <0.10
Anthracene ma/kg 1.5 <0.10 2.8 0.42 <0.10
Fluoranthene mg/kg 0.42 <0.10 1.1 0.20 <0.10
Pyrene mgrlkg 23 0.10 5.8 0.70 <0.10
Benzolalanthracene mg/ka 0.12 <0.10 <0.10 <0.10 <0.10
Chrysene mg/ka 0.1 <0.10 <0.10 <0.10 <0.10
Benzo[b, kifluoranthene mg/kg <0.20 <0.20 <0.20 <0.20 <0.20
Benzofa]pyrene mg/kg 0.10 <0.10 <0.10 <0.10 <0.10
Indenc[723-cd]pyrene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10
Dibenzo[ahlanthracene mg/kg <0.10 <010 <0.10 <0.10 <0.10
Benzo[ghilperylene mg/kg <0.10 <0.10 <0.10 <0.10 <0.10
Total PAHs (sum) mg/kg <73.71 <2.53 <175.72 <21.42 <1.8
Nitrobenzene-d5 % 84 87 88 99 77
2-Fluorabiphenyl % 96 87 101 N 82
p -Terphenyl-di4 % 103 94 99 97 96
A This document is issued in accordance
NATA f:le“ﬁéﬁ'?ofﬁ'ﬁfém’é rewg;'i:rggﬁgé'wozs.
NATA accredited taboratory 2562 (4354).
This report must not be reproduced except in full. Page 4 of 29

NV

WORLD RECOGNISED
ACCREDITATION

8GS Australia Pty Lid
ABN 44 000 964 278

Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
t+61 (0)2 8594 0400 f+ 61 (0)2 8594 0499

www.al.sgs.com




PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SES0013

PAHSs in Soil
Our Reference: UNITS SEQ0013-3 | SEQ0013-3 | SE90013-3
3 4 8
Your Reference | smemmeemmeeee BH4 BH4 Duplicate
b2
SampleMatrix 0 | e Soil Soil Soi
Date Sampled 16/11/2011 16/11/2011 16/11/2011
Depth 0.2-0.5 0.5-0.8 -
Date Extracted 18/11/2011 | 18/11/2011 § 18M11/2011
Date Analysed 18/11/2011 | 18/11/2011 18/11I2b1 1
Naphthalene mg/kg <0.10 0.40 6.8
2-Methylnaphthalene mg/kg <0.10 1.7 31
1-Methylnaphthalene mgrkg <0.10 1.1 17
Acenaphthylene mglkg <0.10 <0.10 0.43
Acenaphthene mg/kg <0.10 <0.10 1.5
Fluorene mg/kg <0.10 0.27 6.7
Phenanthrene mg/kg <0.10 045 9.9
Anthracene mg/kg <0.10 <0.10 1.3
Fluoranthene mg/kg <0.10 <010 043
Pyrene mg/kg <0.10 <0.10 2.5
Benzo[a]anthracene mg/kg <0.10 <0.10 0.11
Chrysene my/kg <0.10 <0.10 <0.10
Benzo[b,klfluoranthene ma/kg <0.20 <0.20 <0.20
Benzo[alpyrene mg/kg <0.10 <0.10 <0.10
Indeno] 123-cdpyrene mg/kg <0.10 <0.10 <0.10
Dibenzo[ah]anthracene mg/kg <0.10 <0.10 <0.10
Benzo[ghi]perylene mg/kg <0.10 <0.10 <0.10
Total PAHSs (sum) maikg <1.8 <56.23 <79.30
Nitrobenzene-ds % 84 79 111
2-Fluorobiphenyl % 83 87 o4
g -Terphenyl-d14 % 92 98 100
A This document is issued in accordance
NATA Xﬁl‘:?é?@?%?‘éi’ﬁﬁﬁi%’é ith (SONEG. 17025,
NATA accredited laboratory 2562 (4354),
v This report must not be reproduced except in full. Page 5 of 29
WORLD RECOGNISED 8GS Australia Pty Ltd Environmental Services Unit 16/33 Maddox Street Alexandria NSW 2015 Australia
ACCREDTEATION ABN 44 000 964 278 t+61 (0)2 8594 0400 £+ 61 (0)2 8594 0499 WWW.2ULSgS. COm
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

OC Pesticides in Soil
Our Reference: UNITS SEQ0013-3 | SE90013-3 [ SE90013-3
3 8
Your Reference | —eeeememeees MwW1 BH4 Duplicate
D2
Sample Matrix e Soil Soil Sail
Date Sampled 1611172011 | 1612011 | 16/11/2011
Depth 0.8-11 0.2-0.5 -
Date Extracted 18M11/11 18111111 18/t111
Date Analysed 18/11/11 1811111 18/11/11
HCB mgfkg <0.1 <0.1 <0.1
Total , , -BHC mg/kg <0.3 <0.3 <0.3
- gamma-BHC(Lindane) mg/kg <0.1 <0.1 <0.1
Heptachlor Epoxide mygrkg <0.1 <01 <0Q.1
Heptachlor mg/kg <0.1 <0.1 <0.1
Methoxychior ma/kg <0.1 <0.1 <0.1
Aldrin mg/kg <0.1 <0.1 <0.1
Dieldrin mglkg <0.05 <0.05 <0.05
Endrin mg/kg <0.1 <0.1 <0.1
Total & - Endosulfan mgfkg <0.2 <0.2 <0.2
Endosulfan Sulphate mg'kg <0.1 <0.1 <0.1
Total DDD mg/kg <0.2 <0.2 <0.2
Total DDE mg'kg <0.2 <0.2 <Q.2
Total DDT my/kg <0.2 <0.2 <(.2
Total cis, trans- Chlordane mgikg <0.2 <0.2 <0.2
2,4,5,6-Tetrachloro-m-xylene (Surrogate % 79 102 77
A This document is issued in accordance
NATA oo v oo 17026,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. Page 6 of 29

SGS Australia Pty Ltd
ABN 44 000 964 278

Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
t+61(0)2 8504 0400 f+ 81 (0)2 8594 0499 Www.all.sgs.com




REPORT NO: SE96013

PROJECT: 12593-1 - Mona Vale - Geotechnique
PCBs in Soil
Our Reference: UNITS SE90013-3 | SES0013-3 | SE90013-3
3 8
Your Reference B MW BH4 Duplicate
D2
Sample Matrix | - Soeil Soil Soil
Date Sampled 161172011 | 16/11/2011 | 16/11/2011
Depth 0.8-1.1 0.205 -
Date Extracted 18/11/2011 | 18/11/2011 | 18/11/2011
Date Analysed 18/11/2011 | 18/11/2011 | 18/11/2011
Polychiorobiphenyls Total mg/kg <0.9 <0.9 <0.9
PCB_Surrogate 1 % 79 102 77
A This document is issued in accordance
N AT A with NATA’s accreditation requirements.
Accredited for compliance with ISOAIEC 17026.
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in fuil.
Page 7 of 29

WORLD RECOGNISED
ACCREDITATION

SGS Australia Pty Lid
ABN 44 000 964 278

Environmenta! Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORTNO: SE90013

Total Phenolics in Soil _
Our Reference: UNITS SE90013-3 | SE90013-3 | SE90013-3
3 8
Your Reference oo Mw1 BH4 Duplicate
D2
Sample Matrix e Soil Soil Soil
Date Sampled 16/11/2011 | 16/11/2011 | 161172011
Depth 0.8-1.1 0.2-0.5 -
Date Extracted (Phenols) 23M1/2011 | 231172011 | 2371172011
Date Analysed (Phenols) 23/11/2011 | 23M1/2011 | 23/M11/2011
Total Phenclics (as Phenol) mg/kg 04 0.2 038
A This document is issued in accordance
NAT with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025,
NATA accredited laboratory 2562 (4354).
This report must not be reproduced except in full.
Page 8 of 29

WORLD RECOGNISER SGS Australia Pty Ltd

ACCREDITATION ABN 44 000 964 278 t+61(0)2 85940400 f+ 61 (0)2 8594 0499

Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015  Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SES0013

r

Cyanide
Our Reference: UNITS SE90013-3 | SEQ0013-3 | SES0013-3
3 8
Your Reference [ - MW BH4 Duplicate
D2
Sample Matrix | cesememenee Soil Sail Soil
Date Sampled 16/11/2011 | 16/11/2011 | 16/11/2011
Depth 0.8-1.1 0.2-05 -
Date Extracted (Total Cyanide) 23112011 | 23M11/2011 | 23M11/2011
Date Analysed (Total Cyanide) 23M11/2011 | 23/11/2011 | 23/11/2011
Total Cyanide mglkg 0.18 0.1 <0.10
A This document is issued in accordance
N AT A with NATA’s accreditation requirements.
Accredited for compliance with ISCNEC 17025,
NATA accredited laboratory 2562 (4354).
“This report must not be reproduced except in full.
v e P l Page 9 of 29
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

Metals in Soil by ICP-OES
i Cur Reference: UNITS SE20013-3 | SES0013-1 | SES0013-1 | SES0013-2 | SEQ0013-2
) 0 2 0 9
5 Your Reference MW BH1 BH1 BH2 BH3
\ Sample Matrix B Soil Soil Soil Soil Soil
i Date Sampled 161172011 | 16112011 | 167112011 | 16M11/2011 | 16/11/2011
i Depth 0.8-1.1 0.1-0.2 0.7-0.9 0.5-0.8 2.0-23
Date Extracted (Metals) 22111/2011 | 22/11/2011 | 22/11/2011 | 2211172011 | 22/11/2011
Date Analysed (Metals) 22112011 | 22M11/2011 | 221172011 | 22M11/2011 | 2211/2011
Arsenic mg/kg 15 5 58 72 <3
Cadmium mg'kg 04 0.3 1.2 04 0.97
Chromium mg/kg 10 45 14 12 29
Copper mg'kg 9.1 33 14 6.8 16
Lead mg/kg 22 3 50 14 15
Nickel mg/kg 23 1.4 52 26 3.1
Zinc mg/kg M 7.0 200 230 50
Metals in Soil by ICP-OES
QOur Reference: UNITS SES0013-3 | SE90013-3
3 8
Your Reference B BH4 Duplicate
D2
Sample Matrix B et Soil Soil
Date Sampled 16/11/2011 | 16/11/2011
z Depth 0.2-0.5 -
i Date Extracted (Metals) 22/111/2011 | 221172011
Date Analysed (Metais) 221172011 | 22111/2011
} Arsenic mg/kg 10 14
i Cadmium mg/kg 0.93 0.5
. Chromium mgfkg 33 11
Copper mg/kg 19 9.7
' Lead mg/kg 18 21
1 Nickel mg/kg 25 26
Zine mg/kg 53 46

A This document is issued in accordance

N AT A with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025.
NATA accredited laboratory 2562 (4354).

v This report must not be reproduced except in full.

SGS Austratia Pty Ltd

ABN 44 000 964 278
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Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SES0013
Mercury Cold Vapor/Hg Analyser
Our Reference: UNITS SE90013-3 | SF90013-1 | SE90013-1 | SE90013-2 | SE80013-2
0 2 0 9
Your Reference e MU BH1 BH1 BH2 BH3
SampleMatrix [ —memeeeeeee- Soil Soil Soil Soil Soil
Date Sampled 16/11/2011 16112011 16/11/2011 16M11/2011 16/11/2011
Depth 0.8-1.1 0.1-0.2 0.7-0.9 0.5-0.8 2.0-23
Date Extracted {Mercury) 23/11/2011 | 23/11/2011 | 231142011 | 231172011 § 231172011
Date Analysed (Mercury) 23M1/2011 | 231172011 | 23/11/2011 | 23/11/2014 | 23/11/2011
Mercury my/kg 1.0 <Q.05 220 2.4 <0.05
Mercury Cold Vapor/Hg Analyser
Our Reference: UNITS SE90013-3 | SE90013-3
3 8
Your Reference S BH4 Duplicate
D2
Sample Matrix B Soil Soil
Date Sampled 16/14/2011 | 16/11/2011
Depth 0.2-05 -
Date Extracted {Mercury) 231172011 | 23/11/2011
Date Analysed {Mercury) 23M1/2011 | 23/11/2011
Mercury mg/kg 0.76 29
A This document is issued in accordance
NAT A with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. p age 11 of 29
WORLD RECOGNISED SGS Australia Pty Ltd Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SE90013

!
ii
) MBTEX in Water {pg/L}
3 Our Reference: UNITS SES0013-4
2
Your Reference e Rinsate R1
N Sample Matrix mommemmaman Water
Date Sampled : 16/11/2011
Depth -
1 Date Extracted (MBTEX) 22M1/2011
Date Analysed (MBTEX} 2211172011
Methyl-tert-butyl ether (MtBE) ugiL <1
Benzene pg/l <0.5
3 Toluene ugiL <0.5
Ethylbenzene ua/t <0.5
‘! Total Xylenes Mg/l <1.5
i Surrogate % 95

Betripinnie i jal

Rasa m vmermadl

., [ SN - | RPN |

B aercacomad

A This document is issued in accordance

3 N AT A with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025,

- NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. Page 12 of 29
i
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PROJECT: 12593-1 - Mona Vale - Geotechnique

TRH in water with C6-C9 by P/T
Our Reference: UNITS SE90013-4
2
Your Reference | e Rinsate R1
SampleMatrix | e Water
Date Sampled 16/11/2011
Depth -
Date Extracted (TRH C6-C9 PT) 221172011
Date Analysed (TRH C6-C9 PT) 221172011
TRH Ce - Cs P&T in pg/L Hg/L <40
Date Extracted (TRH C10-C36) 22112011
Date Analysed (TRH C10-C36) 22112011
TRH C1o- Ca4 Mgfl <100
TRH C15 - Ca2s Hafl <200
TRH G2 - Cap pg/L <400

A This document is issued in accordance

N AT A with NATA’s accreditation requirements.
Accredited for compliance with ISQ/IEC 17025,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full.

WORLD RECOGNISED S5GS Australia Pty Ltd
ACCREDITATION ABN 44 000 964 278
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SES0013

el

PAHSs in Water
! Our Reference: UNITS SEQ90013-4
! 2
' Your Reference et Rinsate R1
. Sample Matrix R Water
Date Sampled 16/11/2011
Depth -
) Date Extracted 23M11/2011
Date Analysed 23M1/72011
~ Naphthalene Mo/l <0.50
2-Methylnaphthalene Ha/L <0.5
1-Methylnaphthalene pg/L <0.5
Acenaphthylene ug/L <(.50
3 Acenaphthene Hail <0.50
! Fiuorene pg/L <0.50
y Phenanthrene Mg/l <0.50
§ Anthracene Ha/L <0.50
Fluoranthene Hg/L <0.50
1 Pyrene pgiL <0.50
i Benzo[alanthracene ug/L <0.50
Chrysene g/l <0.50
3 Benzo/b,klfluoranthene pgiL <1.0
Benzo[a]pyrene pallL <0.50
indeno| 723-cdpyrene pgfl. <0.50
:i Dibenzo[ah]anthracene pall <0.50
Benzo[ghilperylene ug/L <0.50
) Total PAHs HalL <9
i Nitrobenzene-d5 % 99
2-Fluorobiphenyi % 96
! p -Terphenyl-d14 % 114

Feten e W

3
: A This document is issued in accordance

5 N ATA with NATA's accreditation requirements.
Accredited for compliance with ISG/AEC 17025,

R NATA accredited laboratory 2562 (4354).
§ v This report must not be repraduced except in full. Page 14 of 29
) WORLD RECOGHISED SGS Australia Pty Ltd Environmental Services Unit 16/33 Maddox Street  Alaxandria NSW 2015 Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique

Metals in water by ICP-QOES
Our Reference: UNITS SE90013-4
2
Your Reference ™~ | e Rinsate R1
SampleMatix [ e Water
Date Sampled 16/11/2011
Depth -
Date Extracted (Metals) 21111/2011
Date Analysed (Metals) 211172011
Arsenic (Dissolved) mg/L <0.05
Cadrmiurn (Dissolved) mg/l <Q.005
Chromium (Dissolved) mg/L <0.005
Copper {Dissolved) mgil. <0.1
Lead (Dissolved) mgiL <0.02
Nicke! {Dissolved) mg/L <0.010
Zinc (Dissolved) mg/L <0.010

REPORT NO: SE90013

A This document is issued in accordance
with NATA's accreditation requirements.
NATA Accredited for compliance with ISONIEC 17025,
NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full. Pa ge 15 of 29
WORLD RECOGNISED SGS Australia Pty Ltd Environmental Services  Unit 16/33 Maddox Strest Alexandria NSW 2015  Australia
ACCREDITATION ABN 44 000 964 278 t+61 (0)2 8594 0400 f+ 61 (0)2 8594 0499 WWW.ALLSgS.com
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PROJECT: 12593-1 - Mona Vale - Geotechnique

Mercury Cold Vapor/Hg Analyser
Our Reference: UNITS SES0013-4
2
Your Reference e Rinsate R1
Sample Matrix e Water
Date Sampled 16/11/2011
Depth -
Date Extracted (Mercury) 231172011
Date Analysed (Mercury) 23/11/2011
Mercury (Dissolved) mg/L <0.0001
A This document is issued in accordance
N AT A with NATA's accreditation requirements.
Accredited for compliance with 1ISO/IEC 17025.

NATA accredited laboratory 2562 (4354).
v This report must not be reproduced except in full,

WORLO RECOGMISED SGS Australia Pty Ltd
ACCREDITATION ABN 44 000 964 278

Page 16 of 29
Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

pr——
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Moisture
Our Reference: UNITS SES0013-3 | SES0013-1 | SES0013-1 | SES0013-2 | SES0013-2
0 2 0 9
Your Reference [ --emees M BH1 BH1 BHZ BH3
Sample Matrix e Soil Soil Soil Soil Soil
Date Sampled 16/11/2041 | 16M1/2011 | 16/11/2011 | 16/11/2011 | 16/11/2011
Depth 0.8-1.14 0.1-0.2 0.7-0.9 0.5-0.8 2023
Date Analysed {moisture) 18/11/2011 | 18M1/2011 | 181172011 | 18M11/2091 | 18/11/2011
Moisture % 16 12 23 16 15
Moisture
Our Reference: UNITS SES0013-3 | SES0013-3 | SES0013-3
3 4 8
Your Reference | -omemee- BH4 BH4 Duplicate
D2
SampleMatix | - Sail Soil Soil
Date Sampled 16/11/2011 | 16112011 | 16/11/2011
Depth 0.2-05 0.5-0.8 -
Date Analysed {moisture) 18/11/2011 | 18M1/2011 | 18/11/2011
Moisture % 21 30 17
A This document is issued in accordance
N AT A with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025
NATA accredited laboratory 2562 (4354).
v This report must not be reproguced except in full. Page 17 of 29
WORLD RECOGHISED $GS Australia Pty Lid Environmental Services Unit 16/33 Maddox Street  Alexandria NSW 2015 Australia
ACCREDITATION ABN 44 000 964 278 t+61(0)28594 0400 f+ 61 (0)28594 0499 WA, AU, SUS.Com
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SES0013

Method ID Methodology Summary

AN410 BTEX / C8-C9 Hydrocarbons - Soil samples are extracted with methanal, purged and concentrated by a purge
and trap apparatus, and then analysed using GC/MS technique, Water samples undergo the same analysis
without the extraction step. Based on USEPA 5030B and 8260B.

AN403 Determination of Hydrocarbons by gas chromatography after a solvent extraction. Detection is by fiame
jonisation detector (FID) that produces an electronic signal in proportion to the combustible matter passing
through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four alkane groupings based on
the carbon chain length of the compounds: Ce-Co, C10-C14, C15-C26 and
Cas-C3s, in accordance with the Australian Institute of Petroleum (AIP). Additionally, the volatile C8-C9
fraction may be determined by a purge and rap technique and GC/MS because of the potential for volatiles
loss. Total Petroleum Hydrocarbons {TPH) follows the same method of analysis after silica gel cleanup of the
solvent extract, Aliphatic/Aromatic Speciation follows the same method of analysis after fractionation of the
solvent extract over silica with differential polarity of the elluent solvents. The GC/FID method is not well
suited to the anatysis of refined high bailing point materials (i.e. lubricating oils or greases) but is particularly
suited for measuring diesel, kerosene and petrol {if care to conirol volatility is taken). This method will detect
naturally occurring hydrocarbons, lipids, organic acids, phenols and PAHSs if they are present at sufficient
levels, dependant on the use of specific cleanupffractionation techniques. Reference USEPA 35108, 8015B.

AN422 Polynuclear Aromatic Hydrocarbons - determined by solvent extraction with dichloromathane I acetone for
soils and dichloromethane for waters, followed by instrumentation analysis using GC/MS SIM mode. Based on
] USEPA 8270 and 8310.
H AN40O The determination of organochlorine (OC) and organophosphorus (OP) pesticides and polychlorinated

biphenyls (PCBs) in soils, sludges and groundwater. (Based on USEPA methods 3510, 3550, 8140 and
3 8080.)

AN289 Total Phenols - Determined by colourimeiric method using Discrete Analyser, following distiflation of the
sample. Based on APHA 21st Edition 55308 and 5530D.

AN287 Cyanide (Total or Free) - Total Cyanide is determined by colourimetric method using Discrete Analyser,
following distillation of the acidified sample. Free Cyanide is determined by colourimetric method using
Discrete Analyser on fillered sample. Complex Cyanide is the difference of Total and Free Cyanide. Based on
APHA 21st Edition, 4500-CN C and E.

AN320 Determination of elements by ICP-OES following appropriate sample preparation / digestion process. Based on
USEPA 6010C / APHA 21st Edition, 3120B.

AN312 After digestion with nitric acid, hydrogen peroxide and hydrochloric acid, mercury ions are reduced by
stannous chioride reagent in acidic solution to elemental mercury. This mercury vapour is purged by
nitrogen into a cold celi in an atomic absorption spectrometer or mercury analyser. Quantification is made by
comparing absocrbances to those of the calipration standards. Reference APHA 3112B8/3500

esm—

1

i ANDO2 Preparation of soils, sediments and sludges undergo analysis by either air drying, compositing, subsampling

i and 15 soil water extraction where required. Moisture contentis determined by drying the sample at 105 £
5°C.

H

5

; A

j This document is issued in accordance

NAT A with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025,

NATA accredited laboratory 2562 (43584).
k v This report must not be reproduced except in full
Page 18 of 29
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORTNO: SE90013

[Method ID Methodology Summary

 —

A This document is issued in accordance
with NATA’s accreditation requirements.
"ATA Accredited for compliance with ISONEC 17025,
NATA accredited laboratory 2562 (4354),
v This report must not be reproduced except in full.
WORLD RECOGRISED 8GS Australia Pty Ltd
ACCREDITATION ABN 44 000 964 278
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PROJECT: 12593-1 - Mona Vale - Geotechnigue

REPORT NO: $SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi Recovery
MBTEX in Soil Base + Duplicate + Duplicate + %RPD
' %RPD
Date Extracted (MBTEX) 18111 [NT] [NT] LCS 18/11/11
1
Date Analysed (MBTEX) 18/1111 [NT] [NT] LCS 181111
1
Methyl-tert-butyl ether mgrkg 0.1 AN410 <0.1 [NT] [NT] LCs 113%
(M{BE)
Benzene mg/kg 0.1 AN410 <0.1 [NTT [NT] LCS 116%
Toluene mglkg 0.1 AN410 <0.1 INT] [NT] LCS 117%
Ethylbenzene mglkg 0.1 AN410 <0.1 [NT] INT] LCS 114%
Total Xylenes mg/kg 0.3 AN410 <03 INT] [NT] LCS 118%
BTEX Surrogate (%) % 0 AN410 109 [NT] [NT) LCS 116%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# [ Matrix Spike %
Smit Recovery
Total Recoverabie Base + Duplicate + Duplicate + %RPD
Hydrocarbons in Soil %RPD
Date Extracted (TRH 18/1111 | SEQ0013-3 18A112011 ) LCS 18M11/11
C6-COPT) 1 18111/2011
Date Analysed (TRH 18/11/1 | SE90013-3 1811172011 || Lcs 18111111
C8-COPT) 1 18/11/2011
TRH Cs - Ca P&T mglkg 20 AN41D <20 SESD0013-3 250 | [N/T] LCS 118%
Date Extracted (TRH 18/11/2 | SE90013-3 181172011 |j LCS 18/11/11
C10-C40) 011 181172011
Date Analysed (TRH 18/11/2 | SE90013-3 18/11/2011 || LCS 1811111
C10-C40) 011 18/11/2011
TRHC10- C14 mg/kg 20 AN403 <20 SE90013-3 | 5300 {| 6100 || RPD: LCs 103%
3
“TRHC15-C2s markg 50 AN403 <50 SE90013-3 14000 || 14000 || LCS 108%
RPD: 0
TRH Ca9 - Can mg/kg 150 AN4Q3 <150 SESD013-3 <150 || <15¢ LCS 93%

A This document is issued in accordance

NAT

\V 4

WORLD RECOGMISED

. with NATA's accreditation requirements.
Accredited for compliance with ISOREC 17025,
NATA accredited laboratory 2562 (4354).

This report must not be reproduced except in full.

8GS Australia Pty Ltd
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
PAHSs in Soil Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 18/11/2 | SE90013-3 18/11/2011 || LCS 18/11/2011
011 18/11/2011
Date Analysed 18/11/2 | SE90013-3 18/11£2011 || LCS 1811172011
011 18/11/2011
Naphthalene mglkg 0.1 AN422 <010 | SE90013-3 | 6.9/ 8.7 [|RPD: 13 LCS 101%
2-Methylnaphthalene mg/kg 0.1 AN422 <(.10 | SE90013-3 30) 32 || RPD: 6 [NR] [NR]
1-Methylnaphthalene mg/kg 0.1 AN422 <0.10 | SE90013-3 171118 || RPD:6 [NR] [NR]
Acenaphthylene mglkg © 01 AN422 <010 | SE90013-3 | 0.41])0.50{ RPD: LCS 100%
20
Acenaphthene mg/ky 0.1 AN422 <0.10 | SE90013-3 | 1.8111.8| RPD:0 LCS 100%
Fluorene . mgfkg 0.1 AN422 <0.10 | SE90013-3 | 53| 6.1||RPD: 14 [NR] [NR]
Phenanthrene mg/kg 0.1 AN422 <0.10 | SE90013-3 | 8.5(|8.7||RPD:2 LCS 98%
Anthracene mgfkg 0.1 AN422 <0.10 | SE90013-3 | 1.5)|2.2| RPD: 38 LCS 104%
Fluoranthene mg/kg 0.1 AN422 <0.10 | SE90013-3 | 0.42[]0.44 || RPD: 5 LCS 98%
Pyrene mglkg 01 AN422 <0.10 | SES0013-3 | 2.3||2.3|{RPD:0 LCS 103%
Benzolalanthracene mg/kg 0.1 AN422 <0.10 | SE90013-3 | 012|012 RPD: [NR] INR]
Chrysene mg/kg 0.1 AN422 <010 t SES0013-3 | 0.11}|0.13]| RFD: [NR] [NR]
17
Benzo[b,kJfluoranthe mg/kg 0.2 AN422 <0.20 | SE90013-3 <0.20 || <0.20 [NR] [NR]
ne
Benzo[a]lpyrene mg/kg 0.1 AN422 <0.10 | SE90013-3 0.101j<0.10 LCS 103%
indeno| 723-cd]pyren migfkg 0.1 AN42Z <0.10 | SE80013-3 <0.10 |j <0.10 [NR] [NR]
e
Dibenzol[ahlanthrace mg/kg 0.1 ANA422 <0.10 | SE90013-3 <0.10 [{ <0.10 NR] [NR]
ne
Benzo[ghilperylene mglkg 0.1 AN422 <0.10 | SE90013-3 <0.1Q || <0.10 [NR] [NR]
Totat PAHs (sum}) mglkg 1.8 AN422 <1.8 SES0013-3 <73.71 ] <7867 NR] [NR]
Nitrobenzene-db % 0 ANA22 86 SE90013-3 | 841122 [ RPD. 37 LCS 82%
2-Fluorobiphenyl % 0 AN422 83 SE90013-3 96| 95 || RPD: 1 LCS 81%
p -Terphenyl-d % ] AN422 90 SES0013-3 | 103|102 || RPD: 1 LCs 84%
14

A This document is issued in accordance
NAT A with NATA's accreditation requirements.
Accredited for compliance with ISONEC 17025.
NATA accredited laboratory 2562 (4354).

v This report must not be reproduced except in full.
WHRLD RECOGMISED
ACCREDITATION
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SE90013
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
OC Pesticides in Soil Base + Duplicate + Duplicate + %RPD
%RPD ‘
Date Extracted 18/11i2 [NT] NT] LCS 18M11/2011
_ 011
Date Analysed 1871142 [NT] INT] LCS 18/11/2011
. 011
HCB mg/kg 0.1 AN400 <0.1 [NT] [NT] [NR] [NR]
Total , , -BHC mg/ky 0.3 AN400 <03 [NT] [NT] LCS 88%
gamma-BHC(Lindane) mg/kg 01 AN400 <0.1 [NT] NT] [NR] INR]
Heptachlor Epoxide mgrkg 0.1 AN400 <0.1 [NT] INT] [NRj [NR]
Heptachior mglkg 0.1 AN400 <0.1 NT] INT) LCS 107%
Methoxychlor mglkg 0.1 AN400 <0.1 INT] [NT] . [NR] [NR]
Aldrin ma/kg 0.1 AN400 <0.1 INT] [NT] . LCS 96%
Dieldrin malkg 0.0% AN400 <0.05 [NT] INT] LCS 92%
Endrin mg/kg 0.1 AN400 <0.1 [NT] [NT] LCS 100%
] Total & - ma/kg 0.2 AN400 <0.2 [NT] [NT} [NR] [NR]
Endosulfan
Endosulfan Sulphate mg/kg 01 AN400 <0.1 [NT] [NT] [NR] [NR]
Total DDD mglkg 02 AN400 <0.2 [NT] INT] [NR] [NR]
Total DDE mglkg 0.2 AN400 <0.2 [NT] [NT] [NR] INR]
Total DDT mg/kg 02 AN400 <0.2 INT] [NT] LCS 96%
Total cis, trans- mgikg 0.2 AN400 <0.2 NT] INT} [NR] [NR]
Chlordane
[ 2,4,5,6-Tetrachloro-m-xy % 0 AN400 79 [NT] [NT] LCS 83%
J lene (Surrogate

)
]
]

[A—— [——

B crcmmndd

3
A This document is issued in accordance

o NATA with NATA's accreditation requirements.
Accredited for compliance with 1SOfIEC 17025.

. . NATA accredited laboratory 2662 (4354).
% v This report must not be reproduced except in full, Page 22 of 29
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PROJECT: 12593-1 - Mona Vale - Geotechnigue

REPORTNO: SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smé# Recovery
PCBs in Soil Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 18/11/2 [NT] [N%] LCS 18/11/2011
011
Date Analysed 18/11/2 [NT] [NT] LCS 18/11/2011
011
Polychlorobiphenyls mglkg 0.9 AN400 <0.9 [NT] [NT] LCS 113%
Total
PCB_Surrogate 1 % 0 AN400 79 [NT] [NT] LCS 99%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smi# Recovery
Total Phenolics in Soi! Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (Phenols) 2311/2 | SE90013-3 231172011 |} LCS 231172011
011 23/M11/2011
Date Analysed (Phenols) 231172 | SE90013-3 231172011 LCS 23/11/201
011 237112011
Total Phenolics (as mglkg 0.1 AN289 <0.1 SE90013-3 | 0.4[/0.4||RPD: 0 LCS 107%
Phenol)
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# [ Matrix Spike %
Smi# Recovery
Cyanide Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (Total 231172 | SE90013-3 23/11/2011 || LCs 23/111/2011
Cyanide) 011 23M11/2011
Date Analysed (Total 23/M11/2 | SE90013-3 23112011 )| LCS 23M11/201
Cyanide) 011 23M1/2011
Total Cyanide mg/kg 0.1 AN287 <0.10 | SE90013-3 | 0.18]{0.17 || RPD: 6 LCS 93%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
Metals in Soil by ICP-OES Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (Metals) 22/11/2 [NT] [NT] LCS 22111/2011
O11
Date Analysed (Metals) 221112 [NT] {NT} LCS 22/11/201
011
Arsenic mgrkg 3 AN320 <3 [NT] [NT} LCS 99%
Cadmium mgtkg 03 AN320 <0.3 [NT] [NT] LCS 100%
Chromium mg‘kg 0.3 AN320 <0.3 [NT] {NT] ics 101%
Copper ma/ky 0.5 AN320 <0.5 [NT] [NT] LCS 101%
Lead mg'kg 1 AN320 <1 [NT) [NT] LCS 100%
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PROJECT: 12593-1. Mona Vale - Geotechnique

REPORTNO: SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike % 1
' Sme# Recovery
Metals in Soil by ICP-OES Base + Duplicate + Duplicate + %RPD
%RPD
Nicke! mg/kg 0.5 AN320 <0.5 INT] [NT] LCS 102%
Zinc mglkg 0.5 AN320 <0.5 [NT] [NT] LCs 101%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike % —’
Smit Recovery
Mercury Cold VaporiHg Base + Duplicate + Dupiicate + %RPD
Analyser %RPD
Date Extracted 231172 NT] INT] LCS 23A11/2011
(Mercury) 011
Date Analysed 23/11/2 [NT] [NT] LCS 23M1/2011
(Mercury) 011
Mercury mg/kg 0.05 AN312 <0.05 [NT] INT] LCS 118%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Smi# | Matrix Spike %
) Smat Recovery
MBTEX in Water (ug/.) Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted (MBTEX) 22111 [NT] INT] Lcs 2211111
1
Date Analysed (MBTEX) 221111 [NT} INT] LCS 2211111
1
Methyi-tert-butyl ether pg/L 1 AN410 <1 [NT] [NT) LCS 99%
(MtBE)
Benzene Ho/L 0.5 AN410 <0.5 NT] [NT] LCs 89%
Toluene ug/L 0.5 AN410 <0.5 [NT] [NT] LCS 85%
Ethylbenzena Mgl 05 AN410 <0.5 [NT] [NT] LCS 83%
Total Xylenes Mg/l 1.5 AN410 <1.5 [NT] INT} LCS 82%
Surrogate % 0 AN410 g5 [NT} [NT] LCS 99% |
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORTNO: SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Smit Recovery
TRH in water with C8-C9 Base + Duplicate + Duplicate + %RPD
by PIT %RPD
Date Extracted {TRH 22111 [NT] [NT] iNR] [NR]
Cs-COPT) 1
Date Analysed (TRH 22111 INT] NT) [NR] INR]
C6-C9 PT) i
TRH Cs - Co P&T ug/L 40 AN410 <40 INT] NT] [NR] [NR]
in ug/L
Date Extracted (TRH 2211412 INTY [NT] SE90013-1 18/11/2011
C10-C36} 011 ]
Date Analysed (TRH 22112 [NT) NT] SE90013-1 18/11/2011
C10-C36} 011 0
TRH C10 - C14 ug/L 100 AN403 <100 [NT] INT] SE90013-1 #
0
TRH C15- Cas ugiL 200 AN403 <200 [NT] [NT} SEQ0013-1 #
0
TRH C20 - C40 pgiL 400 AN403 <400 [NT) [NT] SE90013-1 95%
0
EJUALITY CONTROL UNITS LOR METHOD Blank Duplicate Dupficate Spike Sm# | Matrix Spike %
Smi# Recovery
PAHSs in Water Base + Duplicate + Duplicate + %RPD
%RPD
Date Extracted 2311112 [NT] [NT] LCS 231172011
on
Date Analysed 231112 [NT} [NT] LCS 23/11/2011
011
Naphthalene pg/L 0.5 AN422 <0.50 INT] [NT] LCS 103%
2-Methylnaphthalene ug/L 0.5 AN422 <0.5 [NT] [NT] [NR] NR]
1-Methylnaphthalene pg/L 05 AN422 <0.5 [NT] INT] {NR] [NR]
Acenaphthylene ugil 0.5 ANA22 <0.50 [NT] [NT] LCS 106%
Acenaphthene ug/L 05 AN422 <0.50 [NT] [NT1 LCS 105%
Fluorene pgfL 0.5 AN422 <0.50 [NT] NT] [NR] INR]
Phenanthrene ugit- 0.5 AN422 <0.50 [NT] INT] LCS 110%
Anthracene uafL 0.5 AN422 <(.50 [NT] [NT) LCS 103%
Fluorantheng pgiL 0.5 AN422 <0.50 [NT] [NT] LCS 110%
Pyrene ugiL 05 AN422 <0.50 NT} [NT] LCS 110%
Benzo[alanthracene Hg/lL 05 AN422 <0.50 [NT] [NT] [NR] [NR]
Chrysene pa/L 0.5 AN422 <0.50 [NT] [NT) INR] [NR]
Benzofb,k]fluoranthe ugit 1 AN422 <1.0 [NT] [NT] [NR] INR]
ne
Benzola]pyrene ugiL 05 AN422 <0.50 NT] [NT] I\CS 101%
Indeno] 123-cd]pyren pg/L 0.5 AN422 <0.50 INT] [NT] [NR] INR]
e
Dibenzolahlanthrace pall 0.5 AN422 <(.50 [NT] [NT) INR] INR]
ne
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PROJECT: 12593-1 - Mona Vale - Geotechnique

REPORT NO: SE90013

QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike %
Sm# Recovery
PAHSs in Water Base + Duplicate + Duplicate + %RPD
%RPD
Benzo[ghilperylene Mg/l 0.5 AN422 <0.50 [NT] [NT) [NR] [NR]
Total PAHs Hg/L 9 AN422 <9 INT] [NT? [NR] [NR]
Nitrobenzene-d5 % 0 AN422 111 INT) [NT] LCS 107%
2-Fluorobiphenyl % 0 AN422 108 [NT] [NT] LCS 108%
p -Terphenyl-o % 0 AN422 118 [NT] [NT] LCs 119%
14
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm#  {Matrix Spike % —[
Smé# Recovery
Metals in water by Base + Duplicate + Duplicate + %RPD
ICP-OES %RPD
Date Extracted (Metals) 211142 [NT) [NT] LCS 21111/2011
011
Date Analysed (Metals) 211152 [NT] [NT] LCS 2111172011
011
Arsenic. (Dissolved) mg/L 0.05 AN320 <0.05 {NT] [NT] LCS 96%
Cadmium (Dissolved) mg/L 0.005 AN320 <0.005 [NT] {NT] LCS 98%
Chromium (Dissolved) mg/L 0.005 AN320 <0.005 [NT] [NT] LCS 98%
Copper {Dissolved) mg/L 0.0t AN320 <0.01 INT) [NT] LCs 97%
Lead (Dissolved) mg/L 0.02 AN320 <0.02 [NT) NT] LCS 98%
Nickel (Dissolved) mg/L 0.01 AN320 <0.010 [NT] [NT] LCs 99%
Zinc (Dissolved) mg/L 0.01 AN320 <0.010 INT] INT) LCS 98%
QUALITY CONTROL UNITS LOR METHOD Blank Duplicate Duplicate Spike Sm# | Matrix Spike % T
Sm# Recovery
Mercury Cold Vapor/Hg Base + Duplicate + Duplicate + %RPD
Analyser %RPD
Date Extracted 231112 [NT] [NT] LCS 23/11/2011
{(Mercury) 011
Date Analysed 231142 INT] [NT} LCS 231172011
(Mercury) 011
LMercq.;ry (Dissoived) mgiL 0.0001 AN312 <0.000 [N [NT] LCs 100%
1

/\
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PROJECT: 12593-1 - Mona Vale - Geotechnique

QUALITY CONTROL UNITS LOR METHOD Biank
Hoid sample-NO test
required
| Sample on HOLD INT] (NT]
QUALITY CONTROL UNITS LOR METHOD Blank
Moisture
Date Analysed [NT]
(moisture)
Moisture % 4 ANOQO2 <1
|QUALITY CONTROL UNITS  |Dup. Sm# |Duplicate
MBTEX in Soil Base + Duplicate +
%RPD
Date Extracted (MBTEX) SE90013-2 18/11/2011 ||
] 18/11/2011
Date Analysed (MBTEX) SE00013-2 18/11/2011 ||
0 18/11/2011
Methyl-tert-butyl ether mg/kg | SE90013-2 <0.1]] <0.1
(MIBE) 0
Benzene ma/kg SES0013-2 <0.1 ] <01
0
Toluene mgfkg SES0013-2 <0.1]] <01
0
Ethylbenzene mgkg | SE90013-2 <0.1]] <01
0
Total Xylenes mg/kg SES0013-2 <0.3]] <0.3
v
BTEX Surrogate (%) % SEG0013-2 | 94|93 ||RPD:1
L 0
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PROJECT: 12593-1 - Mona Vale - Geotechnique REPORT NO: SE90013

"
; QUALITY CONTROL UNITS Dup. Sm#  |Duplicate
Total Recoverable Base + Duplicate +
" Hydrocarbons in Soil %RPD
- Date Extracted (TRH C8-C9 SE90013-2 1811472011 ||
] PT) 0 18/11/2011
Date Analysed (TRH C6-C9 SE9Q013-2 18/11/2011 |}
- PT) 0 18/11/2011
TRH Ce - Go P&T mg/kg SE90013-2 | 30140 RPD: 29
] 0
Date Extracted (TRH SE90013-2 18/11/2011 |
» C10-C40) 0 18/11/2011
j Date Analysed (TRH SE90013-2 18/11/2011 ||
C10-C40) 0 18/11/2011
] QUALITY CONTROL UNITS Dup. Sm#  {Duplicate Spike Sm# | Matrix Spike %
Recovery
] TRH in water with C6-C9 by Base + Duplicate + Duplicate + %RPD
PIT %RPD
Date Extracted (TRH C6-C9 [NT] INT] LCS 22111111
) il
Date Analysed (TRH C&-C9 INT] [NT] LCsS 221111
PT)
1 TRH Cs - Ca P&T in - wgfL INT} INT] LCS 114%
HgiL
" Date Extracted ({TRH [NT] [NT] LCS 22M11/2011
] C10-C36)
Date Analysed (TRH NT} INT] LCS 221112011
- C10-C386)
] TRH C10 - Ci4 yo/L iNT] [NT] LCS 92%
TRHC15-Czs Mg/l [NT] [NT] LCS 111%
TRH Cze - Cao ugil [NT] INT] LCS 115%
R
)
1
i
}
1
3
3 This document is issued in accordance
with NATA's accreditation requirements,
NATA Accredited for compliance with ISOAEC 170625.
3 NATA accredited laboratory 2562 (42354).
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- PROJECT: 12593-1 - Mona Vale - Geotechnique REPORTNO: SE90013

Result Codes

[INS] Insufficient Sample for this test {RPD] : Relative Percentage Difference
[INR] Nof Requested * : Not part of NATA Accreditation
[NT} Not tested [N/A] : NotApplicable

[LOR! :  Limit of reporting
Report Comments

Samples analysed as received. Solid samples expressed on a dry weight basis,

Date Organics extraction commenced:

NATA Corporate Accreditation No. 2562, Site No 4354

Note: Test results are not corrected for recovery {excluding Air-toxics and Dioxins/Furans®)
This document is issued by the Company subject to its General Conditions of Service
(www.sgs.comlterms_and_conditions.htm). Attention is drawn to the limitations of fiability,
indemnification and jurisdictional issues established therain.

This document is to be freated as an original within the meaning of UCP 600, Any holder of this
document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of client's instructions, if any. The Company's sole
responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the transaction documents. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and
offenders may be prosecuted to the fullest extent of the law.

Quality Control Protocol

Method Blank: An analyte free matrix to which all reagents are added in the same volume or proportions as used in sample processing.
The method blank should be carried through the complete sample preparation and analytical procedure. A method blank is prepared every
20 samples.

Duplicate: A separate portion of a sample being analysed that is treated the same as the other samples in the batch. One duplicate is
processed at least every 10 samples.

Surrogate Spike: An organic compound which is similar ta the target analyte(s) in chemical composition and behavior in the analytical
process, but which is not normally found in environmental samples. Surrogates are added to samples before extraction to monitor extraction
efficiency and percent recovery in each sample.

Internal Standard: Added to all samples requiring analysis for organics (where relevant) or metais by ICP after the extraction/digestion
process, the compounds/elements serve to give a standard of retention time and/or response, which is invariant from run-to-run with

the instruments.

Laboratory Contro! Sample: A known matrix spiked with compound(s) representative of the target analytes. It is used to document
laboratory performance. When the results of the matrix spike analysfs indicates a potential problem due to the sample matnix itself, the LCS
results are used to verify that the laboratory can perform the analysis in a clean matrix,

Matrix Spike: An aliquot of sample spiked with a known concentration of target analyte(s), The spiking occurs prior to sample preparation
and analysis. A matrix spike is used to document the bias of a method in a given sample matrix.

Quality Acceptance Criteria
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found
here: http:llwww.au.sgs.comlsgs-mp-au-env—qu—022—qa-qc-plan-en-1 1.pdf

A This document is issued in accordance

N AT A with NATA's accreditation requirements.
Accredited for compliance with ISOAEC 17025,
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SAMPLE RECEIPT ADVICE (SRA)

18 November 201
Client Details Laboratory Details
Reguesied By . Alan Thompson
Client :  GEOTECHNIQUE PTY LTD Laboratory : SGS Environmental Services
Contact 1 Alan Thompson (C/O Mona Vale Golf) Manager : Edward lbrahim
Address : POBox880 Address : Unit 16, 33 Maddox Street
PENRITH NSW 2751 Alexandria NSW 2015
Email . valand@optusnet.com.au Email : au.samplereceipt. sydney@sgs.co
Telephone : 024722 2700 Telephone : 61 2 8594 0400
Facsimile : 0247226161 Facsimile : 61 2 8594 0499
Project : 12593-1 - Mona Vale - Geotechnigue Report No : SE90013
Order Number : No. of Samples 43
Samples 1 42 Soils, 1 Water Due Date : 23112011
Date Instructions Received 71201
Sample Receipt Date oo 1eMmn
Sampies received in good order : YES Samples received in correct container;  YES
Samples received without headspac: YES Sufficient quantity supplied : YES
Upon receipt sample temperature Cool Cooling Method : lee Pack
Sample containers provided by : 8Gs Samples clearly Labelled © YES
Turnaround time requested : Standard Completed documentation received : YES

Samples will be held for 1 month for water samples and 3 months for soil samples from date of receipt of samples,
unless otherwise instructed.

Comments

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise

in writing by SGS, all SGS services are rendered in accordance with the applicable SGS General Conditions of Service
accessible at http:/iwww.sgs.com/terms_and_conditions.htm as at the date of this document. Attention is drawn

to the limitations of liablility and to the clauses of indemnification.

The signed chain of custody will be returned to you with the original report.

Page1of 6
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SAMPLE RECEIPT ADVICE (SRA) - continued

Client : GEOTECHNIQUE PTY LTD Report No : SE90013
Project : 12593-1 - Mona Vale - Geotechnigue

Summary of Samples and Requested Analysis

The table below represents SGS Environmental Service's understanding and interpretation of the customer supplied
sample request.’

Please indicate ASAP if your request differs from these details.

Testing shall commence immediately as per this table, unless the customer intervenes with a correction prior to testing.
Note that a small X in the table below indicates some testing has not been requested in the package.

] S g
g = = o 2
) o - 2 z @ T
I",, = % [ ﬁ < o) O <
I @ = | 2 o | 2|l 3| ¢ i | P
g a s | 2 & | B 2| o 2 | %
N @ @ = o e = = = a
= O = =] - ] 5 = 2 ]
=3 5 Q 5 o £ &» 3 z = g = " =
| B glelg a8 |a]|s= a8 |z |e|2 |23
s | B slx|2|=|8|Sl2|s|s|2|x5|2|5|3|¢
e 3 |s|Blz|Z|c|zi2|8|8|s|&B|&|%|8]|8%
3 a 2 S5 EFE |||l |dls|=l=2|Fla|=|=
1 MW1
2 W1
3 MW1 X X X X X X X X X X
4 MWH
5 MWH
6 MwWi1
7 MWH1
8 M1
9 MW1
10 BH1 X X X X X X
11 BH1
12 BH1 X X X X X X
13 BH1
14 BH1
15 BH1
16 BH1
17 BH1
18 BH2
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SAMPLE RECEIPT ADVICE (SRA) - continued

SE90013

Report No

GEOTECHNIQUE PTY LTD

Client

Project .

isshleuy BHueden, pjop Aroayy

12593-1 - Mona Vale - Geotechnique
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SAMPLE RECEIPT ADVICE (SRA} - continued

SES0013

Report No

GEOTECHNIQUE PTY LTD

Client

12593-1 - Mona Vale - Geotechnique

Project

1asAeuy BHpodea plon Ancssiy

§30-d2I Aq Jejem W siglew

IOJBA Ul SHY'd

L/d AQ 62-90 UM Jajem UL HYL
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18sA|euy BHaoden ploD Andlay

$30-dDI A9 1105 U SEISIN

apiueis

HoS Ul sjouayd

(1039) 108 W sg0d [e10}

(LO3D) Ios w saplonsed D0

[l0g Ui sHyd

Lid A9 62-90 (10s Ul HYL

jlog ut X318

r—
;

k.5

alMSIoN

0L ‘erem os ‘daid SRy

painbas ysa} ON-sldwes PloH

uonduoseg

Tripspike T81

uonduasag

MW1
MW
MW1
Mwi
MW
MW1
Mwi
M1
MWA1
BH1
BH1
BH1
BH1
BH1

‘oN 2jdwes

43

‘ON 9jdweg

10

1

12

13
14
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SAMPLE RECEIPT ADVICE (SRA) - continued

Client : GEOTECHNIQUE PTY LTD Report No © SE90013
Project : 12593-1 - Mona Vale - Geotechnigue
=
g
'S
o
e
k7]
o
o
-4
&
o c [+3
2 2 £
P 2 3 1 £
o 5 2
E 7] o) .g
A a £ | 2
15 BH1 X
16 BH1 X
17 BH1 X
18 BH2 X
19 |- BHZ2 X
20 BH2 X
21 BH2z X
22 BH2 X
23 BH2 X
24 BH2 X
25 BH2 X
26 BH3 X
27 BH3 X
28 BH3 X
20 | BH3 X
30 BH3
3 BH3 X
32 BH4 X
33 BH4 X
34 BH4 X
35 BH4 X
36 BH4 X
37 Duplicate D1 X
38 Duplicate D2 X
39 Duplicate D3 X

Page 5of 6




SAMPLE RECEIPT ADVICE (SRA} - continued

Client GEOTECHNIQUE PTY LTD Report No SES0013
Project 12593-1 - Mona Vale - Geotechnigue
el
L
=
o
e
w
&
O
=
o
o] = [+%
z k=) E
P B 3 2
o S =
b o T =
40 Duplicate D4 X
4 Duplicate D5 X
42 Rinsate R1
43 Tripspike T51
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% .
: Envirolab Services Pty Ltd
i ABN 37 112 535 645
12 Ashley St Chatswood NSW 2067

Y ph 02 9910 6200 fax 02 9910 6201
! enquiries@envirolabservices.com.au
’ www.envirclabservices.com.au
] CERTIFICATE OF ANALYSIS 65234

Client:
! Geotechnique Pty Lid
H PO Box 880

Penrith

NSW 2751

[v—}

Attention: JohnXu

Sémple log in details:

Your Reference: 12593/1, Mona Vale
No. of samples: 4 Soils
Date samples received / completed instructions received 16/11/11 fo17M1M1

Analysis Details:

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

Samples were analysed as received 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.

; Please refer to the last page of this report for any comments relating to the results.

Mwm

Report Details:

; Date resulits requested by: / Issue Date: 2311111 /1511211
Date of Preliminary Report: Not Issued
NATA accreditation number 2901. This document shall not be reproduced except in full.
Accredited for compiiance with ISO/IEC 17025. Tests not covered by NATA are denoted with *.

Results Approved By:

o ' fZ{w Mogen b
acintyfHurst =l ) 9 : ‘
Labogtory Manager Nancy Zhang Rhian Morgan NickBarlamis

FE Chemist Reporting Supervisor Inorganics Supervisor

EnvirolabReference: 65234 v Page 1 of 16
Revision No: R 01 AGCREDITED FOR
TECH




Client Reference:

vTRH & BTEXin Soil

QOur Reference: UNITS 656234-3
Your Reference | - 83
Date Sampled —mmmmmmenen 161111
Type of sample Soil
Date extracted “ 221112011
Date analysed - 2311172011
vIRHCs-Co mg/kg <25
Benzene makg <0.2
Toluene mg/kg <0.5
Ethylbenzene mg/kg <1
m+p-xylene mgkg <2
o-Xylene makg <1
Surrogate aaa-Trifluorotoluene % 88

Envirolab Reference:
Revision No:

65234
R0

12593/1, Mona Vale

Page 2 of 16
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Client Reference: 12593/1, Mona Vale

sTRHin Sail{C10-C36)
Our Reference: UNITS 65234-3
Your Reference —————— 83
Date Sampled e 16/11/11
Type of sample Soil
Date extracted - 221172011
Date analysed - 22M1/2011
TRHCw© -Cu makg <50
TRHC+ -C=» mgkg <100
TRHC>» -Cs mg/kg <100
‘Surrogate o-Terphenyl % 105
Envirolab Reference: 65234
Revision No: R 01

Page 3 of 16




Client Reference: 12593/1, Mona Vale

PAHs in Soil .
Our Reference: UNITS 65234-3 ,
Your Reference oo 83
Date Sampled e 1611111 (™
Type of sample Soil
Date extracted - 22/111/2011
Date analysed - 231172011 B
Naphthalene makg <01
Acenaphthylene mgkg <0.1 -
Acenaphthene ma’kg <0.1
Fluorene mgkg <0.1 -
Phenanthrene mg/kg <0.1 ‘
Anthracene mg/kg <0.1 r
Fluoranthene mgkg <0.1
Pyrene mg/kg <0.1 h,
Benzo(a)anthracene mgkg <0.1 .
Chrysene mgkg <01 -
Benzo{b+k)fluoranthene makg <0.2 :
Benzo(a)pyrene mgrkg <0.05 -
Indeno(1,2,3-c,d)pyrene mg/kg <01 -
Dibenzo(a,h)anthracene mgkg <0.1 |
Benzo(g,h,i)perylene mgkg <0.1
Surrogate p-Terphenyl-di % 88 m:
L
B
i
k. $
Envirolab Reference: 65234 Page 4 of 186
Revision No: RO
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Client Reference:

12593/1, Mona Vale

Organochlorine Pesticides
Our Reference: UNITS 65234-3
Your Reference mmmm—— S3
DateSampled ] aereee 16/11/11
Type of sample Soil
Date extracted - 22/11/2011
Date analysed - 231172011
HCB mg/kg <0.1
alpha-BHC mgkg <0.1
gamma-BHC mgkg <0.1
beta-BHC mgkg <0.1
Heptachlor mglkg <0.1
delta-BHC mg/kg <0.1
Aldrin mglkg <0.1
Heptachlor Epoxide mgkg <0.1
gamma-Chlordane mgikg <0.1
alpha-chlordane mghkg <0.1
Endosulfan | makg <0.1
DDE mgkg <0.2
Dieldrin mgkg 02
Endrin mg/kg <0.1
DDD mghkg <0.2
Endosulfanl mgkg <0.1
DoDT ma/kg <0.2
Endrin Aldehyde mg'kg <0.1
Endosulfan Sulphate mgkg <0.1
Methoxychtor mghkg <01
Surrogate TCLMX % 133

Envirclab Reference: 65234
R 01

Revision No:

Page 5 of 16




Client Reference:

12593/1, Mona Vale

- Revision No:

R 01

PCBsin Soil
Our Reference: UNITS 65234-3
Your Reference | -meemeeme- S3
DateSampled | e 16111111
Type of sample Soil
Date extracted - 22/11/2011
Date analysed - 23/11/2011
Arachlor 1016 mgkg <0.1
Aroachlor 1221 ma'kg <0.1
Arochlor 1232 mgkg <0.1
Arochicr 1242 mg/kg <0.1
Arochlor 1248 mg/kg <0.1
Arochlor 1254 mg/kg <0.1
Arochlor 1260 mg/kg <0.1
Surrogate TCLMX % 133
EnvirclabReference: 65234
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Client Reference: 12593/1, Mona Vale

Total Phenolicsin Soil

Our Reference: UNITS 65234-3

Your Reference | cemeeeeeeeeee 83
Date Sampled mmmmmmane 16/1111

Type of sample Soil
Date extracted - 221172011
Date analysed - 221172011

Total Phenolics (as Phenol) mgkg <5

Envirolab Reference:
Revision No:

65234
R 01

Page 7 of 16




Client Reference:

12593/1, Mona Vale

Acid Extractable metals in soil
Qur Reference: UNITS 65234-3
Your Reference e en S3
Date Sampled e 16/1111
Type of sample Sail
Arsenic makg 12
Cadrmium mg/kg <0.5
Chromium ma/kg 31
Copper mgkg 30
Lead mg/ky 14
Mercury mgkg 06
Nickel mgkg 29
Zinc mgkgd 68

Envirolab Reference:;
Revision No:

65234

RO

Page 8 of 16
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Client Reference: 12593/1, Mona Vale

4"—--..-.5 o] S B [

Miscellaneous Inorg - sofl
Our Reference: UNITS 65234-3
Your Reference e 83
DateSampled | o 16111111
Type of sample Soil
Date prepared - 23M1/201
Date analysed - 231172011
Total Cyanide mg/kg <0.5
EnvirolabReference: 65234
Revision No: R0

Page 9 of 16




Client Reference:

12593/1, Mona Vale

Moisture
Qur Reference: UNITS 65234-3
Your Reference T 53
DateSampled - 1611111
Type of sample Seil
Date prepared - 22/11/2011
Date analysed - 231112011
Moisture % 19

Envirolab Reference:

Revision No:

65234
R 01

Page 10 of 16
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Client Reference: 12593/1, Mona Vaie

Method ID Methodology Summary

Org-016 Soil samples are extracted with methanol and spiked inte water prior to analysing by purge and trap GC-MS.
Water samples are analysed directly by purge and trap GC-MS.

Org-003 Soil samples are extracted with Dichioromethane/Acetone and waters with Dichloromethane and analysed
by GC-FID.

Org-012 subset - |Soil samples are extracted with Dichloremethane/Acetone and waters with Dichloromethane and analysed by
GC-MS. '

Org-005 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by

GCwith dual ECD's.

Org-0086 Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by
GC-ECD.
Inorg-030 Total Phenolics - determined colorimetrically following disitillation, based upon APHA 21st ED 5530 D.
Metals-0201CP- Determination of various metals by ICP-AES,
AES
Metals-021 CV- Determination of Mercury by Cold Vapour AAS.
AAS
Inorg-013 Cyanide - total determined colourimetrically after distillation, based on APHA 21st ED, 4500-CN_C.E. Free

cyanide determined colourimetrically after filtration.

Inorg-008 Moisture content determined by heating at 105 deg C for a minimum of 4 hours.

Envirolab Reference: 65234 Page 11 of 186
Revision No: R 01




Client Reference: . 1259311, Mona Vale i
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Smi# Spike%
Recovery | |
vTRH&BTEXin Soil Base ll Duplicate 1%RPD p
Date extracted - 2211112 INT] [NT} LCS-3 221117201 o
011 i
Date analysed - : 231112 [NT} [NT] LCS-3 231117201 ;
o1
VTRHGs - Ce mghkg 25 Org-016 | <25 INT] INT] LCS3 88% | |
Benzene mgkg | 02 | Og0i6 | <02 INT] INT] LCS-3 94% -°
Toluene mgkg 0.5 Org-016 <05 [NT] [NT] LCS-3 88% -,
Ethylbenzene morkg 1 Org-016 <1 INT] INT] LCS-3 84% ;
m+p-xylene mgkg 2 Org-016 <2 [NT] [NT) LCS-3 86% "
o-Xylene mg/kg 1 Org-016 <1 [NT] [NT] LCS-3 82% 1M
Surrogate aaa- % Org-016 81 [NT] INT] LCS-3 92% | |
Trifluorotoluene
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Smi#t Spike% [
Recovery | |
sTRHinSeil (C10-C36) Basell Duplicate [ % RPD
Date extracted - 2211112 [NT] NT] LCS-1 221117201
011 LS
Date analysed - 22/11/2 [NT] INT] LCS-1 2211112011
011 [
TRHC1w-Cu mgkg 50 Org-003 <50 NT] [NT) LCS-1 100% {.
TRHC15 -G mglkg 100 Org-003 <100 [NT] [NT) LCS-1 100%
TRHC2 -C3 mghkg 100 Org-003 <100 INT} [NT] LCSA 99% ]
Surrogate o-Terphenyl % Org-003 104 [NT] iNT} LCS-1 102% *~
QUALITY CONTROL UNMS PQL METHOD Blank Duplicate Smi# | Duplicate results Spike Smit Spike %
: Recovery ’}
PAHSs in Soil Base I Duplicate | %RPD L]
Date extracted - 221112 NT] [NT] LCS-1 221M12201¢
011 !
Date analysed - 2311172 [NT] [NT} LCSA1 23M11/201 Tj
011
Naphthalene mgkg 0.1 Org-012 <0.1 [NT] [NT] LCS-1 98% B
subset ]
Acenaphthylene malkg 0.1 Crg-012 <0.1 [NT] [NT] [NR] [NR]
subset
Acenaphthene mg/kg 0.1 Org-012 =<0.1 [NTY NT} [NR] [NR]
subset -
Fluorene makg 01 Org-012 <0.1 [NT] INT] LCSA 99% | |
subset L)
Phenanthrene mgkg 0.1 Org-012 <0.1 [NT] [NT] LCS-1 100%
subset ?
Anthracene mgkg 0.1 Org-012 <0.1 INT) INT] INR] NR}
subset
Fluoranthene mgkg 0.1 Org-012 <0.1 INT] INT] LCS-1 100% [
subset B
Pyrene mg/kg 0.1 Org-012 <0.1 INT] INT] LCS-1 100%
subset :
Benza(a)anthracene mg/kg 0.1 Org-012 <0.1 [NT] [NT] NR NR] L.
subset
Chrysene mgkg 0.1 Org-012 <0.1 NT] [NT} LCS-1 107% {°
subset ;
Envirolab Reference: 85234 Page 12 of 16 i ¥
Revision No: R 01




Client Reference: 12593/1, Mona Vale

QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate results Spike Sm# Spike %
Recovery
PAHs in Soil Base Il Duplicate Il % RPD
Benzo{b-+k)fluoranthene mg/kg 0.2 Org-012 <0.2 [NT] [NT] [NR] INR]
subset
Benzo(a)pyrene mgkg 0.05 Org-012 <0.05 [NT] INT] LCS-1 108%
subset
Indeno(1,2,3-c,d)pyrene mg/ka 0.1 Org-012 <0.1 [NT] [NT} [NR) [NR]
subset
Dibenzo(a,h)anthracene mglkg 0.1 Org-012 <01 [NT] [NT] {NR] [NR]
subset
Benzo{g,h,i)perylene mo/kg 0.1 Org-012 <01 [NT] [NT] [NR] [NR]
: subset
Surrogate p-Terphenyl- % Org-012 93 INT) (NT} LCS-1 90%
du subset
QUALITY CONTROL UNITS PQL METHOD Blank DuplicateSm# | Duplicate results Spike Sm# Spike %
Recovery
Crganochlorine Basell Duplicate | %RPD
Pesticides
Date extracted - 22111/2 [NT] [NT] LCS1 211720
011
Date analysed - 231142 [NT] [NT) LCS-1 23M1/200
01
HCB mgtkg 0.1 Org-005 <0.1 NT] iNT] [NR] INR]
alpha-BHC mgkg 0.1 Org-005 <01 [NT] [NT] LCS-1 109%
gamma-BHC mghkg 0.1 Org-005 <01 [NT] [NT] [NR] [NR]
beta-BHC mgkg 0.1 Crg-005 <0.1 [NT] [NT] LCS-1 110%
Heptachlor mg/kg 0.1 Org-005 <0.1 [NT] INT] LCS-1 95%
delta-BHC mg/kg 0.1 Org-005 <0.1 [NT] {NT] [NR] [NR]
Aldrin mgfkg 0.1 Org-005 <0.1 [NT] INT) LCS1 107%
Heptachlor Epoxide mgikg 01 Org-005 <0.1 [NT] [NT] LCS-1 107%
gamma-Chlordane makg 0.1 Org-005 | <0.1 INT] INT] INR] INR]
alpha-chlordane mgkg 0.1 Crg-005 <0.1 [NT] [NT} [NR] [NR]
Endosulfan| mg/kg 0.1 Org-005 <0.1 [NT] {NT] [NR] [NR]
DDE ma/kg 0z Org-005 <02 INT] [NT] LCS-1 105%
Dieidrin mg'kg 0.1 Org-005 <0.1 [NT] INT] LCS-1 17%
Endrin mg/kg 01 Org-005 <0.1 [NT} [NT] LCS-1 99%
DDD mg/kg a.2 Org-005 <0.2 [NT] [NT] LCS-1 112%
Endosulfanil mg/kg 0.1 Org-005 ' <0.1 [NT) [NT) iNR) [NR]
DoT mghkg 02 Org-005 <0.2 iNT} [N7] [NR] INR]
Endrin Aldehyde mg'kg 0.1 Org-005 <0.1 [NT] [NT] [NR] [NR]
Endosulfan Suiphate mg/kg 0.1 Org-005 <01 INT) [NT] LCS-1 106%
Methoxychior mglkg 0.1 Org-005 <01 [NT) [NT} (NR] [NR}
Surrogate TCLMX % Org-005 103 N3 [NT] LCS-1 101%
Envirclab Reference: 65234 Page 13 of 16

Revision No: RO




Client Reference; 12593/1, Mona Vale S
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# | Duplicate resuits Spike Sm# Spike %
Recovery | !
PCBsin Soil Basell Duplicate | %RPD i
Date extracted - 22{11/2 [NT] INT] LCSs-1 2211172011,
011 :
Date analysed - 23111412 [NT} [NT] LCS-1 23/111/201°
011
-
Arochlor 1016 mgkg 0.1 Org-006 <0.1 INT] INT] [NR] NR] |
Arochlor 1221 makg 0.1 Org-006 <0.1 INT) INT] [NR] nNR)
Arochlor 1232 ma/kg 0.1 Org-006 <0.1 [NT] [NT] [NR} [NR] o
Arochlor 1242 mg/kg 0.1 Org-006 <0.1 INT] INT] [NR] INR]
Arochior 1248 mg/kg 0.1 Org-006 <0.1 [NT] [NT) [NR] [NR]
Arochlor 1254 mghkg 0.1 Org-006 <0.1 [NT} [NT] I.CS-1 96%
Arochior 1260 mg/kg 0.1 Org-006 <01 [NT] [NT] [NR] [NR] &)
Surrogate TCLMX % Org-006 103 [NT] [NT] LCS1 104%
QUALITY CONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Sm## Spike %
Recovery L.
Total Phenolicsin Soil Base llDuplicate }%RPD
Date extracted - 22/11/2 [NT] [NT] LCSA 221117201
011 =
Date analysed - 2211142 INT] [NT] LCS-1 22/11/2011
011
Total Phenolics (as mgkg 5 Inorg-030 <5 {NT] NT] LCS-1 95%
Phenol)
QUALITYCONTROL UNITS PQL METHCD Blank PuplicateSm# | Duplicate results Spike Sm# Spike %
Recovery L
Acid Extractable metals Basell Duplicate | %RPD
in soil 8
Arsenic mg/kg 4 Metals-020 <4 INT] [NT] LCS-1 105% -
ICP-AES
Cadmium makg 05 Metals-020 <05 [NT] [NT] LCS-1 108% r-
ICP-AES L
Chromium mgkg 1 Metals-020 <1 [NT3 [NT] LCSA1 106%
ICP-AES &
Copper mg/kg 1 Metals-020 <1 NT] INT] LCSA 106% {.J
ICP-AES .
Lead mgkg 1 Metals-020 <1 [NT) [NT] LCSA1 102% [
ICP-AES B
Mercury mg/kg 01 Metals-021 <0.1 {NT] [NT] LCS-1 117%
CV-AAS [
Nickel mgkg 1 Metals-020 <1 INT] NT] LCS1 108% | |
ICP-AES
Zinc makg 1 Metals-020 <1 [NT} [NT] LCS1 106% ¢
ICP-AES '
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Revision No: R 01

sy



[ )

Client Reference:

12593/1, Mona Vale

QUALITYCONTROL UNITS PQL METHOD Blank Duplicate Sm# |Duplicate results Spike Smi# Spike %
. Recovery
Miscellaneous Inorg - soil Base | Duplicate 1 %RPD
Date prepared - 231172 [NT} [NT] LCS-1 23M1/20
011
Date analysed - 23112 [NT] [NT) 1.CS-1 23M1/20
o
Total Cyanide mgkg 0.5 Inorg-013 <0.5 [NT] [NT] LCS-1 88%
QUALITYCONTROL UNITS PQL METHCD Blank
Moisture
Date prepared - [NT)
Date analysed - [NT]
Moisture % 0.1 Inorg-008 [NT]
Envirolab Reference: 65234 Page 15 of 16
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Client Reference: 12593/1, Mona Vale

Report Comments:
This report supersedes the previous report due to a correction of date samples received.

Asbestos 1D was analysed by Approved Identifier: Not applicable for this job
Ashestos 1D was authorised by Approved Signatory: Not applicable for this job

INS: Insufficient sample for this test PQL: Practical Quantitation Limit NT: Not tested
NA: Test not required RPD: Relative Percent Difference NA: Test not required
<: Less than >; Greater than LCS: Laboratory Control Sample

Quality Control Definitions

Blank: This is the component of the analytical signal which is not derived from the sample but from reagents,

glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for samples.
Duplicate: This is the complete duplicate analysis of a sample from the process batch. If possible, the sample
selected should be one where the analyte concentration is easily measurable.

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

LCS (Laboratory Control Sample) : This comprises either a standard reference material or a control matrix {such as a blank

sand or water) fortified with analytes representative of the analyte class. It is simply a check sample.

Surrogate Spike: Surrogates are known additions to each sample, blank, matrix spike and LCS in a baich, of compounds
which are similar to the analyte of interest, however are not expected to be found in real samples.

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 batched of 20. The duplicate sampte RPD and matrix
spike recoveries for the batch were within the laboratory acceptance criteria.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptabie.
Matrix Spikes and LCS: Generally 70-130% for inorganics/metals; 60-140% for organics and 10-140% for SVOC and
speciated phenols is acceptable.

Envirolab Reference: 65234 Page 16 of 16
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SAMPLE RECEIPT ADVICE

Client:
Geotechnigue Pty Lid ph: 0247222700
PO Box 880 Fax: 0247226161

Penrith NSW 2751

Attention:  JohnXu

Sample log in details:

Your reference: 12593/1, Mona Vale
Envirolab Reference: 65234

Date received: 16/11/11

Date results expected to be reported: 231111
Samples received in appropriate condition for analysis: YES

No. of samples provided 4 Soils
Turnaround time requested: Standard
Temperature on receipt Cool
Cooling Method: Ice

Comments:

Envirolab Services Pty Ltd
ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067
ph 02 9910 6200 fax 02 9910 6201
enquiries@envirolabservices.com.au

www.envirolabservices.com.au

Samples will be held for 1 month for water samples and 2 months for soil samples from date of receipt of samples.

Contact details:

Please direct any queries to Aileen Hie or Jacinta Hurst

ph: 02 9910 6200 fax: 02 9910 6201

email: ahie@envirolabservices.com.au orjhurst@envirolabservices.com.au

Page 1 of 1
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APPENDIX F

ENVIRONMENTAL NOTES




(GEoTECHNIQUE

PTY LTD

iMPORTANT INFORMATION REGARDING YOUR
ENVIRONMENTAL SITE ASSESSMENT

These notes have been prepared by Geotechnique Pty Ltd, using guidelines prepared by the ASFE (Associa{ed Soil
and Foundation Engineers). The notes are offered to assist in the interpretation of your environmental site
assessment report.

REASONS FOR AN ENVIRONMENTAL ASSESSMENT
Environmental site assessments are typically, though not exclusively, performed in the following circumstances:

= As a pre-acquisition assessment on behalf of either a purchaser or a vendor, when a property is to be sold

Ll As a pre-development assessment, when a property or area of land is to be redeveloped, or the fand use has
changed e.g. from a factory to a residential subdivision

. As a pre-development assessment of greenfield sites, to establish baseline conditions and assess
environmental, geological and hydrological constraints to the development of e.g. a landfill

. As an audit of the environmental effects of previous and present site usage

Each circumstance requires a specific approach to the assessment of soil and groundwater contamination. in all
cases the objective is to identify and if possible quantify the risks that unrecognised contamination poses to the
ongoing proposed activity. Such risks may be both financial (clean-up costs or fimitations in site use) and physical
(health risks to site users or the public).

ENVIRONMENTAL SITE ASSESSMENT LIMITATIONS ,

Although information provided by an environmental site assessment can reduce exposure to the risk of the presence
of contamination, no environmental site assessment can eliminate the risk. Even a rigorous professional assessment
may not detect all contamination within a site. Contaminants may be present in areas that were not surveyed or
sampled, or may migrate to areas which did not show signs of contamination when sampled. Contaminant analysts
cannot possibly cover every type of contaminant that may occur; only the most likely contaminants are screened.

AN ENVIRONMENTAL SITE ASSESSMENT REPORT IS BASED ON A UNIQUE SET OF PROJECT
SPECIFIC FACTORS

In the following events and in order to avoid cost problems, you should ask your consultant to assess any changes in
the conclusion and recommendations made in the assessment:

. When the nature of the proposed development is changed e.g. if a residential development is proposed, rather
than a commercial development

= When the size or configuration of the proposed development is altered e.g. if a basement is added

. When the location or orientation of the proposed structure is modified

= When there is a change of land ownership, or

= For application to an adjacent site

ENVIRONMENTAL SITE ASSESSMENT FINDINGS ARE PROFESSIONAL ESTIMATES

Site assessment identifies actual sub-surface conditions only at those points where samples are taken, when they are
taken. Data obtained from the sampling and subsequent laboratory analyses are interpreted by geologists, engineers
or scientists and opinions are drawn about the overall sub-surface conditions, the nature and extent of contamination,
the likely impact on any proposed development and appropriate remediation measures. Actual conditions may differ
from those inferred, because no professional, no matter how qualified and no sub-surface exploration program, no
matter how comprehensive, can reveal what is hidden by earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than an assessment indicates. Actual conditions in areas not sampled
may differ from predictions. Nothing can be done to prevent the unanticipated, however, steps can be taken to help
minimise the impact. For this reason site owners should retain the services of their consuitants throughout the
development stages of the project in order to identify variances, conduct additional tests that may be necessary and to
recommend solutions to problems encountered on site.

Soil and groundwater contamination is a field in which legislation and interpretation of legislation by government
departments is changing rapidly. Whilst every attempt is made by Geotechnique Pty Ltd to be familiar with current
policy, our interpretation of the investigation findings should not be taken to be that of the relevant authority. When
approval from a statutory authority is required for a project, approval should be directly sought.

Environotes-Ed3-04/06
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(5 EOTECHNIQUE
PTY LTD

Environmental Notes continued

STABILITY OF SUB-SURFACE CONDITIONS

Sub-surface conditions can change by natural processes and site activities. As an environmental site assessment
is based on conditions existing at the time of the investigation, project decisions should not be based on
environmental site assessment data that may have been affected by time. The consultant should be requested to
advise if additional tests are required.

ENVIRONMENTAL SITE ASSESSMENTS ARE PERFORMED FOR SPECIFIC PURPOSES AND CLIENTS
Environmental site assessments are prepared in response to a specific scope of work required to meet the specific
needs of specific individuals e.g. an assessment prepared for a consulting civil engineer may not be adequate to a
construction contractor or another consulting civil engineer,

An assessment should not be used by other persons for any purpose or by the client for a different purpose. No
individual, other than the client, should apply an assessment, even for its intended purpose, without first conferring
with the consultant. No person should apply an assessment for any purpose other than that originaliy
contemplated, without first conferring with the consultant.

MISINTERPRETATION OF ENVIRONMENTAL SITE ASSESSMENTS

Costly problems can occur when design professionais develop plans based on misinterpretation of an
environmental site assessment. In order to minimise problems, the environmental consultant should be retained to
work with appropriate design professionals, to explain relevant findings and to review the adequacy of plans and
specifications relative to contamination issues.

LOGS SHOULD NOT BE SEPARATED FROM THE REPORT

Borehole and test pit logs are prepared by environmental scientists, engineers or geologists, based upon
interpretation of field conditions and laboratory evaluation of field samples. Logs are normally provided in our
reports and these would not be redrawn for inclusion in site remediation or other design drawings, as subtle but
significant drafting errors or omissions may occur in the transfer process. Photographic reproduction can eliminate
this problem, however, contractors can still misinterpret the logs during bid preparation if separated from the text of
the assessment. Should this occur, delays and disputes, or unanticipated costs may result.

To reduce the likelihood of borehole and test pit log misinterpretation, the complete assessment should be availabie
to persons or organisations involved in the project, such as contractors, for their use. Denial of such access and
disclaiming responsibility for the accuracy of sub-surface information does not insulate an owner from the attendant
liability. It is critical that the site owner provides all available site information to persons and organisations, such as
contractors.

READ RESPONSIBILITY CLAUSES CLOSELY

An environmental site assessment is based extensively on judgement and opinion; therefore, it is necessarily less
exact than other disciplines. This situation has resufted in wholly unwarranted claims being lodged against
consultants. In order to aid in prevention of this problem, mode! clauses have been developed for use in written
transmittals. These are definitive clauses, designed to indicate consultant responsibility. Their use helps all parties
involved recognise individual responsibilities and formulate appropriate action. Some of these definitive clauses are
likely to appear in the environmental site assessment and you are encouraged to read them closely. Your
consultant will be happy to give full and frank answers to any questions you may have.

Environotes-Ed3-04/06
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