
Appendix A

 ň ň Noise Assessment 
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Appendix B

Asbestos Containment Cell   
Concept Design Report
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CONSTRUCTION OF ACS CONTAINMENT CELL, KURNELL TERMINAL
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PART 1 GENERAL

1.01 Scope of Work

The Works covered by this Specification include, but are not necessarily limited to the following:

A Control of stormwater;

B Site clearing;

C The setting out of the Works to the lines and levels shown on the Drawings;

D Removal of infrastructure in the area of works and disposal as directed by the Superintendent;

E Filling with imported soils, site grading and compaction of landfill cell base;

F Importation of suitable soils, placing and compaction of materials to form the landfill cell capping
layers;

G Construction of access ramp to within the cell for waste placement; and

H Construction of surface water drains as shown on the Drawings.

1.02 Related Sections

A. AS 1470 - Health and Safety at Work - Principles and Practices

B. AS 1289 - Methods of Testing Soils for Engineering Purposes

C. AS 1141 - Methods for Sampling and Testing Aggregates

1.03 Definitions

A. Standard Density: As determined in accordance with AS 1289 E1.1.

B. Modified Density: As determined in accordance with AS 1289 E2.1.

C. Nominal Compaction: Material to be hand or machine bucket tamped, or trafficked by
construction plant to prevent sloughing.

D. Rippable Rock: The words "rippable rock" material shall describe material in excavations which
can be ripped and excavated with a tracked dozer in good condition with matching hydraulic
single shank ripper of combined mass of 48.5 tonnes (this refers to a CAT D9H dozer or its
equivalent) operated by an experienced and competent operator, at a rate in excess of 75 m3

(solid) per hour.

E. Hard Rock: The words "hard rock" material shall describe material in excavations which cannot
be ripped and excavated with a tracked dozer in good condition with matching hydraulic single
shank ripper of combined mass not less than 48.5 tonnes (this refers to a CAT D9H dozer or its
equivalent) operated by an experienced and competent operator, at a rate in excess of 75 cum
(solid) per hour and shall include boulders greater than 0.8 cum in volume.

F. The term "unsuitable material" shall only apply to weak deposits, excessively sandy gravel and
pebble deposits and organic material below foundation level which, because of their inherent
nature, cannot be satisfactorily reconditioned and are not suitable as a foundation, bedding or
backfill material.  Unsuitable material shall not be removed without the written instruction of the
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Superintendent.  Unsuitable material shall be treated as overburden and removed to stockpile by
the Contractor using whatever equipment is required.

PART 2 PRODUCTS

PART 3 EXECUTION

3.01 Foundation Preparation

A All standing water shall be drained or otherwise removed from the area before foundation
preparation can commence.

B After the removal of all excess material from the base area, the subgrade of the landfill cell shall
be graded to conform to the lines and levels shown on the Drawings.

C Prior to placement of sub-base soils the subgrade shall be compacted to 95% Standard
Compaction.

D Subgrade fill compaction testing shall be undertaken at a frequency of 1 test per 2,500 m2.

F No fill shall be placed in any area without the written approval of the Superintendent.

3.02 Sub-Base & Seal Bearing Fill Placement and Compaction

A. Surface Preparation

1 Before fill is placed in any area, the Superintendent shall be notified in writing with at least 48
hours notice so that they may inspect the material to confirm that the prior work meets the
specified requirements.

2 All areas upon which fill is to be placed shall be scarified to a depth of 50 mm and rewetted
prior to the placing of any fill to ensure a firm bond to the foundation.  This applies to material
exposed to drying for a period greater than twelve hours.

3 Soft spots shall be excavated as directed by the Superintendent and replaced with fill material
and compacted in accordance with this specification.  The Superintendent may require
additional testing of the remediated area.

B. Fill Placement and Compaction Standards

1 Fill material shall be spread and compacted in layers of uniform quality and thickness parallel
to the longitudinal axis of the work and for the full width of the cross-section.

2 All fill earthworks shall be compacted to 95% of Standard Dry Density or 95% HILF density
ratio unless otherwise stated on the Drawings at a frequency of 1 test per 2,500 m2 or 1 test
per 500 m3 fill placed.  Allowances shall be made for areas on the outer 500 mm of the
shoulders of fill areas where 95% of Standard Compaction may not be achievable.

3 In all cases, measured moisture contents from samples taken from the liner and
embankments shall be within -1% Dry to 3% Wet of optimum moisture content.

4 Suitable material shall be used for the construction of all fill works.  Material can be sourced
from off site and must contain an acceptable proportion of clay and/or silt i.e. clayey sand,
sandy clay, silty sand or sandy silt.  Fill proposed for use must be approved by the
Superintendent before placement.  Any material placed into the works, not approved and
considered unsuitable by the Superintendent shall be removed, replaced with suitable material
and re-compacted at the Contractor's expense.

5 The thickness of the layers (loose) shall be not greater than 250mm and the required degree
of compaction must be achieved for the full depth of the layer.

6 Compaction to the required standard shall be a special operation requiring the use of a
machine or machines specifically approved for the purpose (typically a pad foot roller).
Compaction plant shall cover the entire area of each layer of fill and give each layer a uniform
degree of effort.
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7 All fill compaction earthworks shall be suitably maintained during the construction period.
Where the compacted fill does not meet the specified requirements it shall be excavated, dried
or re-wetted and re-compacted.  Any fill or cut surface which has deteriorated through
excessive drying, cracking, wetting, erosion or has been weakened or rutted at a point as a
result of construction traffic shall be reconditioned in accordance with the requirements of this
Specification.

3.04 Capping Clean Soil & Topsoil Layers

A. The material used for the construction of vegetative layers shall comprise a clean soil, mulch
and/or topsoil that can support vegetation growth on the landfill cap.

B. Vegetative layers shall be imported from offsite sources and is not available onsite.  The Contractor
shall provide the Superintendent a report including, at a minimum, the following items about the
material to be sourced:

i. Description and location of the source of material.

ii. Testing undertaken to indicate that it meets IWRG 621 requirements.  If an
investigation was previously undertaken at the site to assess potential contamination,
the Contractor shall provide a copy of the report.

iii. Testing undertaken on the topsoil to analyse the nutrient content of the material and if
the topsoil requires additional nutrients to support vegetation establishment (3 tests
per source of material).

iv. Soil Classification by a NATA accredited laboratory (3 tests per source of material).

3.08 Leachate Drainage System

1 The Leachate Drainage material shall consist of a washed coarse aggregate layer sourced
from off site and have the following recommended material properties:

�x Be nominal size between 20 to 50 mm and shall be free draining;

�x Have fines content less than 1%;

�x Should not contain limestone or other calcareous material that would be subject to
chemical attack; and

�x Be approved by the Superintendent prior to use.

2 Where the above criteria are not met the aggregate shall achieve a hydraulic conductivity of
not less than 1 x 10-3 m/s as shown by laboratory testing.

3 Three samples shall be collected from the source prior to importation to site for testing for the
criteria listed above.  Test results shall be provided to the Superintendent for approval prior to
importation to site.

4 A trial pad shall be constructed to confirm the aggregate placement methodology does not
damage the HDPE layer.  The trial pad shall be a minimum of 10m x 10m and shall be placed
using the same method proposed for full scale works.  The HDPE shall be uncovered at the
end of the trial to confirm no damage has occurred.  The CQA officer shall inspect the
exposed HDPE and confirm that no damage has occurred.  A WMS shall be prepared based
on the trial pad and utilised for the full scale works.  The proposed WMA shall be approved by
the CQA officer before full scale placement commences.

5 The leachate collection pipes comprise a 160 mm PE100 PN16 HPDE pipe with 10 mm holes
drilled at approximately 100 mm centres as per drawing detail.



CONSTRUCTION OF ACS CONTAINMENT CELL, KURNELL TERMINAL

EARTHWORKS SECTION TSO2240

_______________________________________________________________________________________________________________________________________

- TS02240-4
VERSION 1 - 13 JUL. 16

6 The leachate collection pipes shall be handled and stored in a manner that does not
compromise the integrity of the pipes.

3.06 Anchor trench (for geomembrane liner)

Anchor trenches shall be excavated on the perimeter bunds to anchor the geosynthetic liners.  The
anchor trench shall be located at least 1.0 m from the inside crest of the bund.

The anchor trench shall be backfilled progressively with the soil material excavated to form the trench.
The material shall be adequately moisture condition prior to backfill.  The soil shall be tamped into
place following membrane placement and moisture controlled where required.  The GITA shall
observe the compaction of the anchor trench backfill and provide comment on the compaction
undertaken in the Level 1 as-built report.

3.05 Excavation

A. General

1 All excavated areas to the landfill cell subgrade shall be cut to the depths, grades and lines as
approved by the Superintendent.  Grades and levels shall be established to minimise ponding
of water in cut areas.

B. Over-excavation

1 Operations shall be directed to avoid excavating beyond the specified profiles.  Any over-
excavation beyond these profiles carried out without the written instruction of the
Superintendent shall be made good to the directions of the Superintendent and approved fill
material compacted to the requirements of this Specification at the Contractors cost.

3.06 Dimensions and Tolerances

1 The earthworks shall be constructed to the levels and dimensions as shown on the Drawings.
The following tolerances in finished dimensions shall not be exceeded:

�x Locations of tops and bottoms of walls and
embankments in plan ±500 mm

�x Base width of landfill area ±1,000 mm
�x Levels of tops of embankments ±100 mm
�x Maximum variation from a 4 metre long

straight edge placed in any direction on any
formed surface ±50 mm

3.07 Control of Water

1 During construction, all areas of earthworks shall be drained and/or pumped of water and kept
free of water by temporary drains or other means.  Surface water from the surrounding country
shall be prevented from flowing on to the excavations or areas of fill by the construction of
diversion drains as shown on the drawings before any other excavation commences.
Excavation and fill areas shall always be graded to facilitate surface drainage and any loose
material compacted to prevent absorption.  Particular care shall be taken to ensure that
surface water does not reach embankments or fill material that has yet to be compacted.
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3.08 Clean-up

1 On completion of the Works, the site shall be generally cleared, any damage made good and
the site restored to a neat and tidy condition.  All work areas shall be smoothed and graded in
a manner to conform to the natural appearance of the landscape.  Where unnecessary
destruction, scarring, damage or defacing has occurred as a result of the operations, the same
shall be repaired, replanted, reseeded, or otherwise corrected to the satisfaction of the
Superintendent.

END OF SECTION
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GEOSYNTHETIC CLAY LINER (GCL) SECTION TS02650

1PART 1 GENERAL

1.1 Scope of Work

A. This section covers the supply, transportation, handling and installation of the Geosynthetic Clay
Liner (GCL).

B. The liner elements are to be installed in accordance with the Construction Quality Assurance
(CQA) plan prepared for this project.

1.2 Related Sections

A. Section TS 02240:  Earthwork

2PART 2 PRODUCTS

2.1 Geosynthetic Clay Liner (GCL)

A. The Geosynthetic Clay Liner (GCL) consists of a bentonite clay layer sandwiched between two
geotextile layers.  The layers are then needle punched to produce a textile with high connection
strength.

B. The supplier shall demonstrate by providing MQA Certificates that the GCL provided complies with
the requirements outlined in GRI-GCL3 as set out below:

Material Property ASTM Test
Method

Value Test Frequency

GCL (as
manufactured)

Mass of GCL (2) ASTM D5993 �• 4,000 g/m2 4,000 m2

Mass of Bentonite (2) ASTM D5993 �• 3,700 g/m2 4,000 m2

Moisture content (1) ASTM D5993 �” 35% 4,000 m2

Strip Tensile
Strength

ASTM D6768 �• 4.0 kN/m 20,000 m2

Peel Strength ASTM D6496 �• 360 N/m 4,000 m2

Permeability (1) “or”
Flux (1)

ASTM D5887 �” 5.0 x 10-11 m/sec
“or” �” 1.0 x 10-8

m3/sec-m2

25,000 m2

GCL
Permeability

Permeability (max at
35 kPa) (1) (3)

ASTM D6766 �” 1.0 x 10-8 m/sec yearly
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Material Property ASTM Test
Method

Value Test Frequency

Permeability (max at
500 kPa)

ASTM D6766 �” 5.0 x 10-10 m/sec yearly

(1) These values are maximum (all others are minimum)

(2) Mass of the GCL and bentonite is measured after oven drying per the stated test method

(3)  Value represents GCL permeability after permeation with a 0.1M calcium chloride solution
(11.1g CaCl2 in 1-liter water) for termination criterion see Section 5.6.1 of GRI-GCL3

C. The bentonite used in the manufacture of the GCL supplied for the works shall meet the following
criteria;

Property Value

Montmorillonite content > 70 wt%

Carbonate content* < 1–2 wt%

Bentonite form Natural Na-bentonite or >80 wt% Sodium as activated bentonite

Particle size Powdered (e.g. 80% passing 75 micron sieve) or Granulated
(e.g. < 1% passing 75 micron)

Cation exchange capacity �870 meq/100 g (or cmol/kg)

Swell index �824 cm3/2g

* Carbonate here implies calcite, calcium carbonate or other soluble or partially soluble carbonate minerals.

D. The following information shall be noted on the rolls of GCL supplied to the site:

�x product name, grade and name of manufacturer;
�x date of manufacture, batch number;
�x roll number;
�x roll length;
�x roll weight;
�x roll width; and
�x label with handling guidelines.

E. The following Materials Quality Assurance (MQA) data for the rolls of GCL supplied to the site shall
be supplied to the Superintendent:

�x test results to show conformance with the criteria noted above;
�x date of manufacture;
�x lot number, roll number, length and width;
�x bentonite manufacturer quality documentation for the particular lot of clay used in the production

of the rolls delivered;
�x geotextile manufacturer quality control documentation for the particular lots of geotextiles used

in the production of the rolls delivered;
�x cross-referencing list delineating the corresponding geotextile and bentonite lots for the

materials used in the production of the rolls delivered;
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�x QC program laboratory certified reports;
�x the manufacturer’s approved QA stamp; and
�x technician’s signature.

F. On-site Conformance Testing

Once all GCL material is received on-site, the Third Party CQA Consultant shall undertake
conformance testing of the GCL to confirm compliance with the requirements outlined in the table
below:

Item Property ASTM
Test
Method

Acceptance Criteria Test
Frequency

Conformance
testing (upon
shipment of
GCL to the
site)

Thickness (dry) ASTM
D5199-12

The GCL thickness
shall be �• the
thickness of the GCL
sample that passes
the “Mass per unit
area of bentonite
component of GCL”
test.

Every roll

Mass per unit area of
bentonite component of GCL

ASTM
D5993

�• 4,000 g/m2 for X1000

�• 3,700 g/m2 for X2000

1 sample per
2,500m2

Mass per unit area of GCL Refer Section 2.1 1 sample per
500m2

Montmorillonite content (X-
ray diffraction method)

Refer Section 2.1 1 sample per
10,000m2

Cation Exchange Capacity of
Bentonite (methylene blue
method)

Refer Section 2.1 1 sample per
500m2

Mass/unit length of bentonite
in overlaps (visual inspection
and weighing)

Visual inspection 1 sample per
40m overlap

Moisture content of bentonite AS
1289.2.1.1

�”35% 1 sample per
roll or 500m2

Swell index/free swell of clay ASTM
D5890

Refer Section 2.1 1 sample per
500m2

Fluid loss ASTM
D5891

Refer Section 2.1 1 sample per
500m2
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Item Property ASTM
Test
Method

Acceptance Criteria Test
Frequency

Peel strength (for needle-
punched products only

ASTM
D6496

Refer Section 2.1 1 sample per
500m2

Tensile strength of GCL ASTM
D6768

�• 8 kN/m for X1000

�• 10 kN/m for X2000

1 sample per
10,000m2

CBR Burst Strength of GCL AS 3706.4 �• 1,600 N for X1000

�• 2,500 N for X2000

1 sample per
25,000m2

Permeability “or” Index Flux ASTM
D5887

Refer Section 2.1 1 sample per
10,000m2

Visual
inspection of
GCL

Colour, thickness, needle
punching, presence of
needles or broken needles,
and sewing density or other
faults in the material

- Visual inspection Every roll

Visual
inspection of
in-situ GCL

Thickness of GCL (i.e.
uniformity of bentonite
distribution). If thickness
appears to be variable a
check of the mass per unit
area shall be conducted.

Visual
Inspection
as ASTM
D5993

�• 4,000 g/m2 for X1000

�• 3,700 g/m2 for X2000

Visual
inspection of
every roll

Apparent variations in the as
placed moisture distribution.
If moisture content appears
to be variable a check of the
mass per unit area shall be
conducted

Visual
inspection
and ASTM
D5993

�• 4,000 g/m2 for X1000

�• 3,700 g/m2 for X2000

Visual
inspection of
every roll

Note:

1. All conformance tests must be reviewed, accepted and reported by the Third Party CQA
Consultant before deployment of the GCL.

2. All testing must be performed on samples taken from the GCL delivered to site under the Third
Party CQA Consultant supervision.

3. All laboratory tests must be performed in a third party independent accredited laboratory.

4. The required testing frequencies may be revised by the Third Party CQA Consultant to
conform with improvements in testing methods and/or in the state of the art practice and/or to
account for the criticality of application (i.e. to account for the importance of the GCL for the
safety of works).  Revisions must be approved by the relevant authorities before application.
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The process of sampling the GCL rolls shall not cause any damage to the GCL rolls.  Sampling shall
be undertaken as follows:

�x Only one GCL roll shall be opened at any one time;
�x Once sampling has been completed, the packaging of each GCL roll shall be fully reinstated to

ensure no deterioration of the GCL; and
�x Sampling shall be undertaken in the shortest period of time to avoid deterioration of the GCL.

3PART 3 EXECUTION

3.1 Installation Pattern

A. All personnel involved with the installation of the GCL shall have read and fully understood this
specification.  If there are any matters which need clarification, these should be brought to the
attention of the Superintendent prior to laying the GCL.

B. The Contractor shall prepare an installation plan for the GCL and submit the plan to the
Superintendent for approval.  No GCL shall be deployed until approval of the layout plan has been
given.

3.2 Protection of Subgrade

A. The subgrade for the GCL shall be compacted soils free from protrusions such as stones, debris,
standing water, indentations or surface cracks.

B. The moisture content of the compacted subgrade shall be kept constant during construction by
watering as required.

3.3 Supervision

A. The installation of the GCL shall be supervised by an independent third party CQA officer
appointed by the Principal.

B. The installation of the GCL is to be noted in the construction program provided by the Contractor at
the commencement of the project.

C. The Superintendent is to be notified at least 48 hours prior to the laying of the GCL.  Site
inspections shall take place as required by the CQA plan.
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3.4 Packaging, Transportation and Unloading on Site

A. GCL rolls shall be packed in moisture tight plastic wrapping.

B. GCL rolls shall be delivered in (closed/covered) containers on trucks, vehicles, etc.  The storage
space for the GCL is to be dry, even and free from debris or foreign matter.  The storage space has
to be accessible at least from the top.  Bags of bentonite powder and the non-woven fabric strips
are to be protected from the weather once delivered.

C. Should any damage occur in transit it must be immediately brought to the attention of the
Superintendent who will advise on the required course of action.

D. A hard, dry free draining surface must be provided for unloading and storage.  Rolls will be off-
loaded using:

1. Two > 55mm slings (wrapped around the GCL roll 1/3 of the width from the edge) fixed to an
excavator bucket or a front end loader.  A steel tube or similar reinforcement should be inserted
into the roll to prevent excessive deformation across the roll during off-loading; or

2. A spreader bar with steel tube insert, ensuring that the chains or belts do not damage the roll; or

3. Using a “carpet prong” protruding from the front end of a forklift or other equipment.  The prong
should be at least three-fourths the length of the core and also must be capable of supporting
the full weight of GCL without significant bending.

E. Under no circumstances should GCL rolls be dragged, lifted by one end only, pushed to the ground
from the delivery vehicle, or otherwise unloaded in a fashion which could damage the roll.

F. After transportation and unloading the plastic wrapping is to be checked.  Minor damage should be
repaired with weather resistant adhesive tape.  Wrapping should only be removed immediately
before use.  The maximum storage height is four rolls.

3.5 Storage

A. GCL rolls should be stored in their original, unopened packaging in a location away from
construction traffic.

B. The designed storage area should be level, dry, well-drained, and stable and should protect the
product from:

1. precipitation
2. standing water
3. ultraviolet radiation
4. chemicals
5. excessive heat
6. vandalism and animals

C. GCL rolls are to be stored lying flat, continuously supported, and should never be stored standing
on one end.  Enclosed indoor storage is preferred if GCL is to be stored for long periods.
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3.6 Repairs

A. Where GCL has been damaged during installation such areas are to be repaired by covering with
an overlapping piece of GCL.  The overlaps are to be at least 500mm and should be done in
accordance with this Specification.  All damage and repairs to the GCL are to be reported to, and
inspected by the CQA officer.  Full documentation of repairs including location, causes, method of
repair and inspection dates are to be recorded by the CQA officer.

3.7 Placement of GCL

A. Understanding of the Installation Staff

1. The quality of installation is decisive for the success of a project.  Before installation, this
Specification, and in particular the equipment requirements and bentonite paste mixing
procedure must be thoroughly understood by all personnel responsible for the laying.  Any
questions arising should be referred to the Superintendent.

B. GCL Placement

1. GCL factory wrapping should only be removed immediately before installation.

2. The edges of the GCL are marked on the bottom side with a coloured line to denote the
standard overlap of 300mm.

3. On site GCL is unrolled on the ground using the spreader bar.  The overlap line should be
visible on the top of the panel.

4. The complete area of the GCL is to be inspected by the CQA officer for damage and defects
and any irregularities and repairs noted in site documentation.

5. Installed liners must not be trafficked by vehicles, and walking on the liners must be kept to an
absolute minimum.

6. Rolls are to be cut to length with a carpet knife or electric cutter.

7. Rolls must be laid without folds on the subgrade with a standard overlap of 300mm in both the
longitudinal and transverse direction.  Longitudinally the coloured line can be used during
installation to control the overlap width.

C. Overlying Clay Layer Placement

1. A layer of clay liner material of at least 300mm in depth (loose) shall be placed over the GCL by
the end of each working day after the installed area has been inspected.

2. The GCL may not be trafficked on directly.  The cover material should be pushed in front of the
construction equipment thus creating a safe working platform.  Overlaps should not be moved
or squeezed during this process.

3. Seams are to be continually inspected by the CQA officer while cover material is being placed
over the GCL to ensure their integrity.  Seams should be checked for movement between the
sheets of The GCL.  If any movement is detected, covering is to halt and seams inspected to
ensure their integrity and the Superintendent is to be notified prior to recommencing cover
placement.
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4. Generally, temporary haul roads should not go over areas where the GCL has been laid.  These
areas, if possible, should be sealed last to minimise traffic over the GCL.  Where site traffic
cannot be avoided (e.g. the delivery of cover material by trucks) additional protection measures
will be required.  The additional measures are to be as directed by the Superintendent.

5. For temporary roads, a minimum coverage over The GCL of at least 900mm is acceptable
without any further analysis.  Shallower coverage or alternative cover materials are to be
directed to the CQA officer for approval.

3.8 Treatment of Seams in GCL

A. End Overlaps (Transverse Direction)

1. The treatment of end overlaps are to be inspected by the CQA officer.

2. No trafficking or walking is to occur over the overlap region.  The overlap must also be free from
folds and foreign matter (e.g. aggregate, soil).  Any foreign matter on the laps must be swept
away carefully.

3. End overlaps shall occur in a tiled layout with the direction of ground slope.  End overlaps in
sumps or inverts are to be avoided.

4. All end overlaps must be sealed with bentonite paste of similar bentonite specification to that in
the GCL.

3.9 Weather Conditions

A. GCL should be installed in dry weather conditions and frost free weather conditions where
bentonite paste is used for overlaps.

B. Sufficient plastic (in rolls) is to be stored on site to cover any GCL laid in case of rain.  Any laid
GCL is to be covered immediately rain commences with plastic or soil cover material.

END OF SECTION
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PART 1 GENERAL

1.01 Scope of Work

A The work covered under this Specification consists of the supply and installation of the
geosynthetic materials for Containment Cell as shown on the Drawings and summarised as
follows:

�x 2.0 mm Smooth High Density Polyethylene (HDPE) Geomembrane on the cell floor and
capping.

�x Cushion geotextile as protection layer over the HDPE liner.

�x Separation geotextile over aggregate drainage layers.

�x Geocomposite drain layer.

B Requirements for quality control and testing, including preparation of information sheets are cited
in the Specification for QUALITY CONTROL REQUIREMENTS and the Construction Quality
Assurance (CQA) Plan.

C The process of assessing manufacturers test results and installation works shall be supervised full
time by the independent Construction Quality Assurance Officer (CQA Officer).

1.02 Related Sections

A Section TS02240: Earthworks

PART 2 PRODUCTS

2.01 Material Specification

A The HDPE Geomembrane shall not be placed into position until the Contractor has produced
documentary evidence from the manufacturer to the Superintendent and CQA Inspector that the
product conforms to the requirements of this specification. This action constitutes a HOLD
POINT.  The Superintendent’s approval of the documentary evidence is required prior to release
of the hold point.  The CQA Plan also requires Auditor approval of this phase and is a HOLD
POINT under the Audit process.

B The geomembrane liner supplied shall be a High Density Polyethylene liner.  The geomembrane
shall consist of single resin being 100% Virgin and of a narrow molecular distribution.  Carbon
black shall be added to the resin for ultra-violet resistance, the geomembrane shall be
manufactured to the following approximate ratios; HDPE 97.5% - Carbon Black 2.5%.

C The geomembrane supplied shall be a 2.0mm smooth HDPE geomembrane for the cell floor and
capping layers.  The Contractor shall provide manufacturer information for type of resin (name
and number) used to manufacture the HDPE geomembrane.

D Each roll of geomembrane shall be labelled from the manufacturer to provide the following
identifying data:

1. Name of Manufacturer and material type;
2. Material Thickness;
3. Roll Number;
4. Roll Dimensions (length and width);
5. Roll Weight;
6. Cross reference numbers to raw material batch and all laboratory certified reports; and
7. The manufacturers approved QA stamp and the technician’s signature.
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E The supplied material shall be free from holes, blisters, folds, undispersed raw materials and any
signs of contamination by foreign matter.

F The geomembrane material shall meet the requirements of the attached technical specification.

G The Contractor is responsible for handling, storage and care for the supplied geomembrane liner.
 The geomembrane liner shall be protected from fire, damage and UV exposure (as far as
practicable) before installation.  Geomembrane rolls may be stacked (up to 4 rolls in height) to
provide access to the material for identification of the rolls.

H The geomembrane liner rolls shall be placed in a relatively dry and smooth subgrade (not to be
placed on gravel surface) to minimise potential damage to the geomembrane.

Geotextile

I The Contractor is responsible for handling, storage and care for the supplied geotextile liner.  The
geotextile liner shall be protected from UV exposure (as far as practicable), inundation, mud,
puncture or other damaging conditions.  Geotextile rolls may be stacked to provide access to the
material for identification of rolls.

J Where a significant number of defects are identified on a geofabric roll the CQA Officer shall
assess the material and reserves the right to reject any damaged rolls.

2.02 Manufacturer test reporting

A It is a requirement that all geomembrane liner materials be certified for quality prior to installation.
 A separate Manufacturer’s Quality Assurance report shall be submitted to the Superintendent by
the Contractor.  This report shall comprise a Raw Materials Batch Report and a Product Report.

B The geotextile (cushion and separation) supplied shall be non woven needle punched and either
polyester or polypropylene.

D Table of HDPE geomembrane and geotextile properties as shown in the following tables:

Table 1 - HDPE Geomembrane Properties

Property Units Value Test
Frequency of
Manufacturer’s QA
Testing

Thickness (ave.) mm 2.0 ASTM D5199 Every roll
Minimum Thickness mm 1.8 ASTM D5199 Every roll

Density (min) g/cm3 �• 0.94 ASTM D1505 &
D792

90,000 kg

Melt Flow Index g/10 min < 1.0 ASTM D1238 Per batch or resin
type

Tensile Properties (each direction)
- Strength at break
- Elongation at break
- Strength at yield
- Elongation at yield

 N/mm
%
N/mm
%

> 53
> 700
> 29
> 12

ASTM D6693
ASTM D6693
ASTM D6693
ASTM D6693

9,000 kg

Tear Resistance (min ave.) N > 249 ASTM D1004 20,000 kg
Puncture Resistance (min ave.) N > 640 ASTM 4833 20,000 kg
Carbon Black Content % 2 to 3 ASTM D1603 9,000 kg
Carbon Black Dispersion Rating 1 or 2 ASTM D5596 20,000 kg
Oxidative Induction Time (OIT)
- 1) Standard OIT

OR
- 2) High Pressure OIT

Min 1) > 100
2) > 400

1) ASTM
D3895
2) ASTM
D5885

90,000 kg
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Property Units Value Test
Frequency of
Manufacturer’s QA
Testing

Oven aging @ 85º C
1) Standard OIT, % retained after
90 days

OR
2) High pressure OIT, % retained
after 90 days

%
1) > 55

2) > 80

1) ASTM
D5721 &
D3895
2) ASTM
D5885

Per formulation

Stress Crack Resistance hr > 300 ASTM D5397 Per formulation
UV Resistance
1) If High pressure OIT, % retained
after 1600 hours

% 50 ASTM D5885
Per formulation

Table 2 - Cushion Geotextile Properties

Property Units
Value
(MARV*)

Test
Frequency of
Manufacturer’s QA
Testing

Thickness mm 4.0 AS 2001-2.15

1 test per batch or
truckload of material,
whichever requires the
greatest number of
tests

Mass g/m2 700 AS 2001–2.13
CBR Burst strength N 8,950*** AS3706.4
Trapeziodal Tear
Strength (MD/Cross
MD)

N
1,180/1,180 AS3706.3

Wide Strip Tensile
Strength (MD/Cross
MD)

kN/m 48.0/48.0 AS3706.2

Puncture Resistance
(d500) (Drop Cone
Method)

mm 13.0**
(MaxARV) AS3706.5

* MARV denotes Minimum Average Roll Value, MD denotes Machine Direction, Flow rate is typical
value.

** MaxARV denotes Maximum Average Roll Value.

*** If the cushion geotextile does not meet this test value the material may be assessed against the
GRI standard requirements.
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Table 3 - Separation Geotextile Properties

Property Units
Value
(MARV*)

Test
Frequency of
Manufacturer’s QA
Testing

CBR Burst strength N 1500** AS3706.4

1 per batch

Trapeziodal Tear
Strength (MD/Cross
MD)

N
240/220 AS3706.3

Wide Strip Tensile
Strength (MD/Cross
MD)

kN/m 9.0/7.7 AS3706.2

Flow rate (at 100 mm
head) l/m2/s > 230 AS 3706.9-01

* MARV denotes Minimum Average Roll Value, MD denotes Machine Direction, Flow rate is
typical value.

** If the separation geotextile does not meet this test value the material may be assessed against the
GRI standard requirements.

E The Batch Report for Raw Materials shall be provided for each and every raw material batch
associated with the geomembrane product delivered to site and shall conform to the following or
approved alternative:

1 Density Test ASTM D1505
2 Carbon Black Content ASTM D1603
3 Melt Index ASTM D1238
4 Stress Crack Resistance (Bell Test) ASTM D5397
5 Puncture Resistance ASTM D4833
6 Oxidative Induction Time (OIT) ASTM D3895
7 Oven aging (Standard OIT) ASTM D5721 & D3895

F The Product Report shall contain data compiled for each and every roll of geomembrane
delivered to site in relation to the following test methods or approved alternative:

1 Tensile Properties ASTM D6693, including Strength at Yield, Elongation at
Yield, Strength at Break, Elongation at Break

2 Thickness (by method of) ASTM D5199
3 Carbon Black Dispersion ASTM D5596

G The Manufacturer’s Report (along with the Materials Identification) shall be submitted prior to the
arrival of the material to the construction site.  No materials will be accepted for delivery to site,
or progress payment made, unless all necessary Manufacturer’s Quality Assurance certification
data, as described above, has been provided to the Superintendent.  All such data must be
supplied in sufficient time such that no delay shall be caused to the project programme.  Failure
to conform to this requirement, causing resultant delay to the progress of the works, will not be
grounds for an extension in time or removal of any commercial penalties which accompany this
Contract.
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2.03 Independent Testing

A The geomembrane and geotextile rolls delivered to site will be assessed against the
Manufacturer’s Report for compliance with this specification.  The roll numbers will also be
assessed.

B The geomembrane delivered to site is recommended to be sampled and tested by an
independent laboratory (NATA registered) as shown in the table below.

Table 4 - Geomembrane Testing

Property Test
Frequency of Independent QA
testing

Thickness (ave.) ASTM D5994 Each roll
Density (min) ASTM D1505 & D792

Per 5000 m2 or one sample every

5 rolls, whichever is the greatest

number of tests.

Tensile Properties (each direction)
- Strength at break
- Elongation at break
- Strength at yield
- Elongation at yield

ASTM D6693 type IV
ASTM D6693 type IV
ASTM D6693 type IV
ASTM D6693 type IV

Tear Resistance (min ave.) ASTM D1004
Puncture Resistance (min ave.) ASTM D4833
Carbon Black Content ASTM D1603
Carbon Black Dispersion ASTM D5596

Oxidative Induction Time (OIT) ASTM D3895, ASTM
D5885

1 sample every 10,000m2 or per
resin type or manufacturing run.

Stress Crack Resistance ASTM D5397

The test results from the independent laboratory testing shall meet the requirements outlined in
Section 2.02.C.  The Contractor shall be responsible for the testing of the material.

C The geotextile delivered to site is recommended to be sampled and tested by an independent
(NATA registered) as outlined in the relevant GRI guideline;
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Table 5 – Cushion Geotextile Properties

Material Property Units Value
(MARV*)

Test Frequency of
Independent QA
Testing

Thickness mm 4.0 AS 2001-2.15
1 sample per 2,500 m2

Mass g/m2 700 AS 2001–2.13
Puncture Resistance
(d500) (Drop Cone
Method)

mm 13.0**
(MaxARV) AS3706.5

1 sample per 5,000 m2CBR Burst strength N 8,950*** AS3706.4
Trapeziodal Tear Strength
(MD/Cross MD)

N 1,180/1,180 AS3706.3

Wide Strip Tensile
Strength (MD/Cross MD) kN/m 48.0/48.0 AS3706.2

* MARV denotes Mean Average Roll Value, MD denotes Machine Direction.

** MaxARV denotes Maximum Average Roll Value.

*** If the geotextile does not meet this test value the material may be assessed against the GRI
standard requirements.

The Contractor shall be responsible for the testing of the material supplied for the works.

PART 3 CONSTRUCTION

3.01 Work Method Statements

At least two weeks prior to commencing construction of the HDPE geomembrane liner, the Contractor
shall provide a method statement outlining the method of construction, testing (type, frequency and
methods), equipment to be used, proposed panel layout plan, pro-forma sheets for recording of works
undertaken etc. This action constitutes a HOLD POINT . The Superintendent’s approval of the method
statement is required prior to the release of the hold point.

3.02 Subgrade Preparation

A All subgrade surfaces over which the HDPE geomembrane shall be placed, will be prepared as
follows. The area to be lined shall be smooth and free of stones, rocks, roots, sticks and any
sharp objects or debris of any kind that may compromise the integrity of the geomembrane liner.

B The surface shall provide a firm, unyielding uniform base for the geomembrane.  This surface
shall be compacted in accordance with and met the requirements of the Specification TS 2240 -
EARTHWORKS.

3.03 Geomembrane and Geotextile Installation

Geomembrane placement

A Prior to the installation of the geomembrane liner, the Contractor and the Superintendent shall
together inspect the subgrade to be lined.  All sudden depressions, humps, earth clods, roots,
stones, sharp objects or debris of any kind which may compromise the integrity the geomembrane
liner shall be removed at the Contractor’s expense to the satisfaction of the Superintendent.
Significantly desiccated clay liner shall also be reworked.

B A detailed panel layout plan will be prepared for the geomembrane and geotextile layers and
approved by the CQA Officer prior to installation.
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C The geomembrane liner shall be installed strictly in accordance with the requirements of this
Specification and, where not specified, with the geomembrane liner manufacturer’s requirements.

D This action constitutes a HOLD POINT .  The Superintendent’s approval to the set-out is required
prior to the release of the hold point.

E The site installation of the geomembrane liner shall be carried out by personnel who have had
extensive previous experience with installation works of a similar nature.  The geomembrane liner
shall not be installed under weather conditions where the ambient temperature is less than 5
degrees Celsius, more than 35 degrees Celsius, during rain or when rain is threatening, high
winds or dusty conditions.

F Sandbags shall be used as required to hold the liner in position during installation.  Sandbags
shall be sufficiently close-knit to preclude fines from working through the bottom, sides or seams
of the bags.  Paper bags will not be permitted.  Burlap bags, if used must be lined with plastic.
Bags that are split, torn or otherwise losing their contents shall be immediately removed from the
works area and any spills immediately cleaned up.  Sandbags placement during geomembrane
liner deployment shall not damage the geomembrane liner in any way.

G Placed geomembrane liners shall be ballasted by sandbags to avoid wind uplift.  The
geomembrane installer is responsible for assessing the number of sandbags required.

H No geomembrane liner shall be installed over areas until approval of these surfaces from the
Superintendent has been received by the Contractor.  Failure to comply with this condition may
result in the Superintendent directing the removal of the liner in that area for the purpose of
inspection.  Any costs associated with the removal or any other works necessary to enable such
an inspection to be undertaken shall be borne by the Contractor.

I The Contractor shall prepare and submit to the Superintendent, prior to commencement of the
works, Panel and Welding Layout drawings in relation to the placement of the geomembrane
liner.

J The liner sheets shall be deployed in a continuous manner down embankments or across the
base and shall be lapped over adjacent sheets by a minimum of 150 mm or to a greater width as
required by the weld type to be employed.  The geomembrane liner and cushion Geotextile shall
be deployed in a manner that eliminates any generation of cross seam on the bunds and on side
slopes.

K The fusion welding of panel ends shall not form a crucifix (‘+’) and shall have the T-joints to have
a minimum separation of 0.5m between joints.

L All T-joints, where 3 seams are joined to form a ‘T’, shall be considered to be a defect and shall
be patched.

M Where panels are placed on bunds and base separately (that is in a different orientation), the join
between the bund and base panels shall be 1.5 m away from the toe of bund.
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N The entire surface area of each and every roll shall be inspected by the Contractor during
unrolling and placement to ensure that there are no tears, abrasions, indentations, cracks, thin
spots or other faults in the material.  The Contractor shall inform the Superintendent of any such
occurrence.  It shall be the responsibility of the Contractor to ensure that all damage within the
geomembrane liner during the works is repaired or replaced.

O The thickness of the geomembrane shall be verified onsite by the independent CQA officer at
random points where the thickness of the geosynthetics, in the opinion of the CQA officer,
appears less than specified or at an approximate average spacing of 20m apart.  Thickness shall
be measured at the edge of the sheet using a micrometer or similar instrument.

P The geomembrane liner shall be placed in a relaxed state over the prepared subgrade allowing
the material to respond to thermal changes without causing excessive buckling, wrinkling or
tensioning.  No fish mouths or other signs of stress either will be permitted within welds made
during installation of the liner.  Any such occurrences being identified will be repaired or remedied
by the Contractor at no cost to the Principal.  The Contractor will be responsible for making any
allowances considered necessary to accommodate predictable differential settlements of the
surface and/or variations on it.

Q All geomembrane liner panels deployed shall be welded on the same day.

R The electric generators used for the works shall be placed on smooth base or rubber wheeled
trolleys to prevent damage to the geomembrane.

S The Contractor shall not engage in any activity that may damage the integrity of the
geomembrane liner during geomembrane liner deployment and welding.

Geotextile placement

T Following approval by the Superintendent after the geomembrane placement and testing, the
geotextile shall be deployed over the geomembrane liner.

U Prior to geotextile deployment, the geomembrane liner surface shall be free of debris, sand bags
from geomembrane liner placement and any other material that may compromise the integrity of
the geomembrane liner.

V No machinery shall be allowed on to the geomembrane liner surface unless expressly allowed in
the approved work method statement.

W The geotextile shall be placed in a relaxed manner and rolled out.  The cushion shall cover the
entire surface of the basal liner and the separation geotextile shall cover the entire extent of
drainage aggregate.

X The geotextile is to be heat bonded along edges and roll ends, with a minimum overlap of 150
mm, to form a continuous layer over the geomembrane liner.  The edges to be heat bonded shall
be free of debris.

Y The geotextile liner shall not be installed during rain or when rain is threatening, during high winds
or dusty conditions.

Z Any placed geotextile that has a defect (holes, punctures) shall be repaired with a patch with a
minimum 300mm overlap in all directions from the defect.

AA No machinery shall be allowed to travel directly on to the geotextile unless expressly allowed in
the approved work method statement.

BB The geotextile be covered within the timeframes recommended by the manufacturer to prevent
UV degradation.  If the geotextile cannot be covered within the manufacturer’s timeframes, than a
suitable alternative control must be implemented.

CC The separation geotextile placement method over the aggregate drainage layer shall be similar to
the cushion geotextile material.
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3.04 Field Welding Geomembrane Liner

A Following the placement of the geomembrane sheets, the Contractor shall weld the sheets to
form a homogeneous bond between adjacent sheets.  A minimum overlap of 150mm for hot
wedge (fusion) welding and 150mm for extrusion welding should be used.  The following two
welding methods are considered appropriate for the purposes of this project:

A Primary Weld (Dual Track Fusion Welding)

1. Fusion Welding is carried out using the split head wedge weld method which will fuse, by
heat, the interface components of the upper and lower overlapped sheets. The weld
method will give access to a 15 mm wide void between each of the weld zones for the
purpose of air pressure testing the weld.

2. All welds constructed will generally comprise Fusion Welding.  In particular, the
connection of the geomembrane liners to batters with base liners will be carried out using
Fusion Welding.  Where cross-over welds from adjacent connecting geomembrane
occur, the welds must be offset a minimum of 150 mm to avoid multi-layer weld lapping.

3. The Contractor shall maintain at least one spare Fusion Welding machine for the works.

B Secondary Weld (Extrusion Welding)

1. Extrudate or hot air is cast over the upper and lower section of the weld zone to affect
the Extrusion Welding.  The overlap method is considered to be a secondary weld and
would be used for the purposes of making repairs or gaining access to weld those areas
which are inaccessible to the split head wedge weld.

2. The extrudate rod or granule shall be manufactured from the same resin type used in the
manufacture of the geomembrane sheet and all physical properties shall be the same as
those possessed by the sheet raw materials.  The Contractor shall obtain from the
manufacturer certified test data with each and every roll of extrudate rod or granule to
confirm this compliance which shall be submitted to and approved by the
Superintendent.

3. Extrudate granule shall be packaged and stored in a manner that will not allow the
ingress of moisture. Moisture extraction methods may be used while in storage such that
extrudate contamination does not occur.  Prior to use, each bag of extrudate granules
shall be tested for moisture content by the Contractor, who will submit a copy of the test
results to the Superintendent.  Where wetting has occurred, the Contractor shall be
responsible for drying or replacing the material.  The cost of drying or replacement shall
be borne by the Contractor.

4. The Contractor shall maintain at least one spare Extrusion Welding machine for the
works.

C General Site Welding

1. The Contractor shall be responsible for regularly checking, calibrating and recording the
following items:

�x Preheat air flow and temperature at the nozzle;

�x Extrudate flow and temperature at the barrel outlet; and

�x Split Copper wedge temperature on both contact points.
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D Weld Preparation

1. The Contractor shall ensure that the surface upon which the welding is to take place is
free of surface water which could adversely affect the weld quality.  The surface of the
sheet material within the weld zone shall also be free from any foreign materials such as
clay, sand, dust etc.

2. Welding shall be undertaken only with the operator and machine settings that were
approved during trial welds.

3. All welding surfaces shall be adequately abraded (where necessary) using approved
mechanical equipment, at a time no more than 30 minutes prior to the commencement of
the welding operation.  The Contractor shall take all necessary care to give attention to
maintaining the abrasion in the immediate region of the weld and shall not cover over
grind the areas thus reducing the effective thickness of the geomembrane adjacent to the
weld zone.  Where over grinding is observed, the Contractor shall rectify this by removing
the over grind area as directed by the Superintendent.

4. Welding of any one joint should be carried out in one direction only.

PART 4 TESTING AND REPAIRS

4.01 Testing of Field Welds

1. All Welds shall be subjected to destructive and non destructive testing by the Contractor.
The following procedures shall be followed in the course of this testing:

A Trial Welds (Fusion and Extrusion Weld)

1. Trial welds shall be made on fragment pieces of membrane to verify that welding
machine parameters are set for optimum performance.  Such trial welds shall be made
prior to actual field welds and at the beginning of each weld period.  A minimum of 4
samples should be tested during trials welds.  The trial weld samples shall be at least 1.0
m long by 0.3 m wide with the weld centre being formed lengthways.  Four 25mm wide
samples shall be cut from each trial weld using a calibrated die cutter and two samples
are to be tested in shear and two samples are to be tested for peel adhesion to determine
the quality and strength of the weld.  The shear and peel testing is to be undertaken using
a tensiometer that has been calibrated within the last 12 month period prior to the start of
the works. The Contractor shall supply evidence of the calibration of the tensiometer to
the Superintendent.

2. Trial welds shall be performed at a maximum interval of no greater than five (5) hours or
more frequently as requested by the CQA officer.  This is typically undertaken in the
morning prior to the start of any site welding works and approximately at mid-day when
ambient temperatures has changed.

3. The Fusion Weld trial weld samples shall be tested on both tracks of the split head wedge
welder for peel adhesion.  The peel adhesion and shear strength shall meet the
requirements outlined in Table 1(b) GRI GM19.  Any other test methods will require
further assessment and subject to approval by the Superintendent.

4. The Extrusion Weld shall be tested for peel and shear.  The peel adhesion and shear
strength shall meet the requirements outlined in Table 1(b) GRI GM19.  Any other test
methods will require further assessment and subject to approval by the Superintendent.

5. The trial weld is considered to have failed if the sample fails in the weld (i.e. weld does
not hold and has peeled in excess of 15% of the weld) or do not meet the minimum
specified in Table 1(b) GRI GM19.  Trial weld samples are not to be artificially cooled (by
water or ice) prior to be tested.
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6. In the event that a trial weld fails, the Contractor shall repeat the entire process after
making appropriate adjustments to the welding machine.  No field welding should be
carried out without a passing trial weld.

7. The Contractor shall refer to ASTM D6392 and note failure mode of weld (types of locus-
of-break) during testing.

B Seam Testing (Fusion and Extrusion Welds)

1. Destructive seam tests shall be performed on all the welds during the installation of the
geomembrane at random locations selected by the CQA Officer or from locations where
questionable quality of field seams are noted during full time inspection of works.  The
seam testing shall be undertaken at a minimum of one sample for every 150 m of fusion
seams welded.

2. A field destructive test will be carried out on every fusion and extrusion weld greater than
10 metres in length and independent laboratory destructive testing undertaken at a
minimum of one sample for every 120m of extrusion seams.  The purpose of these tests
shall be to confirm and evaluate seam strength and continuity during the field seaming.
This test shall be undertaken as field welding work progresses, not at the completion of
the welding works.  The extrusion weld samples, where possible, shall not be collected in
the sump areas.

3. Each destructive seam sample size shall approximately be 0.3 m by 0.6 m.  The sample
size is to be increased if sample archiving is required.  Archive samples shall have all
necessary information written on the sample (i.e. sample number, seam number, date,
welder speed and temperature).

4. The field destructive sample shall be cut into ten 25mm samples.  Five samples shall be
tested for shear and five samples tested for peel adhesion.  The shear and peel samples
shall be selected and tested alternately so that no two samples are tested in the same
mode.  The samples shall meet the peel and shear requirements set in Table 1(b) GRI
GM19.  If the field destructive sample does not meet specification requirements, the
Contractor shall undertake remedial works outlined in Point 9 below.  There will be no
testing of the laboratory sample if the field sample has not met the specification
requirements.

5. The laboratory destructive samples are to be tested by a NATA accredited laboratory.

6. The Superintendent may, at his discretion, request archive destructive samples be sent to
an independent laboratory for additional testing.

7. The resultant void in the geomembrane seam from the destructive sample is to be
treated as a defect and patched.

8. If a destructive seam sample is found to be deficient, the Contractor shall trace the seam
and undertake additional samples at 5m intervals or until the Contractor is confident the
destructive seam sample can pass the testing.  If one or both of these samples fail the
destructive seam test, the Contractor shall repeat the process until a passing test is
obtained.  The Contractor is required to inform the Superintendent if the tracing method
requires more than two (2) samples in either direction of the initial deficient sample.  The
Superintendent may decide if the entire seam is to be rejected or for the Contractor to
keep tracing the defective seam.

9. The CQA officer and/or the laboratory undertaking the destructive sample testing is
allowed to undertake further assessment if one of the ten destructive sample tested does
not meet specification requirements as some allowance may be made depending on the
failure mode of the sample and the performance of the remainder samples.

10. The Contractor may elect to cap the defective seam should they decide the seam is
defective.  To cap a seam, the defective seam first needs to be cut from the placed
geomembrane panels.  The cap shall extend a minimum 150mm beyond the edge of the
defective seam and be welded using the Fusion Weld method.  Extrusion weld for the
cap shall be kept to a minimum.
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11. The Contractor shall refer to ASTM D6392 and note failure mode of weld (types of locus-
of-break) during testing.

C Fusion Weld (non destructive testing)

1. The contractor shall test the complete lengths of all wedge welds by use of an air
pressurisation method.  The air pressure channel testing unit shall be a manometer
apparatus consisting of a hollow needle attached to a pressure gauge and air fitting.  Air
pressure shall be provided by either manual or mechanical pumps.  The testing unit shall
be capable of withstanding and maintaining pressures between 160 and 300 kPa.  The
following procedure shall be followed for the completion of these tests:

�x Seal both ends of the seam to be tested;

�x Insert manometer into channel created by the wedge welder and pressurise the
channel to 300kPa for a 15mm wide channel and 200kPa for a 25mm wide channel;

�x If loss of pressure exceeds 15kPa or does not stabilise after 5 minutes, locate the
faulty area, repair with surface extrusion weld and retest the seam;

�x Cut the weld on the opposite end of the manometer and observe the drop in
pressure on the gauge.  If the pressure does not drop, the Contractor shall locate any
and all blockages on the weld, repair and retest the seam.

�x Remove the manometer and seal with an extrusion surface weld.

D Extrusion Weld (non-destructive testing)

1. The Contractor shall test the entire length of all surface extrusion welds where possible.
The vacuum box assembly unit required for the testing shall consist of a rigid housing, a
transparent viewing window, a soft neoprene gasket attached to the bottom of the rigid
housing, a valve assembly and a gauge to indicate the chamber vacuum.  This unit shall
be designed for the sole purpose of vacuum testing and shall be a complete unit
incorporating a steel vacuum tank and pump assembly equipped with a pressure
controller, pipe connections and a flexible vacuum hose with appropriate
fittings/connections.  The procedure to be followed for the non-destructive testing shall be:

�x Energise the vacuum pump;

�x Prepare the test area with a water based foaming agent (soapy water);

�x Place the vacuum box over the wetted area and open the vacuum valve;

�x Ensure that a leak tight seal has been created;

�x Obtain a vacuum to a minimum pressure of 30 kPa for a minimum period of 15
seconds, examine the seam through the viewing window for the presence of
bubbles;

�x If no bubbles appear after the 15 second period, close the vacuum valve and
relocate the testing box to the next adjoining area, maintaining a minimum of 25mm
overlap;

�x All areas where bubbles appear shall be marked, repaired and retested.

E Repairs – Geomembrane liner and Geotextile layer

1. The Contractor should be vigilant and continually inspect the geomembrane, during
placement, for any signs of geomembrane damage, punctures, blisters and any sign of
geomembrane abnormalities.  These areas are to be treated as defective and shall be
marked out and repaired by using patches as specified in this Specification.
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2. The ends and corners of all holes shall be rounded prior to patching.  This is to prevent the
propagation of the hole after it has been patched.  Patches shall extend a minimum of
150mm beyond the limits of the defect area.

3. The Contractor should be vigilant and continually inspect the geotextile layer, during
placement, for any signs of damage, punctures, and any sign of geotextile abnormalities.
These areas are to be treated as defective and shall be marked out and repaired by using
patches.

4.02 Supervision

1. The Contractor shall provide a Supervisor who will provide continuous supervision and
inspection of the installation and construction of the HDPE geomembrane liner.  The
Supervisor shall have a minimum of five (5) years continuous experience in the
installation of HDPE liners.  The Contractor shall provide evidence of the Supervisor’s
experience.

2. Prior to the commencement of work on-site, the Contractor shall provide written evidence
of the ability and experience of the Supervisor for approval by the Superintendent.  The
Contractor shall not commence work on-site until the Contractor has complied with the
requirements of this subsection and approval has been received from the Superintendent.
 The Contractor shall bear all costs incurred by any non-compliance with these
requirements.

3. The Contractor shall be responsible for regularly checking, calibrating and recording the
following items:

�x the preheat airflow and temperature at the nozzle;

�x the extrudate flow and temperature at the barrel outlet; and

�x the split copper wedge temperature on both contact points.

4. The Contractor shall be responsible for ensuring that an independently calibrated, hand
held temperature measuring device is operated to confirm temperatures of each and
every welding machine prior to the commencement of any test or field welds.  All
information regarding the results gained from the temperature device shall be recorded
for each welding machine.

5. Appointed by the Principal and independent to the Contractor an independent CQA
Officer is to provide full time inspection and third party construction quality assurance for
the geosynthetic liner works and/or during leachate collection system installation as
outlined in specifications.
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4.03 QA/QC Certificates and Records

A. Certificates

1. Prior to the delivery of HDPE and geotextile to the site, the Contractor shall provide the
Superintendent with the following test certificates:

�x Certification and test results for all raw materials from the supplier;
�x Certification and test results for all raw materials from the membrane manufacturer;
�x Roll test data reports for each roll of material; and
�x HDPE welding rod/granulate test reports.

B HDPE Geomembrane Placement Logs

1. The Contractor shall keep a log of every HDPE geomembrane panel placed.  Information
to be recorded in this log shall include the following:

�x The panel identity (including panel number and roll number);
�x Subgrade (if any) conditions;
�x Date when geomembrane panel was placed;
�x Panel conditions;
�x Seam details; and
�x Repair details.

C Seam Log

1 The Contractor shall keep a HDPE Geomembrane Seam Log which records details of
every seam that is formed across the geomembrane.  The information recorded on this
log shall include:

�x The seam number;
�x The seam length;
�x Welding machine temperature, speed (fusion weld), pre-heat temperature (extrusion

weld) and initials of welder who undertook the welding;
�x The tests performed, methods utilised and test results;
�x The location and date of tests; and
�x The name of the person who performed the tests.

2. Each form shall be filled out by the Contractor on the same day the seam is formed.  The
form shall be signed by the Contractor and the membrane installation subcontractor.

3. The HDPE geomembrane log shall be carefully maintained by the Contractor.  The
Contractor shall provide the Superintendent with two (2) copies of the forms placed in the
Log within one week of their completion.

D Repair Log

1. The Contractor shall keep a HDPE Geomembrane Repair Log which records details of
every repair that was undertaken on the geomembrane.  The information recorded on this
log shall include:

�x Repair number;
�x Type of repair;
�x Non-destructive test undertaken on the repair;
�x Date of repair undertaken; and
�x Information of welding undertaken for the repair (welder temperature, welder name).

E As Built Drawings

1 Within ONE (1) week of the completion of the HDPE installation, the Contractor shall
provide completed as built drawings of the HDPE geomembrane, including roll numbers,
panel layout, seam locations, penetration locations, and repair locations.  The drawings shall
comprise a paper and an electronic copy drawn at a scale of 1:500.



CONSTRUCTION OF ACS CONTAINMENT CELL, KURNELL TERMINAL

HDPE GEOMEMBRANE AND GEOTEXTILE SECTION TS 2700

- TS02700
VERSION 1 - 13 Jul. 16

2 The cost of all surveying for the HDPE installation shall be at the Contractor's expense.

4.04 Independent Testing

A. The Superintendent, at his own discretion, may require the Contractor to extract additional
random samples of sheet from each roll and from welded seams to qualify the Contractors test
results (at the Contractors cost).  Samples shall be kept to a minimum and the following
maximum frequency of sampling would apply:

1. Up to 3 material samples from each roll; and
2. Up to 1 weld sample per 100m of seams.

B. All subsequent independent tests shall be undertaken by an approved testing authority
experienced in the testing and evaluation of HDPE geomembrane liners.

END OF SECTION
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Executive Summary 
Introduction 

AECOM Services Pty Ltd (AECOM) was engaged by Caltex Australia Pty Ltd (Caltex) for approval, 
environmental, geotechnical and design services associated with the Kurnell Asbestos Contaminated Soils 
Management Project (the Project) at the Kurnell Terminal (535), Kurnell, NSW 2231 (the Site).   

The NSW Environment Protection Authority (EPA) agreed in principle with Caltex that asbestos contaminated 
soils from the Site, predominantly from below the former pipeways, can be disposed of within a purpose built 
‘containment cell’ also to be located on the Site.  As part of the approvals for the proposed cell and to inform the 
cell design, the quantity of asbestos contaminated soils that are suitable to be placed within the cell needed to be 
further characterised. 

Objectives 

The overall objectives were as follows: 

- Characterise the soil for the presence of asbestos. 

- Classify the soil in accordance with the NSW EPA Waste Classification Guidelines (2014). 

- Estimate the volume of waste that could be placed directly in the cell, and the volume that would require 
treatment before being placed in the cell. 

Discussion of Results 

Based on the review of the new and existing data, the areas of soil required to be placed in the on-site 
containment cell, treated and disposed off-site or left in-situ have been calculated. The extent of each of these 
areas is shown on Figure 2 in Appendix A. The calculated volumes are listed below:  

Soil Category  Area (m 2) Volume 1 (m3) 

1. Remain in-situ (asbestos not detected)  34,773 6,955 

2. On-site asbestos containment cell [Special 
Waste (Asbestos)/ General Solid Waste 
(GSW) or Restricted Waste (RSW)] 

47,214 10,268 

3. Special Waste (Asbestos)/Hazardous 
Waste (requires treatment before being 
placed in containment cell) 

14,401 2,880 

Total volume for containment cell (2+3) 61,614 13,148 
1 Bank Cubic Meters (BCM) have been provided to measure the volume of material in the ground prior to 

excavation 

 

The leachate results indicated that the potential for concentrations of metals and benzo(a)pyrene to be detected in 
leachate at concentrations greater than the NSW EPA Waste Classification Guidelines (2014) toxicity 
characteristic leaching procedure (TCLP) limit for general solid waste is low. 

Conclusions 

The soil has been characterised to estimate: 

- the extent of the asbestos contaminated soils in the pipeways 

- the volumes of asbestos waste to be contained directly in the proposed asbestos containment cell  

- the volume of asbestos waste requiring treatment before containment.  

The material classified as special waste (asbestos)/hazardous waste will require treatment to reduce 
concentrations to the levels for restricted or general solid waste prior to placement in the containment cell.  

.
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1.0 Introduction 
AECOM Services Pty Ltd (AECOM) was engaged by Caltex Australia Pty Ltd (Caltex) for approval, 
environmental, geotechnical and design services associated with the Kurnell Asbestos Contaminated Soils 
Management Project (the Project) at the Kurnell Terminal (535), Kurnell, NSW 2231 (the Site).  The location of the 
Site is shown on Figure 1 in Appendix A. 

1.1 Background 

The NSW Environment Protection Authority (EPA) agreed in principle with Caltex that asbestos contaminated 
soils from the Site, predominantly from below the former pipeways, can be disposed of within a purpose built 
‘containment cell’ also to be located on the Site. The removal of these asbestos contaminated soils from the 
pipeways and other areas will remove a hygiene risk from the Site and also remove the need to renew the 
Safework NSW exemption for working in the pipeways. 

As part of the approvals and to inform the cell design, the quantity of contaminated soils that are suitable to be 
placed within the cell requires further assessment. Only soil that is classified as Special Waste (Asbestos) and 
General Solid Waste (GSW) or Restricted Solid Waste (RSW) in accordance with the NSW EPA Waste 
Classification Guidelines (NSW EPA, 2014) is proposed to be placed in the cell. Soil classified as Special Waste 
(Asbestos) and Hazardous Waste would require treatment prior to being placed within the cell.  

Previous soil characterisation works within the pipeways were undertaken by AECOM in 2013 and were reported 
in ‘Caltex Kurnell (535) Pipeways Contamination Assessment / Characterisation - Stage 2 Report’ (AECOM, 
2013).  This work included investigating pipeway areas from the Caltex Oil Refinery (COR) and Caltex Lubricating 
Oil Refinery (CLOR). The report provided preliminary estimates of the quantity of asbestos contaminated waste 
likely to be generated from the proposed works.  The AECOM 2013 report classified volumes of Special Waste 
(Asbestos) and then as GSW, RSW or Hazardous Waste for three areas: Area A, Area B pipeways, and Area C 
pipeways across the COR and CLOR. 

1.2 Objectives 

The overall objectives of this investigation were as follows: 

- Characterise the soil for the presence of asbestos. 

- Classify the soil in accordance with the NSW EPA Waste Classification Guidelines (2014). 

- Estimate the volume of waste that could be placed directly in the cell, and the volume that would require 
treatment before being placed in the cell. 

The specific objectives of the additional soil characterisation for each area based on the review of the results of 
the AECOM 2013 data were: 

- Area A: assess the leachability of soils through TCLP analysis where higher total petroleum hydrocarbon 
(TPH) concentrations [exceeding the NSW EPA (2014) Waste Classification Guidelines] and asbestos were 
reported.   

- Area B: assess the absence or presence of asbestos in the southern portion of Area B and undertake further 
leachability testing through TCLP analysis. 

- Area C: further assess the absence or presence of asbestos. 

1.3 Scope of Works 

AECOM and Caltex subcontractors Giovenco Industries Pty Limited (Giovenco) completed the soil sampling 
works in accordance with the sampling plan and recommended sampling methodologies.  The following scope of 
works was completed: 

- A Site walkover with the Giovenco field personnel to confirm the sampling plan and outline recommended 
sampling methodologies.  Due to significant access constraints within the pipeways, Giovenco’s onsite 
experience and technical expertise was relied on to confirm that the sampling works could be undertaken 
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safely and in a manner that would avoid disturbance of the pipelines and lagging materials within the 
pipeways. 

- Marking of locations and use of a Global Positioning System (GPS) to electronically record each sampling 
location. 

- Sampling of soil with a hand auger from a total of 27 locations along the pipeways in Area A, Area B and 
Area C. 

- Collection of quality assurance and quality control (QAQC) samples. 

- Interpretation and assessment of the results and preparation of this report. 

The work was conducted with reference to relevant parts of the following guidelines: 
 
- NSW Department of Environment and Conservation (DEC), 2006. Guidelines for the Site Auditor Scheme 

(2nd Edition).  

- National Environment Protection (Assessment of Site contamination) Measure (NEPC), 1999. National 
Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 (National 
Environment Protection Council) – considered throughout the investigation.   

- NSW OEH, 2011. Guidelines for Consultants Reporting on Contaminated Sites. 

- NSW Environment Protection Authority (NSW EPA), 2014. Waste Classification Guidelines.  
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2.0 Previous Characterisation 
The AECOM 2013 soil characterisation works included the collection of soil from samples from 57 locations along 
the length of the pipelines. 

The sampling locations are shown on Figure 2 in Appendix A. All of the samples were analysed for asbestos, 18 
metals, total recoverable hydrocarbons (TRH), BTEX (benzene, toluene, ethylbenzene and xylenes), polycyclic 
aromatic hydrocarbons (PAHs) and phenols. Selected samples were analysed for volatile organic compounds 
(VOCs), volatile halogenated compounds (VHCs), polychlorinated biphenyls (PCBs), organochlorine pesticides 
(OCP), organophosphorus pesticides (OPP) and by toxicity characteristic leaching procedure (TCLP) for lead, 
nickel and benzo(a)pyrene.  

The sample and results for each area are summarised in Table 1 below. 

Table 1 Summary of AECOM 2013 results 

Area Samples Results 

A A001 to A019, soil samples 
collected at depths of 0.0-0.2 m 
below ground surface (bgs) and 
0.4 to 0.5 m bgs. 

Asbestos was detected in 10 out of 28 
samples and exceeded the ASC NEPM 
(2013) health screening level (HSL) for 
commercial/industrial land use (HSL D) of 
0.001% w/w of FA/AF in 8 of the 28 
samples. 

B B001 to B030, soil samples 
collected at depths of 0.0-0.2 
metres below ground surface 
(m bgs) and 0.4 to 0.5 m bgs 

Asbestos was detected in 11 out of 33 
samples and exceeded the ASC NEPM 
(2013) health screening level (HSL) for 
commercial/industrial land use (HSL D) of 
0.001% w/w of FA/AF in 8 of the 28 
samples. 

C C003 to C010, soils samples 
collected at depths of 0.0-0.2 m 
bgs and in some locations 
depths between 0.4 to 2.0 m bgs 

Asbestos was detected and exceeded 
the ASC NEPM (2013) health screening 
level (HSL) for commercial/industrial land 
use (HSL D) of 0.001% w/w in 1 out of 23 
samples. 

 

The results were also compared to the NSW EPA (2009) Waste Classification Guidelines since revised in 2014. 
The tabulated analytical results from AECOM 2013 are provided in Appendix B.  
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3.0 Sampling Methodology 

3.1 Data Quality Objectives 

The Data Quality Objectives (DQOs) steps for these works are described below. 

Table 2 Data Quality Objectives  

DQO Steps Details of DQO Process 

1. State the 
Problem 

Certain pipes within the Site contained friable asbestos lagging and gaskets. This asbestos 
contaminated the underlying soils and as such these soils require removal. It is proposed 
to excavate the asbestos contaminated soil and place it in an on-site containment cell. 
Further characterisation of the volume and extent of the asbestos contaminated soil for 
different waste classifications was required.     
 

2. Identify the 
Decisions 

Based on the objectives listed in Section 1.1 of this report, the principal decisions that need 
to be made are: 
- What is the quantity and extent of soil: 

·  Classified as Special Waste (Asbestos) and GSW or RSW? 
·  Classified as Special Waste (Asbestos) and Hazardous Waste? 
·  Suitable to remain in situ (i.e. no Asbestos)? 

- What is the leachability of the soils to be placed within the containment cell?  
 

3. Identify the 
information 
inputs 

The primary inputs required include: 
- Field results/observations including previous AECOM 2013 report. 
- Laboratory soil and leachate analytical results.  
- Assessment of the suitability of the data through the assessment of data quality 

indicators (DQIs), namely precision, accuracy, representativeness, completeness and 
comparability (PARCC) parameters (see Section 2.2). 

4. Define the 
Study 
Boundaries 

- Lateral: the boundary of the characterisation works are shown on Figure 2 in 
Appendix A.  

- Vertical: the maximum depth of investigation was 2 m. 
- Temporal: Historical soil and leachate analytical data from the previous sampling 

conducted in October 2013.  

5. Develop an 
Analytical 
Approach 

Site specific data was utilised to focus on potential sources of contamination and likely 
chemicals of potential concern (COPC).  
- Sampling ratios, quality assurance/quality control (QA/QC) sampling and laboratory 

analysis were based on Australian Standards and National Environmental Protection 
Measure (NEPM) guidelines.  

- AECOM standard sampling methodology was followed for sample collection and 
preservation.  

- Laboratories utilised were National Association of Testing Authorities (NATA) 
approved for the analyses undertaken. 

The decision rules for the investigation was the comparison of the soil results to the NSW 
EPA (2014) Waste Classification Guidelines and asbestos quantification results to the ASC 
NEPM (2013) investigation levels.  

6. Specify Limits 
on Decision 
Errors 

There are two types of decision errors: 

- Sampling errors, which occur when samples collected are not representative of the 
conditions within the investigation area; and 

- Measurement errors, which occur during sampling collection, handling, preparation, 
analysis and data reduction. 

An assessment was made as to the likelihood of a decision error being made based on the 
results of a QA/QC assessment and the closeness of the data to assessment criteria. 
Decision criteria for QA/QC measures are defined in Appendix D.  
A decision on the acceptance of the analytical data was made on the basis of the data 
quality indicators (DQI) in the context of the precision, accuracy, representativeness, 
completeness and comparability (PARCC) parameters as follows.   
- Precision: A quantitative measure of the variability (or reproducibility) of data;  
- Accuracy: A quantitative measure of the closeness of reported data to the “true” 
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DQO Steps Details of DQO Process 

value; 
- Representativeness: The confidence (expressed qualitatively) that data are 

representative of each media present on site; 
- Completeness: A measure of the amount of useable data from a data collection 

activity; and 
- Comparability:  The confidence (expressed qualitatively) that data may be considered 

to be equivalent for each sampling and analytical event. 
Specific limits for this project are in accordance with the appropriate guidance in NEPM 
(2013), appropriate indicators of data quality, and standard procedures for field sampling 
and handling and are summarised in Section 3.3. The step also examines the certainty of 
conclusive statements based on the available site data collected.    

7. Optimise the 
Design 

Based on the previous Steps 1 to 6 of the DQO process, the design (i.e. scope of works or 
sample and analysis quality plan) for obtaining the required data (i.e. proposed field and 
laboratory programs) is presented below in Section 3.2. 

 

3.2 Sample and Analysis Quality Plan (SAQP) 

The scope of works undertaken for this investigation is detailed in the following sub-sections. 

3.2.1 Soil Sample Analytical Plan and Rationale  

The detailed soil sample analytical plan and the rationale for the sampling locations completed are included in 
Table 1 in Appendix C. The following soil analyses were completed: 

- 35 primary samples, 4 intra-laboratory duplicates and 3 inter-laboratory duplicates were analysed for metals 
(arsenic, beryllium, cadmium, chromium, lead, molybdenum, nickel, selenium, silver and mercury), BTEXN 
(benzene, toluene, ethylbenzene, xylenes and naphthalene), total petroleum hydrocarbons (TPH), 
benzo(a)pyrene (BaP) and asbestos (absence/presence).  

- 14 primary samples were analysed for asbestos quantification. 

- 10 primary samples were analysed by Toxicity Characteristics Leaching Procedure (TCLP) selectively for 
chromium, lead, nickel, mercury or benzo(a)pyrene.  

3.2.2 Soil Sampling Methodology 

The soil sampling methodology undertaken for the investigation is summarised in Table 3 below. 

Table 3 Soil Investigation Methodology Summary 

Activity/Item Details 

Field Activities - The soil sampling was completed by Kate Pigram a qualified and experienced 
environmental scientist on the 14 to 16 March 2016.   

Sampling Method - Hand augers were used for the collection of samples.  

Target Depth - 24 hand augers were advanced to depths ranging between 0.2 and 0.6 m bgs  

Soil Logging - Soil logging was undertaken in general accordance with the Unified Soil Classification 
System and the AECOM documented standard field procedures.  Samples were 
logged and information was recorded in the field (e.g. soil type, colour, grain size, 
inclusions, moisture conditions, staining and odour etc.). 

Soil Screening - Soil sub-samples were placed in snap-lock plastic bags and the vapour headspace 
screened in the field for volatile organic compounds (VOCs) using a calibrated 
photoionisation detector (PID) equipped with a 10.6 eV lamp. Calibration details are 
provided in Appendix D. 

Soil Sampling - Soil was collected directly from the hand auger for each sampling interval and placed 
into laboratory prepared glass jars with Teflon-lined lids for chemical analysis and a 
zip lock bag for asbestos analysis. A new pair of disposable nitrile sampling gloves 
was used to collect each sample.  

Quality Control 
Sampling 

- Field duplicates or triplicates were collected and analysed at a rate of 1 sample per 
twenty primary samples as part of the soil investigation. One rinsate sample and two 
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Activity/Item Details 

soil trip blank samples were analysed. 

Sample 
Preservation 

- Soil samples were placed into insulated rigid storage containers chilled with ice. No 
preservatives were required to be used in the laboratory supplied sampling jars.  

Decontamination 
Procedures 

- The hand auger was cleaned between boreholes by brushing off excess soil and 
washing. Soil samples were collected by hand, using single use, disposable nitrile 
gloves. One rinsate sample was collected off the decontaminated hand auger. 

Disposal of Soil 
Cuttings 

- Excess soil cuttings from the hand auger were reinstated in the hole.  

 

3.3 Quality Assurance / Quality Control  

Quality assurance and control measures (QA /QC) were incorporated into the sampling and analysis works to 
ensure that the specified data quality objectives could be achieved and to demonstrate accuracy, precision, 
comparability, representativeness and completeness with regard to the data generated. 

The Data Quality Indicators (DQIs) listed in Table 4 below are adopted based upon data validation guidance 
documents published by Standards Australia (SA), National Environmental Protection Council (NEPC) and United 
States Environmental Protection Agency (US EPA).  These include Standard guide to the investigation and 
sampling of sites with potentially contaminated soil (AS 4482.1-2005) Schedule B2 Site Characterisation (NEPC 
1999, amended 2013), Schedule B3 Laboratory Analysis of Potentially Contaminated Soils (NEPC 1999, 
amended 2013), the US EPA Contract Laboratory Program for Organic Data Review, October 1999; US EPA 
Contract Laboratory Program for Inorganic Data Review, July 2002; and the US EPA Guidance on Environmental 
Data Verification and Data Validation, November 2002.  The process involves the checking of analytical 
procedure compliance and an assessment of the accuracy and precision of analytical data from a range of quality 
control measurements, generated from both the field sampling and analytical programs. 

Table 4 DQI Program 

DQI Field Laboratory Acceptability Limits 

P
re

ci
si

on
 

- Standard Operating Procedures 
(SOPs) were appropriate and 
were complied with 

- Collection of blind and split 
duplicate samples 

Analysis of: 
- Blind duplicate samples 

(1 in 20 samples) 
- Split duplicate samples  

(1 in 20 samples) 
- Laboratory duplicate 

samples 
 

 
- RPD of 0 to 30% 
 
- RPD of 0 to 30% 
 
- <10x LOR = No Limit 
- 10-20x LOR = RPD 0% - 

30% 
- >20x LOR = RPD 0% - 

30% 
-  

A
cc

ur
ac

y 

- SOPs appropriate and were 
complied with 

- Collection of rinsate blanks 

Analysis of: 
- Method blanks 
- Matrix spikes 
- Matrix spike duplicates 
- Surrogate spikes 
- Laboratory control 

samples 
 
 
 
- Laboratory prepared 

spikes 
 

 
- Non-detect for CoC* 
- 70 to 130% 
- 70 to 130% 
- 70 to 130% 
- Dynamic recovery limits 

are based on statistical 
evaluation of processed 
LCS. 

 
- 70 to 130% 
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DQI Field Laboratory Acceptability Limits 

R
ep

re
se

nt
at

iv
en

es
s 

- Appropriate media sampled 
according to SOP 

- All relevant media  sampled 
 
 
 
 
 
 

 

All samples analysed 
according to SOP 

 

C
om

pl
et

en
es

s
 

- All critical locations sampled 
- All critical samples collected  
- SOPs appropriate and complied 

with 
- Experienced sampler 
- Documentation correct 

- All critical samples 
analysed and all analytes 
analysed according to 
SOPs 

- Appropriate methods 
- Appropriate LOR 
- Sample documentation 

complete 
- Sample holding times as 

per ASC NEPM (2013) 
 

- As per ASC NEPM 
(2013) 

 
 
 
- < nominated criteria 
 
 
- As per ASC NEPM 

(2013) 

C
om

pa
ra

bi
lit

y
 - Sample SOPs used on each 

occasion 
- Experienced sampler 
- Climatic conditions 
- Same types of samples collected 

- Same analytical methods 
used (including clean-up) 

- Sample LORs 
- Same laboratories (NATA 

accredited) 
- Same units 

 

- As per ASC NEPM 
(2013) 

 
- < nominated criteria 
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4.0 Assessment Criteria 
The soil analytical results have been assessed against the Waste Classification Guidelines, Part 1: Classifying 
Waste (NSW EPA, 2014): 

- Contaminant Threshold (CT) for General Solid Waste (without leaching data) (CT1) and Restricted Solid 
Waste (RSW) (CT2) 

- Specific Contaminant Concentration (SCC) and TCLP for General Solid Waste (with leaching data) (SCC1 
and TCLP1) and Restricted Solid Waste (RSW) (SCC2 and TCLP2) 

- For classification of special waste (asbestos), the detection or observation of asbestos is the classification 
criteria. 

The results of soil samples analysed for asbestos quantification were compared to the health screening levels 
(HSLs) for commercial/industrial land use (HSL D) from the National Environment Protection (Assessment of 
Contaminated Land) Measure (NEPM) 1999, National Environment Protection Council Amendment 2013. 
Schedule B1, Guideline on Investigation Levels for Soil and Groundwater (ASC NEPM, 2013).   
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5.0 Results 

5.1 Field Screening and Observations 

The VOC field readings from each sample are provided in Table 1 in Appendix C. The VOC readings in the 
majority of the samples taken were less than 20 ppm with the exception of sample A013.5_0.4-0.5 (63.8 ppm), 
A014.5_0.4-0.5 (47.8 ppm) and BH014_0.0-0.2 (22.2 ppm).   

The soil descriptions are provided in Table 1 in Appendix C. 

5.2 Analytical Results 

The results are tabulated in the following tables in Appendix C and summarised on Figure 2 (Appendix A): 

- Table 2: Soil Analytical Results 

- Table 3: Asbestos Quantification Results 

- Table 4: Soil Field QA/QC Results 

- Table 5: Field Rinsate Results 

Laboratory analytical reports are provided in Appendix E. 

5.3 Quality of Analytical Data 

A detailed review of the data is provided in the data validation summary reports in Appendix F. No QA/QC issues 
were identified in the field or laboratory datasets that could have a material implication to decision-making on the 
project. 
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6.0 Discussion and Conclusions 

6.1 Asbestos Quantification 

Friable asbestos and asbestos fines exceeded the ASC NEPM (2013) HSL D criteria of 0.001% in 67% of all 
samples analysed that had detections of asbestos in 2013 and 2016 (Figure 2 in Appendix A). The results 
therefore confirm that all areas along the pipeway where asbestos was detected require removal to reduce the 
risk posed to site workers and visitors. 

6.2 Volume Estimates 

The main objective of this report was to estimate the volume of asbestos contaminated soil that would be placed 
in the containment cell. The containment cell will only be able to take asbestos contaminated soil classified as 
Special Waste (Asbestos)/GSW or RSW. Asbestos contaminated soils classified as Hazardous Waste would 
require treatment to reduce concentrations to meet RSW or GSW levels or removal from the site. Soils not 
containing asbestos would remain in-situ.     
 
Based on the review of the new and existing data, the areas of soil required to be placed in the on-site 
containment cell, treated and disposed off-site or left in-situ have been calculated. The extent of each of these 
areas is shown on Figure 2 in Appendix A. The calculated volumes are listed in Table 5 below.  

Table 5 Volume estimates 

Soil Category  Area (m 2) Volume 1 (m3) 

1. Remain in-situ (asbestos not detected)  34,773 6,955 

2. On-site asbestos containment cell [Special Waste 
(Asbestos)/ General Solid Waste (GSW) or Restricted 
Waste (RSW)] 

47,214 10,268 

3. Special Waste (Asbestos)/Hazardous Waste (requires 
treatment before being placed in containment cell) 

14,401 2,880 

Total volume for containment cell (2+3) 61,614 13,148 
1 Bank Cubic Meters (BCM) have been provided to measure the volume of material in the ground prior to 

excavation 
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6.3 Leachability 

The leachability data from AECOM 2013 and the latest data is summarised in Table 6 below. Detections of lead 
and nickel at concentrations above the laboratory LOR were detected in less than 15 to 30 % of samples 
analysed respectively. The maximum concentrations of lead and nickel were ten times less than the NSW EPA 
(2014) TCLP limit for general solid waste. Leachate concentrations of chromium, mercury and benzo(a)pyrene 
were not detected at concentrations above the laboratory LOR.  

Based on these results the potential for concentrations of metals and benzo(a)pyrene to be detected in leachate 
at concentrations greater than the NSW EPA (2014) TCLP limit for general solid waste is low and acceptable. 

Table 6 2013 and 2016 Leachability  

Contaminant 
Number of 

Results 
Number of Detections 

Over Screening Criteria 
TCLP1 Screening 

Criteria (mg/L) 
Range of Results 

(mg/L) 

Chromium 2 0 5 <0.1 

Lead 21 3 5 <0.1 to 0.5 

Nickel 7 2 2 <0.1 to 0.2 

Mercury 3 0 0.2 <0.001 

Benzo(a)pyrene 10 0 0.04 <0.5 
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID A001_0.0-0.2 A001_0.4-0.5 A002_0.0-0.2 A002_0.4-0.5 A003_0.0-0.2 A003_0.4-0.5 A004_0.0-0.2 A004_0.4-0.5 A005_0.0-0.2 A005_0.4-0.5 A006_0.0-0.2 A006_0.4-0.5 A007_0.0-0.2 A007_0.4-0.5 A008_0.0-0.2 A008_0.4-0.5
Sample_Depth_Range 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5
Location_Code A001 A001 A002 A002 A003 A003 A004 A004 A005 A005 A006 A006 A007 A007 A008 A008
Sampled_Date_Time 21/10/2013 23/10/2013 21/10/2013 23/10/2013 21/10/2013 23/10/2013 21/10/2013 23/10/2013 21/10/2013 23/10/2013 19/10/2013 23/10/2013 19/10/2013 23/10/2013 19/10/2013 23/10/2013
SDG ES1322813 ES1323052 ES1322813 ES1323052 ES1322813 ES1323052 ES1322813 ES1323052 ES1322813 ES1323052 ES1322746 ES1323052 ES1322746 ES1323052 ES1322746 ES1323052
Sample_Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600 <10 128 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 19
TRH C10-36 (Total) mg/kg 50 10,000 40,000 5710 13,900 12,200 1090 23,000 <50 34,100 14,900 17,000 <50 42,600 <50 19,700 490 2800 5320
Benzo(a) pyrene mg/kg 0.05 0.8 3.2 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 1 <0.5 <0.5 <0.5 4.2 <0.5 0.5 <0.5 <0.5 <0.5
Sum of PAHs mg/kg - 200 800 2.9 43.3 7.9 nc 17 nc 61.6 36.1 17 nc 72.2 nc 12.8 nc 9 6.7
2-methylphenol mg/kg 0.5 4000 16000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Tetrachloroethene mg/kg 0.5 14 56  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Trichloroethene mg/kg 0.5 10 40  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Vinyl chloride mg/kg 5 4 16  - <5  -  -  -  -  -  -  -  -  -  - <5  -  - <5
Benzene mg/kg 0.2 10 40 <0.2 <0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene mg/kg 0.5 600 2400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene mg/kg 0.5 288 1152 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Arsenic mg/kg 4 100 400 <5 <5 <5 <5 <5 <5 <5 <5 18 <5 22 <5 10 <5 9 <5
Beryllium mg/kg 1 20 80 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Cadmium mg/kg 0.4 20 80 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium (hexavalent) mg/kg 0.5 100 400 <0.5 <0.5 <2.5 <0.5 2.1 <0.5 0.9 <2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Lead mg/kg 1 100 400 292 <5 17 <5 55 <5 23 <5 28 <5 22 <5 243 30 151 10
Mercury mg/kg 0.1 4 16 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.1 0.2 <0.1 0.5 <0.1
Molybdenum mg/kg 1 100 400 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 6 <2 <2 <2
Nickel mg/kg 1 40 160 8 <2 <2 <2 2 <2 6 <2 <2 <2 2 <2 12 <2 4 <2
Selenium mg/kg 2 20 80 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Silver mg/kg 1 100 400 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
a-BHC mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Aldrin mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
b-BHC mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
chlordane mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
d-BHC mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
DDT+DDE+DDD mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Dieldrin mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Endosulfan mg/kg 0.05 60 240  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Endrin mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Endrin aldehyde mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
g-BHC (Lindane) mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Heptachlor mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Heptachlor epoxide mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  - <0.25  -  - <0.25
Sum Scheduled Chemicals mg/kg - <50 <50 - nc - - - - - - - - - - nc - - nc
Chlorpyrifos mg/kg 0.05 4 16  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Chlorpyrifos-methyl mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Diazinon mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Dichlorvos mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Dimethoate mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Ethion mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Fenthion mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Malathion mg/kg 0.05  - <0.25  -  -  -  -  -  -  -  -  -  -  -  -  - <0.25
Methyl parathion mg/kg 0.2  - <0.2  -  -  -  -  -  -  -  -  -  -  -  -  - <0.2

SVOC Pentachlorophenol mg/kg 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Sum Moderately Harmful Pesticides mg/kg - 250 1000 nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50  - <0.1  -  -  -  -  -  -  -  -  -  - <0.2  -  - <0.1
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

2,4,6-trichlorophenol mg/kg 0.5 40 160 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Methyl Ethyl Ketone mg/kg 5 4000 16000  - <5  -  -  -  -  -  -  -  -  -  - <5  -  - <5
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,1,1-trichloroethane mg/kg 0.5 600 2400  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,1,2-trichloroethane mg/kg 0.5 24 96  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,1-dichloroethene mg/kg 0.5 14 56  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,2-dichlorobenzene mg/kg 0.5 86 344  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,2-dichloroethane mg/kg 0.5 10 40  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
1,4-dichlorobenzene mg/kg 0.5 150 600  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Carbon tetrachloride mg/kg 0.5 10 40  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Chlorobenzene mg/kg 0.5 2000 8000  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Chloroform mg/kg 0.5 120 480  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5
Styrene mg/kg 0.5 60 240  - <0.5  -  -  -  -  -  -  -  -  -  - <0.5  -  - <0.5

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

A009 A010
A009_0.0-0.2 A010_0.0-0.2 A011_0.0-0.2 A011_0.4-0.5 A012_0.0-0.2 A012_0.4-0.5 A013_0.0-0.2 A013_0.4-0.5 A014_0.0-0.2 A014_0.4-0.5 A015_0.0-0.2 A015_0.4-0.5 A016_0.0-0.2 A016_0.4-0.5 A017_0.0-0.2 A017_0.4-0.5
0-0.2 0-0.2 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0.4-0.5
A009 A010 A011 A011 A012 A012 A013 A013 A014 A014 A015 A015 A016 A016 A017 A017
19/10/2013 19/10/2013 19/10/2013 22/10/2013 19/10/2013 22/10/2013 19/10/2013 22/10/2013 19/10/2013 21/10/2013 19/10/2013 21/10/2013 19/10/2013 21/10/2013 19/10/2013 21/10/2013
ES1322746 ES1322746 ES1322746 ES1323052 ES1322746 ES1323052 ES1322746 ES1323052 ES1322746 ES1322899 ES1322746 ES1322899 ES1322746 ES1322899 ES1322746 ES1322899
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 <10 21 <10 10 <10 <10 <10 <10 <10 36 <10 <10
144,000 132,000 29,300 <50 20,100 5270 11,200 7480 220 <50 340 3940 1680 16,600 <50 <50

<4 51.2 31.9 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5
91.4 1505.3 3000.5 nc 151.7 57.9 60.5 19.2 nc nc nc nc 3.9 216.2 nc nc
<4 <4 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <5 <5 <5 <5  -  -  -  -  - <5 <5  -

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

9 14 <5 <5 6 <5 12 <5 13 <5 8 <5 12 <5 10 20
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
3 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 4 <1 <1 <1

18.7 14.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
332 131 <5 <5 <5 <5 20 <5 42 <5 <5 <5 753 <5 135 <5
0.3 0.4 <0.1 <0.1 <0.1 <0.1 0.1 <0.1 1.2 <0.1 <0.1 <0.1 0.4 <0.1 0.2 <0.1
5 4 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 3 <2 3 <2
23 27 <2 <2 <2 <2 4 <2 10 <2 2 <2 26 <2 14 <2
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
 -  -  -  - <2.5 <0.25 <0.05 <0.05  -  -  -  -  - <0.25 <0.05  -
- - - - nc nc nc nc - - - - - nc nc -

 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.25  - <0.05  -  -  -  -  -  -  -  -
 -  -  -  -  - <0.2  - <0.2  -  -  -  -  -  -  -  -
<8 <8 <8 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc
 -  -  -  - <0.2 <0.1 <0.1 <0.1  -  -  -  -  - <0.1 <0.1  -
<4 <4 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<4 <4 <4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  - <5 <5 <5 <5  -  -  -  -  - <5 <5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -
 -  -  -  - <0.5 <0.5 <0.5 <0.5  -  -  -  -  - <0.5 <0.5  -

A011 A012 A013 A014 A015 A016 A017
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

A018_0.0-0.2 A018_0.4-0.5 A019_0.0-0.2 A019_0.4-0.5
0-0.2 0.4-0.5 0-0.2 0.4-0.5
A018 A018 A019 A019
19/10/2013 21/10/2013 19/10/2013 21/10/2013
ES1322746 ES1322899 ES1322746 ES1322899
Normal Normal Normal Normal

<10 <10 <10 <10
<50 <50 <50 <50
<0.5 <0.5 <0.5 <0.5
nc nc nc nc

<0.5 <0.5 <0.5 <0.5
 -  -  -  -
 -  -  -  -
 -  -  -  -

<0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5

7 <5 17 6
<1 <1 <1 <1
<1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5
58 18 24 <5

<0.1 <0.1 0.1 <0.1
<2 <2 <2 <2
4 <2 5 <2

<5 <5 <5 <5
<2 <2 <2 <2
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
- - - -

 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
<2 <2 <2 <2
nc nc nc nc
 -  -  -  -

<0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
 -  -  -  -
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

B002 B004 B005 B007 B009 B011
B001_0.0-0.2 B001_0.4-0.5 B002_0.0-0.2 B003_0.0-0.2 B003_0.4-0.5 B004_0.0-0.2 B005_0.0-0.2 B006_0.0-0.2 B006_0.4-0.5 B007_0.0-0.2 B008_0.0-0.2 B008_0.4-0.5 B009_0.0-0.2 B010_0.0-0.2 B010_0.4-0.5 B011_0.0-0.2
0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2
B001 B001 B002 B003 B003 B004 B005 B006 B006 B007 B008 B008 B009 B010 B010 B011
21/10/2013 23/10/2013 21/10/2013 21/10/2013 23/10/2013 21/10/2013 19/10/2013 21/10/2013 24/10/2013 21/10/2013 21/10/2013 24/10/2013 21/10/2013 21/10/2013 24/10/2013 21/10/2013
ES1322813 ES1323052 ES1322813 ES1322813 ES1323052 ES1322813 ES1322746 ES1322813 ES1323080 ES1322813 ES1322813 ES1323080 ES1322813 ES1322813 ES1323080 ES1322813
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

401 <10 14 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
45,200 1390 7200 <50 <50 5060 <50 <50 <50 <50 <50 <50 <50 870 110 1170

6.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
504.7 16 8.2 nc nc nc nc nc nc nc nc nc nc nc nc nc
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<5 <5 <5  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.5 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
3.8 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
7.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5 <5 <5 13 <5 <5 <5 <5 <5 <5 <5 19 <5 <5
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1 <1 <1

<2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
55 <5 278 238 137 80 49 <5 <5 45 64 14 14 102 <5 9
0.7 <0.1 0.5 0.2 0.4 0.9 0.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 4.7 0.1 0.2
<2 <2 <2 6 2 <2 <2 <2 <2 <2 <2 <2 <2 6 <2 26
5 <2 7 14 5 19 13 <2 <2 4 6 <2 12 46 <2 3

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.25 <0.05 <0.25  -  -  -  -  -  -  -  -  -  -  -  -  -

nc nc nc - - - - - - - - - - - - -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.05  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 - <0.2  -  -  -  -  -  -  -  -  -  -  -  -  -  -
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc

<0.2 <0.1 <0.1  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -
<0.5 <0.5 <0.5  -  -  -  -  -  -  -  -  -  -  -  -  -

B008 B010B001 B003 B006
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

B013 B015 B017 B019 B020
B012_0.0-0.2 B012_0.4-0.5 B013_0.0-0.2 B014_0.0-0.2 B014_0.4-0.5 B015_0.0-0.2 B016_0.0-0.2 B016_0.4-0.5 B017_0.0-0.2 B018_0.0-0.2 B018_0.4-0.5 B019_0.0-0.2 B020_0.0-0.2
0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2
B012 B012 B013 B014 B014 B015 B016 B016 B017 B018 B018 B019 B020
21/10/2013 24/10/2013 21/10/2013 18/10/2013 24/10/2013 18/10/2013 18/10/2013 24/10/2013 18/10/2013 18/10/2013 24/10/2013 18/10/2013 18/10/2013
ES1322813 ES1323080 ES1322813 ES1322746 ES1323080 ES1322746 ES1322746 ES1323080 ES1322746 ES1322746 ES1323080 ES1322746 ES1322746
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 4320 <10 <10 <10 <10 <10 <10 <10 <10
<50 <50 <50 170 410 350 19,000 770 <50 <50 <50 <50 <50
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 8.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
nc nc nc nc nc nc 159.6 7.9 nc nc nc nc nc

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <5  - <5  -  -  -  -  -  -

<0.2 <0.2 <0.2 <0.2 0.6 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 1.4 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 18 7 <5 22 <5 <5 9 <5 <5 <5 <5
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<0.5 <0.5 0.5 <0.5 <2.5 <0.5 <0.5 <2.5 <0.5 <0.5 <0.5 <0.5 <0.5
32 8 50 44 <5 207 11 <5 220 45 6 11 7
0.9 0.2 0.3 0.4 <0.1 1.4 <0.1 <0.1 0.2 <0.1 0.1 <0.1 <0.1
<2 <2 <2 <2 <2 <2 <2 <2 3 <2 <2 <2 7
5 <2 4 6 <2 24 3 <2 25 19 3 <2 4

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
 -  -  -  - <0.05  - <0.25  -  -  -  -  -  -
- - - - nc - nc - - - - - -

 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc nc nc nc nc nc
 -  -  -  - <0.1  - <0.1  -  -  -  -  -  -

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  - <5  - <5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -
 -  -  -  - <0.5  - <0.5  -  -  -  -  -  -

B012 B014 B016 B018
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

B022 B024 B025 B028 B030
B021_0.0-0.2 B021_0.4-0.5 B022_0.0-0.2 B023_0.0-0.2 B023_0.4-0.5 B024_0.0-0.2 B025_0.0.-0.2 B026_0.0-0.2 B026_0.4-0.5 B027_0.0-0.2 B027_0.4-0.5 B028_0.0-0.2 B029_0.0-0.2 B029_0.4-0.5 B030_0.0-0.2
0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2 0-0.2 0-0.2 0.4-0.5 0-0.2 0.4-0.5 0-0.2 0-0.2 0.4-0.5 0-0.2
B021 B021 B022 B023 B023 B024 B025 B026 B026 B027 B027 B028 B029 B029 B030
18/10/2013 24/10/2013 18/10/2013 18/10/2013 24/10/2013 18/10/2013 18/10/2013 18/10/2013 24/10/2013 18/10/2013 24/10/2013 18/10/2013 18/10/2013 24/10/2013 18/10/2013
ES1322746 ES1323080 ES1322746 ES1322746 ES1323080 ES1322746 ES1322746 ES1322746 ES1323080 ES1322746 ES1323080 ES1322746 ES1322746 ES1323080 ES1322746
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 120 <50 <50 <50 <50 1620 <50 <50 1970
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
nc nc nc nc nc nc nc nc nc nc nc nc nc nc 0.7

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5 6 <5 <5 <5 <5 <5 <5 <5 <5 8 <5 <5
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
20 <5 <5 58 12 24 31 10 <5 <5 <5 21 66 9 75

<0.1 <0.1 <0.1 <0.1 <0.1 1 0.1 <0.1 <0.1 <0.1 <0.1 0.5 <0.1 <0.1 <0.1
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
9 <2 <2 5 2 16 9 22 <2 2 <2 5 15 4 41

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
- - - - - - - - - - - - - - -

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

B021 B023 B026 B027 B029
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Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

C003_0.0-0.2 C003_0.4-0.5 C003_0.9-1.0 C004_0.0-0.2 C004_0.4-0.5 C004_0.9-1.0 C005_0.0-0.2 C005_0.4-0.5 C005_0.8-0.9 C006_0.0-0.2 C006_0.9-1.0 C006_1.2-1.3 C007_0.4-0.5 C007_0.7-0.8 C008_0.0-0.2
0-0.2 0.4-0.5 0.9-1 0-0.2 0.4-0.5 0.9-1 0-0.2 0.4-0.5 0.8-0.9 0-0.2 0.9-0 1.2-1.3 0.4-0.5 0.7-0.8 0-0.2
C003 C003 C003 C004 C004 C004 C005 C005 C005 C006 C006 C006 C007 C007 C008
22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013
ES1323052 ES1323052 ES1323052 ES1323052 ES1323052 ES1323052 ES1323052 ES1323052 ES1323052 ES1322899 ES1322899 ES1322899 ES1322899 ES1322899 ES1322899
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
29,400 20,400 590 920 <50 <50 3900 <50 2820 20,700 500 1860 310 250 290
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
nc nc nc nc nc nc nc nc nc 5 nc nc nc nc nc

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1

<2.5 <2.5 <2.5 <2.5 <0.5 <5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
55 <5 <5 40 38 <5 184 <5 42 64 6 14 6 <5 36

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<2 <2 <2 <2 <2 <2 2 <2 <2 10 <2 <2 <2 <2 <2
4 <2 <2 4 <2 <2 14 <2 13 3 4 6 <2 12 3

<5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
- - - - - - - - - - - - - - -

 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc nc nc nc nc nc nc nc
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

C003 C004 C005 C006 C007

Chemistry Output Table
Revision A   31 October 2013
P:\604X\60488804\6. Draft docs\6.1 Reports\Pipeways\Appendix B 2013 Results Tables\2013 tables\T1_Waste Classification_Non-Leach.xlsm

Page 7 of 8
Print Date: 3/05/2016



Table T1
Waste Classification (Non-leach)

Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID
Sample_Depth_Range
Location_Code
Sampled_Date_Time
SDG
Sample_Type

Chem_
Group

ChemName output
unit

LOR NSW 2014
GSW (CT1)

NSW 2014
RSW (CT2)

TRH C6-C9 mg/kg 10 650 2600
TRH C10-36 (Total) mg/kg 50 10,000 40,000
Benzo(a) pyrene mg/kg 0.05 0.8 3.2
Sum of PAHs mg/kg - 200 800
2-methylphenol mg/kg 0.5 4000 16000
Tetrachloroethene mg/kg 0.5 14 56
Trichloroethene mg/kg 0.5 10 40
Vinyl chloride mg/kg 5 4 16
Benzene mg/kg 0.2 10 40
Ethylbenzene mg/kg 0.5 600 2400
Toluene mg/kg 0.5 288 1152
Arsenic mg/kg 4 100 400
Beryllium mg/kg 1 20 80
Cadmium mg/kg 0.4 20 80
Chromium (hexavalent) mg/kg 0.5 100 400
Lead mg/kg 1 100 400
Mercury mg/kg 0.1 4 16
Molybdenum mg/kg 1 100 400
Nickel mg/kg 1 40 160
Selenium mg/kg 2 20 80
Silver mg/kg 1 100 400
a-BHC mg/kg 0.05
Aldrin mg/kg 0.05
b-BHC mg/kg 0.05
chlordane mg/kg 0.05
d-BHC mg/kg 0.05
DDT+DDE+DDD mg/kg 0.05
Dieldrin mg/kg 0.05
Endosulfan mg/kg 0.05 60 240
Endrin mg/kg 0.05
Endrin aldehyde mg/kg 0.05
g-BHC (Lindane) mg/kg 0.05
Heptachlor mg/kg 0.05
Heptachlor epoxide mg/kg 0.05
Sum Scheduled Chemicals mg/kg - <50 <50
Chlorpyrifos mg/kg 0.05 4 16
Chlorpyrifos-methyl mg/kg 0.05
Diazinon mg/kg 0.05
Dichlorvos mg/kg 0.05
Dimethoate mg/kg 0.05
Ethion mg/kg 0.05
Fenthion mg/kg 0.05
Malathion mg/kg 0.05
Methyl parathion mg/kg 0.2

SVOC Pentachlorophenol mg/kg 2
Sum Moderately Harmful Pesticides mg/kg - 250 1000

PCBs PCBs (Sum of total) mg/kg 0.1 <50 <50
SVOCs 2,4,5-trichlorophenol mg/kg 0.5 8000 32000

2,4,6-trichlorophenol mg/kg 0.5 40 160
Methyl Ethyl Ketone mg/kg 5 4000 16000
1,1,1,2-tetrachloroethane mg/kg 0.5 200 800
1,1,1-trichloroethane mg/kg 0.5 600 2400
1,1,2,2-tetrachloroethane mg/kg 0.5 26 104
1,1,2-trichloroethane mg/kg 0.5 24 96
1,1-dichloroethene mg/kg 0.5 14 56
1,2-dichlorobenzene mg/kg 0.5 86 344
1,2-dichloroethane mg/kg 0.5 10 40
1,4-dichlorobenzene mg/kg 0.5 150 600
Carbon tetrachloride mg/kg 0.5 10 40
Chlorobenzene mg/kg 0.5 2000 8000
Chloroform mg/kg 0.5 120 480
Styrene mg/kg 0.5 60 240

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
CT = Contaminant Threshold
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW EPA 2014 General Solid Waste Criteria (Contaminant Threshold 1, non-leach)
Shading dneotes exceedence of NSW 2014 Restricted Solid Waste Criteria (Contaminant Threshold 2, non-leach)

Bold  LOR exceeds criteria

VOCs

OCP

OPP

TRH
(NEPM

Metals

BTEX

CAHs
Phenols

PAHs

C008_0.4-0.5 C008_0.9-1.0 C009_0.0-0.2 C009_0.9-1.0 C009_1.9-2.0 C010_0.0-0.2 C010_0.4-0.5 C010_0.9-1.0
0.4-0.5 0.9-1 0-0.2 0.9-1 1.9-2 0-0.2 0.4-0.5 0.9-1
C008 C008 C009 C009 C009 C010 C010 C010
22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013
ES1322899 ES1322899 ES1322899 ES1322899 ES1322899 ES1322899 ES1322899 ES1322899
Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 <10 <10 <10 <10
<50 <50 2880 <50 <50 6660 <50 2330
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
nc nc nc nc nc nc nc nc

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <5  -

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5 <5 <5 <5 <5 8
<1 <1 <1 <1 <1 <1 <1 <1
<1 <1 <1 <1 <1 <1 <1 <1

<2.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 7 <5 <5 <5 <5 <5

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2
<5 <5 <5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2 <2 <2
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
 -  -  -  -  -  - <0.05  -
- - - - - - nc -

 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
 -  -  -  -  -  -  -  -
<2 <2 <2 <2 <2 <2 <2 <2
nc nc nc nc nc nc nc nc
 -  -  -  -  -  - <0.1  -

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  -  -  -  -  - <5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -
 -  -  -  -  -  - <0.5  -

C010C008 C009
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Table T2
Waste Classification (Leachable)

Soil Analytical Results

Client Name:  Caltex Asutralia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Field_ID A001_0.0-0.2 A001_0.0-0.2 A004_0.0-0.2 A004_0.0-0.2 A006_0.0-0.2 A006_0.0-0.2 A007_0.0-0.2 A007_0.0-0.2 A009_0.0-0.2 A009_0.0-0.2
Sample_Depth_Range 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2
Location_Code A001 A001 A004 A004 A006 A006 A007 A007 A009 A009
Sampled_Date_Time 21/10/2013 21/10/2013 21/10/2013 21/10/2013 19/10/2013 19/10/2013 19/10/2013 19/10/2013 19/10/2013 19/10/2013
Matrix Type SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP
SDG ES1322813 ES1322813 ES1322813 ES1322813 ES1322746 ES1322746 ES1322746 ES1322746 ES1322746 ES1322746
Sample_Type Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

Chemical Name SOIL
LOR

TCLP
LOR

NSW EPA 2014
GSW (SCC1)

(mg/kg)

NSW EPA 2014
GSW (TCLP1)

(µg/L)

NSW EPA 2014
RSW (SCC2)

(mg/kg)

NSW EPA 2014 RSW
(TCLP2)
(µg/L)

TRH C6-C9 10 650 2600 <10 <10 <10 <10 <10
TRH C10-36 (Total) 50 10000 40000 5710 34,100 42,600 19,700 144,000
Benzo(a) pyrene 0.05 0.5 10 40 23 160 <0.5 1 <0.5 4.2 <0.5 0.5 <4
Sum of PAHs 0.5 0.5 200 800 2.9 61.6 7 72.2 1.5 12.8 91.4
pH (Final) 0.1 4.9 5.1 4.9 4.9 5
pH (Initial) 0.1 6.1 8.8 5.7 5.6 6.7
pH (after HCL) 0.1 1.7 1.7 1.7 1.7 1.7
TCLP Fluid 1 1 1 1 1 1
2-methylphenol 0.5 7200 200 28800 800 <0.5 <0.5 <0.5 <0.5 <4
Phenol 0.5 518 14.4 2073 57.6 <0.5 <0.5 <0.5 <0.5 <4
Tetrachloroethene 0.5 25.2 0.7 100.8 2.8  -  -  - <0.5  -
Trichloroethene 0.5 18 0.5 72 2  -  -  - <0.5  -
Vinyl chloride 5 7.2 0.2 28.8 0.8  -  -  - <5  -
Total Xylene (ESDAT) 0.5 1800 50 7200 200 <0.5 0.5 <0.5 <0.5 <0.5
Benzene 0.2 18 0.5 72 2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene 0.5 1080 30 4320 120 <0.5 <0.5 <0.5 <0.5 <0.5
Toluene 0.5 518 1.4 2073 57.6 <0.5 <0.5 <0.5 <0.5 <0.5
Antimony 5 <5 <5 <5 <5 <5
Arsenic 4 500 5 2000 20 <5 <5 22 10 9
Beryllium 1 100 1 400 4 <1 <1 <1 <1 <1
Cadmium 0.4 100 1 400 4 <1 <1 <1 <1 3
Chromium (hexavalent) 0.5 1900 5 7600 20 <0.5 0.9 <0.5 <0.5 18.7
Lead 1 100 1500 5000 6000 20,000 292 400 23 22 243 300 332 <100
Mercury 0.1 50 0.2 200 0.8 0.2 <0.1 <0.1 0.2 0.3
Molybdenum 1 1000 5 4000 20 4 <2 <2 6 5
Nickel 1 100 1050 2000 4200 8000 8 6 2 12 23
Selenium 2 50 1 200 4 <5 <5 <5 <5 <5
Silver 1 180 5 720 20 <2 <2 <2 <2 <2
a-BHC 0.05  -  -  - <0.25  -
Aldrin 0.05  -  -  - <0.25  -
b-BHC 0.05  -  -  - <0.25  -
chlordane 0.05  -  -  - <0.25  -
d-BHC 0.05  -  -  - <0.25  -
DDT+DDE+DDD 0.05  -  -  - <0.25  -
Dieldrin 0.05  -  -  - <0.25  -
Endrin 0.05  -  -  - <0.25  -
Endrin aldehyde 0.05  -  -  - <0.25  -
g-BHC (Lindane) 0.05  -  -  - <0.25  -
Heptachlor 0.05  -  -  - <0.25  -
Heptachlor epoxide 0.05  -  -  - <0.25  -
Sum Scheduled Chemicals - <50 - - - nc -
Chlorpyrifos 0.05 7.5 0.2 30 0.8  -  -  -  -  -

SVOC Pentachlorophenol 2 <2 <2 <2 <2 <8
Sum Moderately Harmful Pesticides - 250 nc nc nc nc nc

PCBs PCBs (Sum of total) 0.1 50 N/A 50 N/A  -  -  - <0.2  -
2,4,5-trichlorophenol 0.5 14400 400 57600 1600 <0.5 <0.5 <0.5 <0.5 <4
2,4,6-trichlorophenol 0.5 72 2 288 8 <0.5 <0.5 <0.5 <0.5 <4
Methyl Ethyl Ketone 5 7200 200 28800 800  -  -  - <5  -
1,1,1,2-tetrachloroethane 0.5 360 10 1440 40  -  -  - <0.5  -
1,1,1-trichloroethane 0.5 1080 30 4320 120  -  -  - <0.5  -
1,1,2,2-tetrachloroethane 0.5 46.8 1.3 187.2 5.2  -  -  - <0.5  -
1,1,2-trichloroethane 0.5 43.2 30 172.8 120  -  -  - <0.5  -
1,1-dichloroethene 0.5 25 0.7 100 2.8  -  -  - <0.5  -
1,2-dichlorobenzene 0.5 155 7.5 620 30  -  -  - <0.5  -
1,2-dichloroethane 0.5 18 0.5 72 2  -  -  - <0.5  -
1,4-dichlorobenzene 0.5 270 7.5 1080 30  -  -  - <0.5  -
Carbon tetrachloride 0.5 18 0.5 72 2  -  -  - <0.5  -
Chlorobenzene 0.5 3600 100 14400 400  -  -  - <0.5  -
Chloroform 0.5 216 6 864 24  -  -  - <0.5  -
Styrene 0.5 108 3 432 12  -  -  - <0.5  -

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
TCLP = Toxicity Characteristic Leaching Procedure
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
µg/L = micrograms per litre
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW 2008 General Solid Waste - Specific Contaminant Concentration 1
Shading denotes exceedence of NSW 2008 General Solid Waste  - Toxicity Characteristics Leaching Procedure 1
Shading denotes exceedenc of NSW 2008 Restricted Solid Waste - Specific Contaminant Concentration 2
Shading denotes exceedence of NSW 2008 Restricted Solid Waste  - Toxicity Characteristics Leaching Procedure 2

SVOCs

A004 A006 A007 A009

VOCs

OPPs

OCPs

PAHs

TRH (NEPM
1999)

TCLP for Non
& Semivolatile
Analytes

Metals

BTEX

CAHs

Phenols

A001
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Table T2
Waste Classification (Leachable)

Soil Analytical Results

Client Name:  Caltex Asutralia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Chemical Name SOIL
LOR

TCLP
LOR

NSW EPA 2014
GSW (SCC1)

(mg/kg)

NSW EPA 2014
GSW (TCLP1)

(µg/L)

NSW EPA 2014
RSW (SCC2)

(mg/kg)

TRH C6-C9 10 650 2600
TRH C10-36 (Total) 50 10000 40000
Benzo(a) pyrene 0.05 0.5 10 40 23
Sum of PAHs 0.5 0.5 200 800
pH (Final) 0.1
pH (Initial) 0.1
pH (after HCL) 0.1
TCLP Fluid 1
2-methylphenol 0.5 7200 200 28800
Phenol 0.5 518 14.4 2073
Tetrachloroethene 0.5 25.2 0.7 100.8
Trichloroethene 0.5 18 0.5 72
Vinyl chloride 5 7.2 0.2 28.8
Total Xylene (ESDAT) 0.5 1800 50 7200
Benzene 0.2 18 0.5 72
Ethylbenzene 0.5 1080 30 4320
Toluene 0.5 518 1.4 2073
Antimony 5
Arsenic 4 500 5 2000
Beryllium 1 100 1 400
Cadmium 0.4 100 1 400
Chromium (hexavalent) 0.5 1900 5 7600
Lead 1 100 1500 5000 6000
Mercury 0.1 50 0.2 200
Molybdenum 1 1000 5 4000
Nickel 1 100 1050 2000 4200
Selenium 2 50 1 200
Silver 1 180 5 720
a-BHC 0.05
Aldrin 0.05
b-BHC 0.05
chlordane 0.05
d-BHC 0.05
DDT+DDE+DDD 0.05
Dieldrin 0.05
Endrin 0.05
Endrin aldehyde 0.05
g-BHC (Lindane) 0.05
Heptachlor 0.05
Heptachlor epoxide 0.05
Sum Scheduled Chemicals - <50
Chlorpyrifos 0.05 7.5 0.2 30

SVOC Pentachlorophenol 2
Sum Moderately Harmful Pesticides - 250

PCBs PCBs (Sum of total) 0.1 50 N/A 50
2,4,5-trichlorophenol 0.5 14400 400 57600
2,4,6-trichlorophenol 0.5 72 2 288
Methyl Ethyl Ketone 5 7200 200 28800
1,1,1,2-tetrachloroethane 0.5 360 10 1440
1,1,1-trichloroethane 0.5 1080 30 4320
1,1,2,2-tetrachloroethane 0.5 46.8 1.3 187.2
1,1,2-trichloroethane 0.5 43.2 30 172.8
1,1-dichloroethene 0.5 25 0.7 100
1,2-dichlorobenzene 0.5 155 7.5 620
1,2-dichloroethane 0.5 18 0.5 72
1,4-dichlorobenzene 0.5 270 7.5 1080
Carbon tetrachloride 0.5 18 0.5 72
Chlorobenzene 0.5 3600 100 14400
Chloroform 0.5 216 6 864
Styrene 0.5 108 3 432

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
TCLP = Toxicity Characteristic Leaching Procedure
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
µg/L = micrograms per litre
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW 2008 General Solid Waste - Specific Contaminant Concentration 1
Shading denotes exceedence of NSW 2008 General Solid Waste  - Toxicity Characteristics Leaching Procedure 1
Shading denotes exceedenc of NSW 2008 Restricted Solid Waste - Specific Contaminant Concentration 2
Shading denotes exceedence of NSW 2008 Restricted Solid Waste  - Toxicity Characteristics Leaching Procedure 2

SVOCs

VOCs

OPPs

OCPs

PAHs

TRH (NEPM
1999)

TCLP for Non
& Semivolatile
Analytes

Metals

BTEX

CAHs

Phenols

A010_0.0-0.2 A010_0.0-0.2 A011_0.0-0.2 A011_0.0-0.2 A016_0.0-0.2 A016_0.0-0.2 B001_0.0-0.2 B001_0.0-0.2 QC016 QC016 B003_0.0-0.2 B003_0.0-0.2
0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2
A010 A010 A011 A011 A016 A016 B001 B001 B002 B002 B003 B003

19/10/2013 19/10/2013 19/10/2013 19/10/2013 19/10/2013 19/10/2013 21/10/2013 21/10/2013 21/10/2013 21/10/2013 21/10/2013 21/10/2013
SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP

ES1322746 ES1322746 ES1322746 ES1322746 ES1322746 ES1322746 ES1322813 ES1322813 ES1322813 ES1322813 ES1322813 ES1322813
Normal Normal Normal Normal Normal Normal Normal Normal Field_D Field_D Normal Normal

<10 <10 <10 401 14 <10
132,000 29,300 1680 45,200 6280 <50

51.2 <2.4 31.9 <2.2 <0.5 6.7 <2.4 <0.5 <0.5
1500 48.1 3000 262 3.9 473 116 8 <0.5

5 4.9 5 5.4 5.2 5
6.2 6.4 8.2 8.9 8.8 8.4
1.7 1.6 1.7 1.8 1.7 1.7
1 1 1 1 1 1

<4 <4 <0.5 <0.5 <0.5 <0.5
<4 <4 <0.5 <0.5 <0.5 <0.5
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <5 <5  -

<0.5 <0.5 <0.5 66.1 <0.5 <0.5
<0.2 <0.2 <0.2 <0.5 <0.2 <0.2
<0.5 <0.5 <0.5 3.8 <0.5 <0.5
<0.5 <0.5 <0.5 7.2 <0.5 <0.5
<5 <5 8 <5 <5 <5
14 <5 12 <5 <5 <5
<1 <1 <1 <1 <1 <1
1 <1 4 <1 <1 <1

14.2 <0.5 <0.5 <2.5 <0.5 <0.5
131 <5 753 <100 55 250 <100 238 <100
0.4 <0.1 0.4 0.7 0.3 0.2
4 <2 3 <2 2 6
27 <2 26 5 8 14
<5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
 -  -  - <0.25 <0.25  -
- - - nc nc -
 -  -  -  -  -  -
<8 <8 <2 <2 <2 <2
nc nc nc nc nc nc
 -  -  - <0.2 <0.1  -
<4 <4 <0.5 <0.5 <0.5 <0.5
<4 <4 <0.5 <0.5 <0.5 <0.5
 -  -  - <5 <5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -
 -  -  - <0.5 <0.5  -

A011 A016 B001 B002A010 B003
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Table T2
Waste Classification (Leachable)

Soil Analytical Results

Client Name:  Caltex Asutralia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Chemical Name SOIL
LOR

TCLP
LOR

NSW EPA 2014
GSW (SCC1)

(mg/kg)

NSW EPA 2014
GSW (TCLP1)

(µg/L)

NSW EPA 2014
RSW (SCC2)

(mg/kg)

TRH C6-C9 10 650 2600
TRH C10-36 (Total) 50 10000 40000
Benzo(a) pyrene 0.05 0.5 10 40 23
Sum of PAHs 0.5 0.5 200 800
pH (Final) 0.1
pH (Initial) 0.1
pH (after HCL) 0.1
TCLP Fluid 1
2-methylphenol 0.5 7200 200 28800
Phenol 0.5 518 14.4 2073
Tetrachloroethene 0.5 25.2 0.7 100.8
Trichloroethene 0.5 18 0.5 72
Vinyl chloride 5 7.2 0.2 28.8
Total Xylene (ESDAT) 0.5 1800 50 7200
Benzene 0.2 18 0.5 72
Ethylbenzene 0.5 1080 30 4320
Toluene 0.5 518 1.4 2073
Antimony 5
Arsenic 4 500 5 2000
Beryllium 1 100 1 400
Cadmium 0.4 100 1 400
Chromium (hexavalent) 0.5 1900 5 7600
Lead 1 100 1500 5000 6000
Mercury 0.1 50 0.2 200
Molybdenum 1 1000 5 4000
Nickel 1 100 1050 2000 4200
Selenium 2 50 1 200
Silver 1 180 5 720
a-BHC 0.05
Aldrin 0.05
b-BHC 0.05
chlordane 0.05
d-BHC 0.05
DDT+DDE+DDD 0.05
Dieldrin 0.05
Endrin 0.05
Endrin aldehyde 0.05
g-BHC (Lindane) 0.05
Heptachlor 0.05
Heptachlor epoxide 0.05
Sum Scheduled Chemicals - <50
Chlorpyrifos 0.05 7.5 0.2 30

SVOC Pentachlorophenol 2
Sum Moderately Harmful Pesticides - 250

PCBs PCBs (Sum of total) 0.1 50 N/A 50
2,4,5-trichlorophenol 0.5 14400 400 57600
2,4,6-trichlorophenol 0.5 72 2 288
Methyl Ethyl Ketone 5 7200 200 28800
1,1,1,2-tetrachloroethane 0.5 360 10 1440
1,1,1-trichloroethane 0.5 1080 30 4320
1,1,2,2-tetrachloroethane 0.5 46.8 1.3 187.2
1,1,2-trichloroethane 0.5 43.2 30 172.8
1,1-dichloroethene 0.5 25 0.7 100
1,2-dichlorobenzene 0.5 155 7.5 620
1,2-dichloroethane 0.5 18 0.5 72
1,4-dichlorobenzene 0.5 270 7.5 1080
Carbon tetrachloride 0.5 18 0.5 72
Chlorobenzene 0.5 3600 100 14400
Chloroform 0.5 216 6 864
Styrene 0.5 108 3 432

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
TCLP = Toxicity Characteristic Leaching Procedure
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
µg/L = micrograms per litre
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW 2008 General Solid Waste - Specific Contaminant Concentration 1
Shading denotes exceedence of NSW 2008 General Solid Waste  - Toxicity Characteristics Leaching Procedure 1
Shading denotes exceedenc of NSW 2008 Restricted Solid Waste - Specific Contaminant Concentration 2
Shading denotes exceedence of NSW 2008 Restricted Solid Waste  - Toxicity Characteristics Leaching Procedure 2

SVOCs

VOCs

OPPs

OCPs

PAHs

TRH (NEPM
1999)

TCLP for Non
& Semivolatile
Analytes

Metals

BTEX

CAHs

Phenols

B010_0.0-0.2 B010_0.0-0.2 B015_0.0-0.2 B015_0.0-0.2 B016_0.0-0.2 B016_0.0-0.2 B017_0.0-0.2 B017_0.0-0.2 B025_0.4-0.5 B025_0.4-0.5 B030_0.0-0.2 B030_0.0-0.2
0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0-0.2 0.4-0.5 0.4-0.5 0-0.2 0-0.2
B010 B010 B015 B015 B016 B016 B017 B017 B025 B025 B030 B030

21/10/2013 21/10/2013 18/10/2013 18/10/2013 18/10/2013 18/10/2013 18/10/2013 18/10/2013 24/10/2013 24/10/2013 18/10/2013 18/10/2013
SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP SOIL TCLP

ES1322813 ES1322813 ES1322746 ES1322746 ES1322746 ES1322746 ES1322746 ES1322746 ES1323080 ES1323295 ES1322746 ES1322746
Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal Normal

<10 <10 <10 <10 <10 <10
870 350 19,000 <50 1520 1970
<0.5 <0.5 8.1 <0.5 <0.5 1.1 <0.5 <0.5
<0.5 <0.5 160 2 <0.5 8.1 nc 0.7

5.5 4.9 5 4.9 6.3 5.7
9 7.8 8.5 8 1.6 9.1

1.8 1.7 1.8 1.7 1 4.4
1 1 1 1 4.9 1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5
 -  - <0.5  -  -
 -  - <0.5  -  -
 -  - <5  -  -

<0.5 <0.5 <0.5 <0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<5 <5 <5 <5 <5
19 22 <5 9 <5 <5
<1 <1 <1 <1 <1 <1
1 <1 <1 <1 <1 <1

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
102 <100 207 <100 11 220 <100 27 75
4.7 1.4 <0.1 0.2 <0.1 <0.1
6 <2 <2 3 <2 <2
46 200 24 3 25 5 41 <100
<5 <5 <5 <5 <5 <5
<2 <2 <2 <2 <2 <2
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
 -  - <0.25  -  -  -
- - nc - - -
 -  -  -  -  -  -
<2 <2 <2 <2 <2 <2
nc nc nc nc nc nc
 -  - <0.1  -  -  -

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5
 -  - <5  -  -  -
 -  - <0.5  - -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -
 -  - <0.5  -  -  -

B025 B030B010 B015 B016 B017
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Table T2
Waste Classification (Leachable)

Soil Analytical Results

Client Name:  Caltex Asutralia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Chemical Name SOIL
LOR

TCLP
LOR

NSW EPA 2014
GSW (SCC1)

(mg/kg)

NSW EPA 2014
GSW (TCLP1)

(µg/L)

NSW EPA 2014
RSW (SCC2)

(mg/kg)

TRH C6-C9 10 650 2600
TRH C10-36 (Total) 50 10000 40000
Benzo(a) pyrene 0.05 0.5 10 40 23
Sum of PAHs 0.5 0.5 200 800
pH (Final) 0.1
pH (Initial) 0.1
pH (after HCL) 0.1
TCLP Fluid 1
2-methylphenol 0.5 7200 200 28800
Phenol 0.5 518 14.4 2073
Tetrachloroethene 0.5 25.2 0.7 100.8
Trichloroethene 0.5 18 0.5 72
Vinyl chloride 5 7.2 0.2 28.8
Total Xylene (ESDAT) 0.5 1800 50 7200
Benzene 0.2 18 0.5 72
Ethylbenzene 0.5 1080 30 4320
Toluene 0.5 518 1.4 2073
Antimony 5
Arsenic 4 500 5 2000
Beryllium 1 100 1 400
Cadmium 0.4 100 1 400
Chromium (hexavalent) 0.5 1900 5 7600
Lead 1 100 1500 5000 6000
Mercury 0.1 50 0.2 200
Molybdenum 1 1000 5 4000
Nickel 1 100 1050 2000 4200
Selenium 2 50 1 200
Silver 1 180 5 720
a-BHC 0.05
Aldrin 0.05
b-BHC 0.05
chlordane 0.05
d-BHC 0.05
DDT+DDE+DDD 0.05
Dieldrin 0.05
Endrin 0.05
Endrin aldehyde 0.05
g-BHC (Lindane) 0.05
Heptachlor 0.05
Heptachlor epoxide 0.05
Sum Scheduled Chemicals - <50
Chlorpyrifos 0.05 7.5 0.2 30

SVOC Pentachlorophenol 2
Sum Moderately Harmful Pesticides - 250

PCBs PCBs (Sum of total) 0.1 50 N/A 50
2,4,5-trichlorophenol 0.5 14400 400 57600
2,4,6-trichlorophenol 0.5 72 2 288
Methyl Ethyl Ketone 5 7200 200 28800
1,1,1,2-tetrachloroethane 0.5 360 10 1440
1,1,1-trichloroethane 0.5 1080 30 4320
1,1,2,2-tetrachloroethane 0.5 46.8 1.3 187.2
1,1,2-trichloroethane 0.5 43.2 30 172.8
1,1-dichloroethene 0.5 25 0.7 100
1,2-dichlorobenzene 0.5 155 7.5 620
1,2-dichloroethane 0.5 18 0.5 72
1,4-dichlorobenzene 0.5 270 7.5 1080
Carbon tetrachloride 0.5 18 0.5 72
Chlorobenzene 0.5 3600 100 14400
Chloroform 0.5 216 6 864
Styrene 0.5 108 3 432

Notes:
NSW DECCW (2008 and 2009) - New South Wales Department of Climate Change and Water Waste Classification Guidelines
TRH = Total Recoverable Hydrocarbons
TCLP = Toxicity Characteristic Leaching Procedure
GSW = General Solid Waste
RSW = Restricted Solid Waste
mg/kg = milligrams per kilogram
µg/L = micrograms per litre
PERCENT_WW = percentage weight per weight

Shading denotes exceedence of NSW 2008 General Solid Waste - Specific Contaminant Concentration 1
Shading denotes exceedence of NSW 2008 General Solid Waste  - Toxicity Characteristics Leaching Procedure 1
Shading denotes exceedenc of NSW 2008 Restricted Solid Waste - Specific Contaminant Concentration 2
Shading denotes exceedence of NSW 2008 Restricted Solid Waste  - Toxicity Characteristics Leaching Procedure 2

SVOCs

VOCs

OPPs

OCPs

PAHs

TRH (NEPM
1999)

TCLP for Non
& Semivolatile
Analytes

Metals

BTEX

CAHs

Phenols

C003_0.4-0.5 C003_0.4-0.5 C005_0.0-0.2 C005_0.0-0.2 C007_0.0-0.2 C007_0.0-0.2
0.4-0.5 0.4-0.5 0-0.2 0-0.2 0-0.2 0-0.2
C003 C003 C005 C005 C005 C005

22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013 22/10/2013
SOIL TCLP SOIL TCLP SOIL TCLP

ES1323052 ES1323325 ES1323052 ES1323325
Normal Normal Normal Normal Normal Normal

<10 <10 <10
20,400 3900 9170
<0.5 <0.5 <0.5
<0.5 <0.5 nc

4.9 4.9 7.3
7.5 7.7 1.6
1.6 1.6 1
1 1 4.9

<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
 -  -  -
 -  -  -
 -  -  -

<0.5 <0.5 <0.5
<0.2 <0.2 <0.2
<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
<5 8 8
<5 <5 <5
<1 <1 <1
<1 <1 <1

<2.5 <0.5 <0.5
<5 <100 184 <100 102 <100

<0.1 <0.1 <0.1
<2 2 17
<2 14 8
<5 <5 <5
<2 <2 <2
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
- - -
 -  -  -
<2 <2 <2
nc nc nc
 -  -  -

<0.5 <0.5 <0.5
<0.5 <0.5 <0.5
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -
 -  -  -

C007C003 C005
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Table T3
Asbestos in Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Absence/Presence
Asbestos Type if

Detected

Concentration of
asbestos in Soil

(% w/w)

A001_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
A001_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A002_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
A002_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A003_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
A003_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A004_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
A004_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A005_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
A005_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A006_0.0-0.2 0.0-0.2 1 x 500ml 946 19/10/2013 Amosite asbestos detected 0.023
A006_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A007_0.0-0.2 0.0-0.2 1 x 500ml 912 19/10/2013 Amosite asbestos detected 0.002
A007_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A008_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A008_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A009_0.0-0.2 0.0-0.2 1 x 500ml 853 19/10/2013 Amosite asbestos detected 0.023
A010_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A011_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A011_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A012_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A012_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A013_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A013_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
A014_0.0-0.2 0.0-0.2 1 x 500ml 988 19/10/2013 Amosite asbestos detected 0.01
A014_0.4-0.5 0.4-0.5 1 x 500ml 1220 21/10/2013 Amosite asbestos detected 0.0011
A015_0.0-0.2 0.0-0.2 1 x 500ml NA 19/10/2013 No asbestos detected NA
A015_0.4-0.5 0.4-0.5 1 x 500ml NA 21/10/2013 No asbestos detected NA
A016_0.0-0.2 0.0-0.2 1 x 500ml 924 19/10/2013 Amosite asbestos detected 0.12
A016_0.4-0.5 0.4-0.5 1 x 500ml NA 21/10/2013 No asbestos detected NA
A017_0.0-0.2 0.0-0.2 1 x 500ml 958 19/10/2013 Amosite asbestos detected 0.004
A017_0.4-0.5 0.4-0.5 1 x 500ml NA 21/10/2013 No asbestos detected NA
A018_0.0-0.2 0.0-0.2 1 x 500ml 946 19/10/2013 Amosite asbestos detected 0.0007
A018_0.4-0.5 0.4-0.5 1 x 500ml NA 21/10/2013 No asbestos detected NA
A019_0.0-0.2 0.0-0.2 1 x 500ml 948 19/10/2013 Amosite asbestos detected 0.004
A019_0.4-0.5 0.4-0.5 1 x 500ml NA 21/10/2013 No asbestos detected NA
B001_0.0-0.2 0.0-0.2 1 x 500ml 562 21/10/2013 Amosite asbestos detected 0.0008
B001_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
B002_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
B003_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
B003_0.4-0.5 0.4-0.5 1 x 500ml NA 23/10/2013 No asbestos detected NA
B004_0.0-0.2 0.0-0.2 1 x 500ml 946 21/10/2013 Amosite asbestos detected 0.75
B005_0.0-0.2 0.0-0.2 1 x 500ml 986 19/10/2013 Amosite asbestos detected 0.018
B006_0.0-0.2 0.0-0.2 1 x 500ml 1405 21/10/2013 Amosite asbestos detected 0.01
B006_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B007_0.0-0.2 0.0-0.2 1 x 500ml 1221 21/10/2013 Amosite asbestos detected 0.04
B008_0.0-0.2 0.0-0.2 1 x 500ml 1119 21/10/2013 Amosite asbestos detected 0.0005
B008_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B009_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
B010_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 Amosite asbestos detected 0.005
B010_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B011_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
B012_0.0-0.2 0.0-0.2 1 x 500ml NA 21/10/2013 No asbestos detected NA
B012_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B013_0.0-0.2 0.0-0.2 1 x 500ml 1285 21/10/2013 Amosite asbestos detected 0.005
B014_0.0-0.2 0.0-0.2 1 x 500ml 1094 18/10/2013 Amosite asbestos detected 0.0008
B014_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B015_0.0-0.2 0.0-0.2 1 x 500ml 872 18/10/2013 Amosite asbestos detected 0.0008
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Approximate

Sample
Volume

Collected

Sample
Depth
Range

(m bgs)

Area A

Field_IDArea
Sampled

Date

Sample
Weight

Analysed
(g)

Area B

Sheet1
Revision A   30 October 2013
P:\604X\60488804\6. Draft docs\6.1 Reports\Pipeways\Appendix B 2013 Results Tables\2013 tables\T3_asbestos table.xlsx

Page 1 of 2
Print Date: 3/05/2016



Table T3
Asbestos in Soil Analytical Results

Client Name:  Caltex Australia Petroleum Pty Ltd
Project Name:  Caltex Kurnell

Project No:  60309877

Absence/Presence
Asbestos Type if

Detected

Concentration of
asbestos in Soil

(% w/w)

Asbestos in Soil Analysis Results
Approximate

Sample
Volume

Collected

Sample
Depth
Range

(m bgs)

Field_IDArea
Sampled

Date

Sample
Weight

Analysed
(g)

B016_0.0-0.2 0.0-0.2 1 x 500ml 857 18/10/2013 Amosite asbestos detected 0.0035

B016_0.4-0.5 0.4-0.5 1 x 500ml 936 24/10/2013
Chrysotile and Amosite

asbestos detected
0.044

B017_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B018_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B018_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B019_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B020_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B021_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B021_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B022_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B023_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B023_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B024_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B025_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B025_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B026_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B026_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B027_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B027_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B028_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B029_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
B029_0.4-0.5 0.4-0.5 1 x 500ml NA 24/10/2013 No asbestos detected NA
B030_0.0-0.2 0.0-0.2 1 x 500ml NA 18/10/2013 No asbestos detected NA
C003_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C003_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C003_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C004_0.0-0.2 0.0-0.2 1 x 500ml 1092 22/10/2013 Amosite asbestos detected 0.008
C004_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C004_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C005_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C005_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C005_0.8-0.9 0.8-0.9 1 x 500ml NA 22/10/2013 No asbestos detected NA
C006_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C006_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C006_1.2-1.3 1.2-1.3 1 x 500ml NA 22/10/2013 No asbestos detected NA
C007_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C007_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C007_0.7-0.8 0.7-0.8 1 x 500ml NA 22/10/2013 No asbestos detected NA
C008_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C008_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C008_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C009_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C009_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C009_1.9-2.0 1.9-2.0 1 x 500ml NA 22/10/2013 No asbestos detected NA
C010_0.0-0.2 0.0-0.2 1 x 500ml NA 22/10/2013 No asbestos detected NA
C010_0.4-0.5 0.4-0.5 1 x 500ml NA 22/10/2013 No asbestos detected NA
C010_0.9-1.0 0.9-1.0 1 x 500ml NA 22/10/2013 No asbestos detected NA

Notes:
% w/w = percentage weight per weight
ml = millilitres
m bgs = metres below ground surface

Shading indicates % w/w of asbestos detected is greater than NEPM (2013) criteria for fibrous
asbestos (FA) and asbestos fibres (AF) at sites for all proposed uses 0.001% w/w
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Table 1
Sample Register

Caltex Kurnell Refinery
Asbestos Cell

Additional Pipeway Characterisation

Metals TPH BTEXN B(a)P
Asbestos

(presence)
Asbestos

(quantification) TCLP

A003.5_0.0-0.2 - - 1.3
Silty SAND (Fill), dark brown, slightly moist, loose,  fine-medium
grained.

Location between A003 and A004 to confirm historical results
of no asbestos

1 1 1 1 1 - 1

A005.5_0.0-0.2 - QC155 0.3 Silty SAND (Fill),  brown, dry, loose,  fine-medium grained.

Location between A005 and A006. Asbestos was found at
location A006 but not at A005. This sample should confirm
delineation of asbestos and TCLP analysed to determine
whether historical results at A006 (hazardous waste) may
receive a lower classification

1 1 1 1 1 - 1

A006.5_0.0-0.2 - - 3.3
Silty SAND (Fill), dark brown, slightly moist, loose,  fine-medium
grained.

Location between A006 and A007 sampled for confirmation of
asbestos presence and TCLP to potentially reduce historical
classification

1 1 1 1 1 1 1

A007.5_0.0-0.2 - - 2.2
Silty SAND (Fill), dark brown, slightly moist, loose,  fine-medium
grained, tace gravels.

Location between A007 and A008 sampled for confirmation of
asbestos presence and TCLP to potentially reduce historical
classification

1 1 1 1 1 - -

A008.5_0.0-0.2 - - 16.6
Silty SAND (Fill), dark brown, slightly moist, loose,  fine-medium
grained, tace gravels.

Location between A008 and A009 sampled for confirmation of
asbestos presence and TCLP to potentially reduce historical
classification

1 1 1 1 1 - -

A009.5_0.0-0.2 - - - No sample collected due to concrete slab.
Location between A009 and A010 sampled to confirm
delineation of asbestos (A010 has no asbestos) and TCLP to
potentially reduce historical classification

- - - - - - -

A013.5_0.0-0.2 QC157 - 2
Silty SAND (Fill), dark brown to black, slightly moist to moist,
loose to medium dense, minor clay.

Sampled between A013 and A014 to delineate asbestos (found
in A014 and not A013)

1 1 1 1 1 1 -

A013.5_0.4-0.5 - - 63.8
Silty SAND (Fill), dark brown to black, wet, loose to medium
dense, minor clay.

Sampled to confirm delineation of asbestos at depth form A014 1 1 1 1 1 1 -

A014.5_0.4-0.5 - QC158 47.8
Silty SAND (Fill), dark brown, loose, wet, fine to medium
grained.

Sampled between A014 and A015 to delineate asbestos at
depth historically found at A014

1 1 1 1 1 1 -

B001_0.0-0.2 - - 4.6
Silty SAND (Fill), dark brown, dry, loose,  fine-medium grained,
inlcusions of  organic matter and paint chips.

Sampled to confirm historical results and TCLP to potentially
lower classification if possible 1 1 1 1 1 1

-

B003.5_0.0-0.2 - - 2.2
Silty SAND (Fill), dark brown, dry, loose,  fine-medium grained,
minor clay, inlcusions of  organic matter and paint chips.

Sampled between B003 and B004 to delineate asbestos located
at B004 1 1 1 1 1 1

-

B007.5_0.0-0.2 - - 1.8
Silty SAND (Fill), dark brown, dry, loose,  fine-medium grained,
trace clay, inlcusions of  organic matter and paint chips.

Sampled between B007 and B008 to delineate asbestos in
B007 1 1 1 1 1 1

-

B009.5_0.0-0.2 - - 3.6
Silty SAND (Fill), dark brown, dry, loose,  fine-medium grained,
trace clay, inlcusions of  organic matter and paint chips.

Sampled between B009 and B010 to delineate asbestos in
B010 1 1 1 1 1 1

-

B010.5_0.0-0.2 QC150 - 3.6
Sandy CLAY (Fill), black, slightly moist, medium stiff, low to
medium plasticity, inclusions of organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1 1 1

B012.5_0.0-0.2 - - 4.5
Silty SAND (Fill), dark brown, dry, loose,  fine-medium grained,
trace clay, inlcusions of  organic matter.

Sampled Between B012 and B013 to delineate asbestos
presence in B013 1 1 1 1 1

-
1

BH014_0.0-0.2 - - 22.2
Silty SAND (Fill), dark brown, wet, loose,  fine-medium grained. Sampled between B014 and A013 to delineate asbestos at

B014 1 1 1 1 1
-

1

BH014_0.5-0.6 QC154 - 5.5
Silty SAND (Fill), dark brown, wet, loose,  fine-medium grained. Sampled to confirm historical concentration. TCLP to

potentially lower classification 1 1 1 1 1
- -

BH015.5_0.5-0.6 - - 6.6
Silty SAND (Fill), dark brown, wet, loose,  fine-medium grained. Sampled to delineate asbestos located in B016 at depth

1 1 1 1 1
- -

BH016_0.0-0.2 - - 3.7
Silty SAND (Fill), dark brown, wet, loose,  fine-medium grained,
trace shells and ironstone gravels.

Sampled to delineate asbestos located in B016 at depth
1 1 1 1 1 1 1

BH016.5_0.4-0.5 - - 4.1
Silty SAND (Fill), dark brown, wet, loose,  fine-medium grained,
trace silt.

Sampled to delineate asbestos located in B016 at depth
1 1 1 1 1

- -

B016.5_0.0-0.2 - - 7
SAND (Fill), grey brown,wet, loose, fine to coarse grained, trace
silt.

Sampled to delineate asbestos located in B016 at depth
1 1 1 1 1

- -

B031_0.0-0.2 - - 3.9
Silty SAND (Fill), dark brown, moist, loose,  fine-medium
grained, trace silt.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

- -

B031_0.5-0.6 - - 2.1
SAND (Fill), white with grey, moist, loose, fine to coarse grained,
trace silt.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

- -

B032_0.0-0.2 QC152 - 4
Silty Clayey SAND(Fill), dark brown, wet, loose, fine to medium
grained.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1 1 1

B032_0.5-0.6 - - 4.6
SAND (Fill), grey brown, wet, loose, fine to medium grained,
trace silt.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

- -

Analytical Suite

Area A

Area B

Primary ID Duplicate Triplicate PID (ppm) Sample Description Rationale
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Table 1
Sample Register

Caltex Kurnell Refinery
Asbestos Cell

Additional Pipeway Characterisation

Metals TPH BTEXN B(a)P
Asbestos

(presence)
Asbestos

(quantification) TCLP

Analytical Suite
Primary ID Duplicate Triplicate PID (ppm) Sample Description Rationale

B033_0.0-0.2 - - -
Sandy CLAY (Fill), grey brown, moist, low to medium plasticity,
inclusions of organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1 1

-

B033_0.5-0.6 - - 4

Sandy CLAY (Fill), grey brown, moist, low to medium plasticity,
inclusions of organic matter, black mottling possible
hydrocarbon staining.

Sampled in southern portion of site to confirm historical results
of no asbestos

1 1 1 1 1
- -

B034_0.0-0.2 - - 4.9
Sand (Fill), grey brown, moist, loose, fine to medium grained,
trace silt, minor organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

- -

B034_0.5-0.6 - - 5

Sand (Fill), grey brown, moist, loose, fine to medium grained,
trace silt, minor organic matter, black mottling possible
hydrocarbon staining.

Sampled in southern portion of site to confirm historical results
of no asbestos

1 1 1 1 1
- -

B035_0.0-0.2 - - 2.8
Sandy CLAY (Fill), grey brown, moist, low to medium plasticity,
inclusions of organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

-
1

B035_0.5-0.6 - QC151 3.6
Sandy CLAY (Fill), dark grey brown, moist, low to medium
plasticity, inclusions of organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1

- -

B036_0.0-0.2 - - 3.1
Silty SAND (Fill), grey brown, wet, loose,  fine-medium grained,
trace clay, inlcusions of  organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1 1 1

B036_0.5-0.6 - - 0.7
Silty Clayey SAND (Fill), grey brown, wet, loose,  fine-medium
grained, trace clay, minor inlcusions of  organic matter.

Sampled in southern portion of site to confirm historical results
of no asbestos 1 1 1 1 1 1

-

C011_0.0-0.2 - - 0.9
Silty SAND (Fill), dark brown, loose, slightly moist, fine to
medium grained.

Confirm / delineate the asbestos detection from TP30 sampled
by PB 1 1 1 1 1

- -

C012_0.0-0.2 - - 1
Gravelly Silty SAND (Fill), dark brown, loose, slightly moist, fine
to medium grained, fine ironstone and concrete gravels.

Confirm / delineate the asbestos detection from TP30 sampled
by PB 1 1 1 1 1

- -

C013_0.0-0.2 - - -
Not sampled due to 0.5m of pooled water within bund. Not sampled previously due to concrete slab. If slab is removed

sample to be taken
- - - - - - -

C013_0.4-0.5 - - -
Not sampled due to 0.5m of pooled water within bund. Not sampled previously due to concrete slab. If slab is removed

sample to be taken
- - - - - - -

Total 35 35 35 35 35 14 10
Notes:
PID = Photoionisation Detector (PID) volatile organic compound (VOC) reading in parts per million (ppm).
Metals = arsenic, beryllium, cadmium, chromium, lead, molybdenum, nickel, selenium, silver and mercury.
BTEXN = benzene, toluene, ethylbenzene, xylenes and naphthalene
TPH = total petroleum hydrocarbons
B(a)P = benzo(a)pyrene
TCLP = toxicity characteristic leaching procedure

Area C
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Table 2
Soil Analytical Results

Caltex Kurnell Refinary
Asbestos Cell

Additional Soil Charaterisation 

Area A Area A Area A Area A Area A Area A Area A Area A Area A Area A
Sample ID A003.5_0.0-0.2 A005.5_0.0-0.2  QC155 A006.5_0.0-0.2 A007.5_0.0-0.2 A008.5_0.0-0.2 A013.5_0.0-0.2 QC157 A013.5_0.4-0.5 A014.5_0.4-0.5

Sample Date 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016
Sample Type P P FD P P P P FD P P

Lab. Sample Ref. ES1606083025 ES1606083026 S16-Ma18367 ES1606083027 ES1606083028 ES1606083029 ES1606083031 ES1606083041 ES1606083032 ES1606083033
Sample

 Classification Hazardous GSW GSW SW(A)/Hazardous Hazardous Hazardous SW(A)/Hazardous SW(A)/Hazardous SW(A)/GSW SW(A)/GSW
mg/kg mg/kg mg/L mg/kg mg/kg mg/L Units

Moisture Content 1 -- -- % 20.3 <1.0 < 1 3.2 10.4 7.9 27.5 43.1 19.1 19.6
Asbestos Detected 0.1 -- -- g/kg No No -- Yes No No Yes -- Yes Yes

Asbestos Type -- -- -- - - -- Am - - Am -- Am Am + Cr
Sample weight (dry) 0 -- -- g 501 684 -- 553 510 387 287 -- 761 832

Arsenic 5 100 400 mg/kg 7 6 6 6 8 <5 9 11 <5 <5
Barium 10 -- -- mg/kg 20 <10 20 20 30 20 40 <10 <10

Beryllium 1 20 80 mg/kg <1 <1 < 2 <1 <1 <1 <1 <1 <1 <1
Boron 50 -- -- mg/kg <50 <50 < 10 <50 <50 <50 <50 <50 <50 <50

Cadmium 1 20 80 mg/kg <1 <1 < 0.4 <1 <1 <1 <1 <1 <1 <1
Chromium 2 100 400 mg/kg 31 36 < 1 98 40 32 45 53 2 4

Chromium (TCLP) 1900 5 7600 20 mg/L -- -- -- -- -- -- -- -- -- --
Cobalt 2 -- -- mg/kg 4 4 < 5 4 <2 5 3 5 <2 <2
Copper 5 -- -- mg/kg 69 94 84 95 40 47 34 46 <5 <5
Lead 5 100 1500 400 6000 mg/kg 99 160 140 348 85 95 47 58 <5 6

Lead (TCLP) 5 20 mg/L -- 0.1 -- 0.5 -- -- -- -- -- --
Manganese 5 -- -- mg/kg 55 29 28 44 24 96 70 132 11 6

Nickel 2 40 1050 160 4200 mg/kg 11 5 5.6 8 7 13 12 24 <2 <2
Nickel (TCLP) 2 8 mg/L -- -- -- -- -- -- -- -- -- --

Selenium 5 20 80 mg/kg <5 <5 < 2 <5 0 <5 <5 <5 <5 <5
Vanadium 5 -- -- mg/kg 9 <5 6 8 13 10 14 <5 <5

Zinc 5 -- -- mg/kg 407 713 700 932 206 911 415 581 <5 35
Mercury 0.1 4 50 16 200 mg/kg 0.2 <0.1 0.13 0.1 0.2 0.3 0.5 0.7 <0.1 0.1

Mercury (TCLP) 0.2 0.8 mg/L -- -- -- -- -- -- -- -- -- --
Benzo(a)pyrene 0.5 0.8 10 3.2 23 mg/kg <0.5 <0.5 < 0.5 17.2 <4.0 <0.5 <4.0 <4.0 <0.5 <0.5

Benzo(a)pyrene (TCLP) 0.04 0.16 mg/L -- -- -- <0.0005 -- -- -- -- -- --
C6 - C9 Fraction 10 650 2600 mg/kg <10 <10 < 20 <10 12 <10 <10 <10 <10 <10

C10 - C14 Fraction 50 -- -- mg/kg <50 <50 < 20 870 2740 1090 630 <50 <50 <50
C15 - C28 Fraction 100 -- -- mg/kg 65000 2480 2900 41000 98300 67800 61000 120000 230 750
C29 - C36 Fraction 100 -- -- mg/kg 6740 260 390 13300 4760 4940 15800 28400 <100 <100

C10 - C36 Fraction (sum)* 50 10000 40000 mg/kg 71700 2740 3300 55200 106000 73800 77400 148000 230 750
C10 - C36 Fraction (sum)** 10000 40000 mg/kg 71790 2790 3310 55170 105800 73830 77430 148450 380 900

C6 - C10 Fraction 10 -- -- mg/kg <10 <10 < 20 <10 20 <10 <10 <10 <10 <10
F1 10 -- -- mg/kg <10 <10 < 20 <10 19 <10 <10 <10 <10 <10

>C10 - C16 Fraction 50 -- -- mg/kg 5390 100 < 50 2910 18100 7900 2440 3200 70 280
>C16 - C34 Fraction 100 -- -- mg/kg 65800 2590 3300 49400 86600 64600 72100 140000 200 530
>C34 - C40 Fraction 100 -- -- mg/kg 3840 <100 200 6830 2960 2830 9120 16400 <100 <100

>C10 - C40 Fraction (sum) 50 -- -- mg/kg 75000 2690 3500 59100 108000 75300 83700 160000 270 810
F2 50 -- -- mg/kg 5390 100 < 50 2910 18100 7900 2440 3200 70 280

Benzene 0.2 10 40 mg/kg <0.2 <0.2 < 0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene 0.5 288 1152 mg/kg <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Ethylbenzene 0.5 600 2400 mg/kg <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
meta- & para-Xylene 0.5 -- -- mg/kg <0.5 <0.5 < 0.2 <0.5 1.6 <0.5 <0.5 <0.5 <0.5 <0.5

ortho-Xylene 0.5 -- -- mg/kg <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total Xylenes 0.5 1000 4000 mg/kg <0.5 <0.5 < 0.3 <0.5 1.6 <0.5 <0.5 <0.5 <0.5 <0.5
Sum of BTEX 0.2 -- -- mg/kg <0.2 <0.2 -- <0.2 1.6 <0.2 <0.2 <0.2 <0.2 <0.2
Naphthalene 1 -- -- mg/kg <1 <1 -- <1 <1 <1 <1 <1 <1 <1

Notes:

CT - Contaminant Threshold CT1 - CT for General Solid Waste (with no TCLP)

SCC - Specific Contamaintant Concentration CT2 - CT for Restricted Solid Waste (with no TCLP)

TCLP - Toxicity Characteristic Leaching Procedure SCC1 - SCC for General Solid Waste SCC (with TCLP analysis)

GSW - General Solid Waste SCC2 - SCC for Restricted Solid Waste SCC (with TCLP analysis)

SW(A) - Special Waste Asbestos TCLP1 - TCLP for General Solid Waste

RSW - Restricted Solid Waste TCLP2 - TCLP for Restricted Solid Waste

F1  C6 - C10 Fraction  minus BTEX < = less than laboratory limit of reporting (LOR)

F2  >C10 - C16 Fraction minus Naphthalene Am - amosite Ch - chrysotile

P = Primary Sample FD = Field duplicate

* 0 X LOR in sum of fractions

** 1 x LOR in sum of fractions

CT2 SCC2 TCLP2

NSW EPA (2014) WASTE CLASSIFICATION GUIDELINES

Parameter LOR
CT1 SCC1 TCLP1

Data Entry: SR
Data Review: KM Page1 of 5 



Table 2
Soil Analytical Results

Caltex Kurnell Refinary
Asbestos Cell

Additional Soil Charaterisation 

Sample ID
Sample Date
Sample Type

Lab. Sample Ref.
Sample

 Classification
mg/kg mg/kg mg/L mg/kg mg/kg mg/L Units

Moisture Content 1 -- -- %
Asbestos Detected 0.1 -- -- g/kg

Asbestos Type -- -- --
Sample weight (dry) 0 -- -- g

Arsenic 5 100 400 mg/kg
Barium 10 -- -- mg/kg

Beryllium 1 20 80 mg/kg
Boron 50 -- -- mg/kg

Cadmium 1 20 80 mg/kg
Chromium 2 100 400 mg/kg

Chromium (TCLP) 1900 5 7600 20 mg/L
Cobalt 2 -- -- mg/kg
Copper 5 -- -- mg/kg
Lead 5 100 1500 400 6000 mg/kg

Lead (TCLP) 5 20 mg/L
Manganese 5 -- -- mg/kg

Nickel 2 40 1050 160 4200 mg/kg
Nickel (TCLP) 2 8 mg/L

Selenium 5 20 80 mg/kg
Vanadium 5 -- -- mg/kg

Zinc 5 -- -- mg/kg
Mercury 0.1 4 50 16 200 mg/kg

Mercury (TCLP) 0.2 0.8 mg/L
Benzo(a)pyrene 0.5 0.8 10 3.2 23 mg/kg

Benzo(a)pyrene (TCLP) 0.04 0.16 mg/L
C6 - C9 Fraction 10 650 2600 mg/kg

C10 - C14 Fraction 50 -- -- mg/kg
C15 - C28 Fraction 100 -- -- mg/kg
C29 - C36 Fraction 100 -- -- mg/kg

C10 - C36 Fraction (sum)* 50 10000 40000 mg/kg
C10 - C36 Fraction (sum)** 10000 40000 mg/kg

C6 - C10 Fraction 10 -- -- mg/kg
F1 10 -- -- mg/kg

>C10 - C16 Fraction 50 -- -- mg/kg
>C16 - C34 Fraction 100 -- -- mg/kg
>C34 - C40 Fraction 100 -- -- mg/kg

>C10 - C40 Fraction (sum) 50 -- -- mg/kg
F2 50 -- -- mg/kg

Benzene 0.2 10 40 mg/kg
Toluene 0.5 288 1152 mg/kg

Ethylbenzene 0.5 600 2400 mg/kg
meta- & para-Xylene 0.5 -- -- mg/kg

ortho-Xylene 0.5 -- -- mg/kg
Total Xylenes 0.5 1000 4000 mg/kg
Sum of BTEX 0.2 -- -- mg/kg
Naphthalene 1 -- -- mg/kg

Notes:

CT - Contaminant Threshold CT1 - CT for General Solid Waste (with no TCLP)

SCC - Specific Contamaintant Concentration CT2 - CT for Restricted Solid Waste (with no TCLP)

TCLP - Toxicity Characteristic Leaching Procedure SCC1 - SCC for General Solid Waste SCC (with TCLP analysis)

GSW - General Solid Waste SCC2 - SCC for Restricted Solid Waste SCC (with TCLP analysis)

SW(A) - Special Waste Asbestos TCLP1 - TCLP for General Solid Waste

RSW - Restricted Solid Waste TCLP2 - TCLP for Restricted Solid Waste

F1  C6 - C10 Fraction  minus BTEX < = less than laboratory limit of reporting (LOR)

F2  >C10 - C16 Fraction minus Naphthalene Am - amosite Ch - chrysotile

P = Primary Sample FD = Field duplicate

* 0 X LOR in sum of fractions

** 1 x LOR in sum of fractions

CT2 SCC2 TCLP2

NSW EPA (2014) WASTE CLASSIFICATION GUIDELINES

Parameter LOR
CT1 SCC1 TCLP1

Area A Area B Area B Area B Area B Area B Area B Area B Area B Area B
 QC158 B001_0.0-0.2 B003.5_0.0-0.2 B007.5_0.0-0.2 B009.5_0.0-0.2 B010.5_0.0-0.2 QC150 B012.5_0.0-0.2 B014_0.0-0.2 B014_0.5-0.6

16/03/2016 14/03/2016 14/03/2016 14/03/2016 14/03/2016 14/03/2016 14/03/2016 14/03/2016 15/03/2016 15/03/2016
FD P P P P P FD P P P

S16-Ma18368 ES1606083001 ES1606083002 ES1606083003 ES1606083004 ES1606083005 ES1606083036 ES1606083006 ES1606083023 ES1606083024

SW(A)/GSW SW(A)/RW SW(A)/RW SW(A)/GSW SW(A)/RW SW(A)/Hazardous SW(A)/Hazardous GSW Hazardous GSW

21 2.8 4.1 <1.0 46.4 23.9 24.3 27.8 24.4 19.3
-- Yes Yes Yes Yes Yes -- No No No
-- Am Am Am Am + (Trace-Am) Am -- - - -
-- 331 238 614 141 185 -- 240 410 679

8.8 6 14 5 24 10 8 18 7 <5
130 110 30 490 70 90 80 10 <10

< 2 <1 <1 <1 <1 <1 <1 <1 <1 <1
< 10 <50 <50 <50 <50 <50 <50 <50 <50 <50
< 0.4 <1 <1 <1 3 1 <1 <1 <1 <1
< 1 24 107 61 152 73 70 36 8 <2
-- -- <0.1 -- <0.1 -- -- -- -- --

< 5 8 15 18 46 14 11 7 <2 <2
8.3 141 117 473 735 230 157 151 17 <5
15 50 144 621 393 249 124 204 16 <5
-- -- <0.1 <0.1 <0.1 0.1 <0.1 -- --
12 277 447 129 1220 172 164 123 28 <5
< 5 20 41 30 153 53 40 22 5 <2
-- -- <0.1 -- 0.1 <0.1 -- -- -- --

< 2 <5 <5 <5 <5 <5 <5 <5 <5 <5
37 60 10 112 27 29 13 5 <5

130 1530 1710 6560 9100 4080 2580 2240 510 10
0.3 5.2 2.1 0.3 61.7 17.6 14.7 3.7 0.2 <0.1
-- <0.001 -- -- <0.001 <0.001 -- -- -- --

< 0.5 1.4 <0.5 <0.5 <0.5 <0.5 <4.0 <0.5 1.2 <0.5
-- <0.0005 -- -- -- -- -- -- <0.0005 --

< 20 <10 <10 <10 <10 <10 <10 <10 13 <10
65 <50 <50 <50 <50 1660 <50 <50 <50 <50

1200 15200 11600 <100 1090 66700 107000 <100 4720 670
< 50 9350 8160 <100 1350 35300 41300 <100 12100 1480
1300 24600 19800 <50 2440 104000 148000 <50 16800 2150
1265 24600 19810 250 2490 103660 148350 <250 16870 2200
< 20 <10 <10 <10 <10 <10 <10 <10 <10 <10
< 20 <10 <10 <10 <10 <10 <10 <10 <10 <10
240 290 <50 <50 <50 5750 14200 <50 140 50
1000 22500 17900 <100 2040 91700 129000 <100 13000 1660
< 100 6160 4230 <100 940 16000 19800 <100 16400 1970

-- 29000 22100 <50 2980 113000 163000 <50 29500 3680
240 290 <50 <50 <50 5750 14200 <50 140 50

< 0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
< 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
< 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
< 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.7
< 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
< 0.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.7

-- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.5 0.7
-- <1 <1 <1 <1 <1 <1 <1 <1 <1

Data Entry: SR
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Table 2
Soil Analytical Results

Caltex Kurnell Refinary
Asbestos Cell

Additional Soil Charaterisation 

Sample ID
Sample Date
Sample Type

Lab. Sample Ref.
Sample

 Classification
mg/kg mg/kg mg/L mg/kg mg/kg mg/L Units

Moisture Content 1 -- -- %
Asbestos Detected 0.1 -- -- g/kg

Asbestos Type -- -- --
Sample weight (dry) 0 -- -- g

Arsenic 5 100 400 mg/kg
Barium 10 -- -- mg/kg

Beryllium 1 20 80 mg/kg
Boron 50 -- -- mg/kg

Cadmium 1 20 80 mg/kg
Chromium 2 100 400 mg/kg

Chromium (TCLP) 1900 5 7600 20 mg/L
Cobalt 2 -- -- mg/kg
Copper 5 -- -- mg/kg
Lead 5 100 1500 400 6000 mg/kg

Lead (TCLP) 5 20 mg/L
Manganese 5 -- -- mg/kg

Nickel 2 40 1050 160 4200 mg/kg
Nickel (TCLP) 2 8 mg/L

Selenium 5 20 80 mg/kg
Vanadium 5 -- -- mg/kg

Zinc 5 -- -- mg/kg
Mercury 0.1 4 50 16 200 mg/kg

Mercury (TCLP) 0.2 0.8 mg/L
Benzo(a)pyrene 0.5 0.8 10 3.2 23 mg/kg

Benzo(a)pyrene (TCLP) 0.04 0.16 mg/L
C6 - C9 Fraction 10 650 2600 mg/kg

C10 - C14 Fraction 50 -- -- mg/kg
C15 - C28 Fraction 100 -- -- mg/kg
C29 - C36 Fraction 100 -- -- mg/kg

C10 - C36 Fraction (sum)* 50 10000 40000 mg/kg
C10 - C36 Fraction (sum)** 10000 40000 mg/kg

C6 - C10 Fraction 10 -- -- mg/kg
F1 10 -- -- mg/kg

>C10 - C16 Fraction 50 -- -- mg/kg
>C16 - C34 Fraction 100 -- -- mg/kg
>C34 - C40 Fraction 100 -- -- mg/kg

>C10 - C40 Fraction (sum) 50 -- -- mg/kg
F2 50 -- -- mg/kg

Benzene 0.2 10 40 mg/kg
Toluene 0.5 288 1152 mg/kg

Ethylbenzene 0.5 600 2400 mg/kg
meta- & para-Xylene 0.5 -- -- mg/kg

ortho-Xylene 0.5 -- -- mg/kg
Total Xylenes 0.5 1000 4000 mg/kg
Sum of BTEX 0.2 -- -- mg/kg
Naphthalene 1 -- -- mg/kg

Notes:

CT - Contaminant Threshold CT1 - CT for General Solid Waste (with no TCLP)

SCC - Specific Contamaintant Concentration CT2 - CT for Restricted Solid Waste (with no TCLP)

TCLP - Toxicity Characteristic Leaching Procedure SCC1 - SCC for General Solid Waste SCC (with TCLP analysis)

GSW - General Solid Waste SCC2 - SCC for Restricted Solid Waste SCC (with TCLP analysis)

SW(A) - Special Waste Asbestos TCLP1 - TCLP for General Solid Waste

RSW - Restricted Solid Waste TCLP2 - TCLP for Restricted Solid Waste

F1  C6 - C10 Fraction  minus BTEX < = less than laboratory limit of reporting (LOR)

F2  >C10 - C16 Fraction minus Naphthalene Am - amosite Ch - chrysotile

P = Primary Sample FD = Field duplicate

* 0 X LOR in sum of fractions

** 1 x LOR in sum of fractions

CT2 SCC2 TCLP2

NSW EPA (2014) WASTE CLASSIFICATION GUIDELINES

Parameter LOR
CT1 SCC1 TCLP1

Area B Area B Area B Area B Area B Area B Area B Area B Area B Area B
QC154 B015.5_0.5-0.6 B016_0.0-0.2 B016.5_0.0-0.2 B016.5_0.5-0.6 B031_0.0-0.2 B031_0.5-0.6 B032_0.0-0.2 QC152 B032_0.5-0.6

15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016
FD P P P P P P P FD P

ES1606083039 ES1606083022 ES1606083021 ES1606083019 ES1606083020 ES1606083017 ES1606083018 ES1606083015 ES1606083038 ES1606083016

GSW GSW SW(A)/RW GSW GSW GSW GSW SW(A)/GSW SW(A)/GSW GSW

19.3 19.6 40.2 24.7 18.6 22.3 14.9 48.5 45.9 19.4
-- No Yes No No No No Yes ---- No
-- - Am - - - - Am ---- -
-- 886 367 422 274 469 438 292 ---- 440
<5 <5 9 <5 <5 <5 <5 7 5 <5
<10 <10 80 <10 <10 30 <10 90 50 <10
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1
<2 <2 24 4 19 23 6 45 37 7
-- -- -- -- -- -- -- -- -- --
<2 <2 7 <2 <2 11 <2 11 10 <2
<5 <5 500 14 <5 110 <5 72 58 <5
<5 <5 109 16 <5 87 50 82 68 <5
-- -- <0.1 -- -- -- -- -- -- --
<5 <5 589 15 <5 192 <5 276 219 <5
<2 <2 25 3 9 34 3 51 47 5
-- -- -- -- -- -- -- <0.1 -- --
<5 <5 <5 <5 <5 <5 <5 <5 <5 <5
<5 <5 32 <5 <5 19 <5 34 26 7
62 <5 811 134 10 930 10 1930 1530 <5

<0.1 <0.1 1.6 0.1 <0.1 0.3 <0.1 0.4 0.4 <0.1
-- -- -- -- -- -- -- -- -- --

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
-- -- -- -- -- -- -- -- -- --

<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<50 <50 <50 <50 <50 <50 <50 <50 <50 <50
1950 <100 470 <100 <100 2550 <100 4780 4610 <100
4290 <100 860 <100 <100 3020 160 2990 2940 <100
6240 <50 1330 <50 <50 5570 160 7770 7550 <50
6290 <250 1380 <250 <250 5620 310 7820 7600 <250
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <10 <10 <10 <10 <10 <10 <10
110 <50 <50 <50 <50 <50 <50 190 210 <50
4860 <100 1090 <100 <100 4820 140 6860 6610 <100
5660 <100 580 <100 <100 1720 180 1720 1760 <100
10600 <50 1670 <50 <50 6540 320 8770 8580 <50
110 <50 <50 <50 <50 <50 <50 190 210 <50
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1 <1 <1 <1 <1
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Table 2
Soil Analytical Results

Caltex Kurnell Refinary
Asbestos Cell

Additional Soil Charaterisation 

Sample ID
Sample Date
Sample Type

Lab. Sample Ref.
Sample

 Classification
mg/kg mg/kg mg/L mg/kg mg/kg mg/L Units

Moisture Content 1 -- -- %
Asbestos Detected 0.1 -- -- g/kg

Asbestos Type -- -- --
Sample weight (dry) 0 -- -- g

Arsenic 5 100 400 mg/kg
Barium 10 -- -- mg/kg

Beryllium 1 20 80 mg/kg
Boron 50 -- -- mg/kg

Cadmium 1 20 80 mg/kg
Chromium 2 100 400 mg/kg

Chromium (TCLP) 1900 5 7600 20 mg/L
Cobalt 2 -- -- mg/kg
Copper 5 -- -- mg/kg
Lead 5 100 1500 400 6000 mg/kg

Lead (TCLP) 5 20 mg/L
Manganese 5 -- -- mg/kg

Nickel 2 40 1050 160 4200 mg/kg
Nickel (TCLP) 2 8 mg/L

Selenium 5 20 80 mg/kg
Vanadium 5 -- -- mg/kg

Zinc 5 -- -- mg/kg
Mercury 0.1 4 50 16 200 mg/kg

Mercury (TCLP) 0.2 0.8 mg/L
Benzo(a)pyrene 0.5 0.8 10 3.2 23 mg/kg

Benzo(a)pyrene (TCLP) 0.04 0.16 mg/L
C6 - C9 Fraction 10 650 2600 mg/kg

C10 - C14 Fraction 50 -- -- mg/kg
C15 - C28 Fraction 100 -- -- mg/kg
C29 - C36 Fraction 100 -- -- mg/kg

C10 - C36 Fraction (sum)* 50 10000 40000 mg/kg
C10 - C36 Fraction (sum)** 10000 40000 mg/kg

C6 - C10 Fraction 10 -- -- mg/kg
F1 10 -- -- mg/kg

>C10 - C16 Fraction 50 -- -- mg/kg
>C16 - C34 Fraction 100 -- -- mg/kg
>C34 - C40 Fraction 100 -- -- mg/kg

>C10 - C40 Fraction (sum) 50 -- -- mg/kg
F2 50 -- -- mg/kg

Benzene 0.2 10 40 mg/kg
Toluene 0.5 288 1152 mg/kg

Ethylbenzene 0.5 600 2400 mg/kg
meta- & para-Xylene 0.5 -- -- mg/kg

ortho-Xylene 0.5 -- -- mg/kg
Total Xylenes 0.5 1000 4000 mg/kg
Sum of BTEX 0.2 -- -- mg/kg
Naphthalene 1 -- -- mg/kg

Notes:

CT - Contaminant Threshold CT1 - CT for General Solid Waste (with no TCLP)

SCC - Specific Contamaintant Concentration CT2 - CT for Restricted Solid Waste (with no TCLP)

TCLP - Toxicity Characteristic Leaching Procedure SCC1 - SCC for General Solid Waste SCC (with TCLP analysis)

GSW - General Solid Waste SCC2 - SCC for Restricted Solid Waste SCC (with TCLP analysis)

SW(A) - Special Waste Asbestos TCLP1 - TCLP for General Solid Waste

RSW - Restricted Solid Waste TCLP2 - TCLP for Restricted Solid Waste

F1  C6 - C10 Fraction  minus BTEX < = less than laboratory limit of reporting (LOR)

F2  >C10 - C16 Fraction minus Naphthalene Am - amosite Ch - chrysotile

P = Primary Sample FD = Field duplicate

* 0 X LOR in sum of fractions

** 1 x LOR in sum of fractions

CT2 SCC2 TCLP2

NSW EPA (2014) WASTE CLASSIFICATION GUIDELINES

Parameter LOR
CT1 SCC1 TCLP1

Area B Area B Area B Area B Area B Area B Area B Area B Area B Area C
B033_0.0-0.2 B033_0.5-0.6 B034_0.0-0.2 B034_0.5-0.6 B035_0.0-0.2 B035_0.5-0.6  QC151 B036_0.0-0.2 B036_0.5-0.6 C011_0.0-0.2
15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 16/03/2016 15/03/2016 15/03/2016 16/03/2016

P P P P P P FD P P P
ES1606083013 ES1606083014 ES1606083011 ES1606083012 ES1606083009 ES1606083010 S16-Ma18366 ES1606083007 ES1606083008 ES1606083034

GSW GSW GSW GSW GSW GSW GSW SW(A)/GSW SW(A)/GSW Hazardous

22.9 18.9 12.2 16 13.5 8.6 23 30 20.8 <1.0
No No No No No No -- Yes Yes No
- - - - - - -- Am Am --

437 655 368 445 558 421 -- 507 546 555
<5 <5 <5 <5 <5 <5 < 2 6 <5 <5
10 <10 20 <10 20 <10 70 <10 60
<1 <1 <1 <1 <1 <1 < 2 <1 <1 <1
<50 <50 <50 <50 <50 <50 < 10 <50 <50 <50
<1 <1 <1 <1 <1 <1 < 0.4 <1 <1 <1
9 <2 12 6 20 <2 < 1 26 4 54
-- -- -- -- -- -- -- -- -- --
<2 <2 3 <2 7 <2 < 5 22 <2 9
34 <5 29 <5 118 <5 < 5 92 11 230
37 <5 47 <5 234 <5 < 5 83 13 220
-- -- -- -- <0.1 -- -- -- -- --
48 <5 83 <5 138 <5 < 5 365 31 66
10 <2 12 <2 19 <2 < 5 58 5 14
-- -- -- -- -- -- -- <0.1 -- --
<5 <5 <5 <5 <5 <5 < 2 <5 <5 <5
10 <5 9 <5 17 <5 38 6 9
155 14 772 32 1930 <5 < 5 1830 148 1800
0.2 <0.1 0.2 <0.1 0.3 <0.1 < 0.05 0.6 <0.1 <0.1
-- -- -- -- -- -- -- -- -- --

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.5 <0.5 <0.5 <0.5
-- -- -- -- -- -- -- -- -- --

<10 <10 <10 <10 <10 <10 < 20 <10 <10 <10
<50 <50 <50 <50 <50 <50 < 20 <50 <50 <50
<100 <100 <100 240 <100 <100 < 50 <100 <100 30800
<100 <100 <100 260 <100 <100 58 <100 <100 35000
<50 <50 <50 500 <50 <50 58 <50 <50 65800
250 250 <250 550 <250 <250 58 <250 <250 65850
<10 <10 <10 <10 <10 <10 < 20 <10 <10 <10
<10 <10 <10 <10 <10 <10 < 20 <10 <10 <10
<50 <50 <50 240 <50 <50 < 50 <50 <50 270
<100 <100 <100 320 <100 <100 < 100 <100 <100 59300
<100 <100 <100 380 <100 <100 170 <100 <100 19600
<50 <50 <50 940 <50 <50 -- <50 <50 79200
<50 <50 <50 240 <50 <50 < 50 <50 <50 270
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 < 0.1 <0.2 <0.2 <0.2
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.2 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.1 <0.5 <0.5 <0.5
<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 < 0.3 <0.5 <0.5 <0.5
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 -- <0.2 <0.2 <0.2
<1 <1 <1 <1 <1 <1 -- <1 <1 <1
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Table 2
Soil Analytical Results

Caltex Kurnell Refinary
Asbestos Cell

Additional Soil Charaterisation 

Sample ID
Sample Date
Sample Type

Lab. Sample Ref.
Sample

 Classification
mg/kg mg/kg mg/L mg/kg mg/kg mg/L Units

Moisture Content 1 -- -- %
Asbestos Detected 0.1 -- -- g/kg

Asbestos Type -- -- --
Sample weight (dry) 0 -- -- g

Arsenic 5 100 400 mg/kg
Barium 10 -- -- mg/kg

Beryllium 1 20 80 mg/kg
Boron 50 -- -- mg/kg

Cadmium 1 20 80 mg/kg
Chromium 2 100 400 mg/kg

Chromium (TCLP) 1900 5 7600 20 mg/L
Cobalt 2 -- -- mg/kg
Copper 5 -- -- mg/kg
Lead 5 100 1500 400 6000 mg/kg

Lead (TCLP) 5 20 mg/L
Manganese 5 -- -- mg/kg

Nickel 2 40 1050 160 4200 mg/kg
Nickel (TCLP) 2 8 mg/L

Selenium 5 20 80 mg/kg
Vanadium 5 -- -- mg/kg

Zinc 5 -- -- mg/kg
Mercury 0.1 4 50 16 200 mg/kg

Mercury (TCLP) 0.2 0.8 mg/L
Benzo(a)pyrene 0.5 0.8 10 3.2 23 mg/kg

Benzo(a)pyrene (TCLP) 0.04 0.16 mg/L
C6 - C9 Fraction 10 650 2600 mg/kg

C10 - C14 Fraction 50 -- -- mg/kg
C15 - C28 Fraction 100 -- -- mg/kg
C29 - C36 Fraction 100 -- -- mg/kg

C10 - C36 Fraction (sum)* 50 10000 40000 mg/kg
C10 - C36 Fraction (sum)** 10000 40000 mg/kg

C6 - C10 Fraction 10 -- -- mg/kg
F1 10 -- -- mg/kg

>C10 - C16 Fraction 50 -- -- mg/kg
>C16 - C34 Fraction 100 -- -- mg/kg
>C34 - C40 Fraction 100 -- -- mg/kg

>C10 - C40 Fraction (sum) 50 -- -- mg/kg
F2 50 -- -- mg/kg

Benzene 0.2 10 40 mg/kg
Toluene 0.5 288 1152 mg/kg

Ethylbenzene 0.5 600 2400 mg/kg
meta- & para-Xylene 0.5 -- -- mg/kg

ortho-Xylene 0.5 -- -- mg/kg
Total Xylenes 0.5 1000 4000 mg/kg
Sum of BTEX 0.2 -- -- mg/kg
Naphthalene 1 -- -- mg/kg

Notes:

CT - Contaminant Threshold CT1 - CT for General Solid Waste (with no TCLP)

SCC - Specific Contamaintant Concentration CT2 - CT for Restricted Solid Waste (with no TCLP)

TCLP - Toxicity Characteristic Leaching Procedure SCC1 - SCC for General Solid Waste SCC (with TCLP analysis)

GSW - General Solid Waste SCC2 - SCC for Restricted Solid Waste SCC (with TCLP analysis)

SW(A) - Special Waste Asbestos TCLP1 - TCLP for General Solid Waste

RSW - Restricted Solid Waste TCLP2 - TCLP for Restricted Solid Waste

F1  C6 - C10 Fraction  minus BTEX < = less than laboratory limit of reporting (LOR)

F2  >C10 - C16 Fraction minus Naphthalene Am - amosite Ch - chrysotile

P = Primary Sample FD = Field duplicate

* 0 X LOR in sum of fractions

** 1 x LOR in sum of fractions

CT2 SCC2 TCLP2

NSW EPA (2014) WASTE CLASSIFICATION GUIDELINES

Parameter LOR
CT1 SCC1 TCLP1

Area C
C012_0.0-0.2
16/03/2016

P
ES1606083035

GSW

17.1
No
--

532
<5
10
<1
<50
<1
11
--
2
23
27
--
40
4
--
<5
<5
303
<0.1

--
<0.5

--
<10
<50
1960
3260
5220
5270
<10
<10
<50
4430
1700
6130
<50
<0.2
<0.5
<0.5
<0.5
<0.5
<0.5
<0.2
<1
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Table 3
Asbestos Qunatification Results

Caltex Kurnell Refinery
Asbestos Cell

Additional Soil Characterisation

Sample ID ES1607647010 ES1607647001 ES1607647002 ES1607647003 ES1607647004 ES1607647005
Sample Date 7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016

Lab. Sample Ref. A006.5_0-0.2 B001_0.0-0.2 B003.5_0.0-0.2 B007.5_0-0.2 B009.5_0-0.2 B010.5_0-0.2
Unit Result Result Result Result Result Result

Asbestos Detected 0.1 g/kg Yes Yes Yes Yes No No
Asbestos Type -- -- Am Am Ch Am - -
Sample weight (dry) 0.01 g 2470 2100 2760 2850 2000 3240
Asbestos Containing Material (as 15% Asbestos in ACM >7mm) 0.01 % (w/w) 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Friable Asbestos 0.0004 g 0.21 <0.0004 0.144 <0.0004 <0.0004 <0.0004
Friable Asbestos (as Asbestos in Soil) 0.001 % (w/w) 0.001 0.008 <0.001 0.005 <0.001 <0.001 <0.001
Weight Used for % Calculation 0.0001 kg 2.47 2.1 2.76 2.85 2 3.24
Free Fibres 5 Fibres No No No No No No
Asbestos Containing Material 0.1 g <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Description

-- --

Mid brown sandy
soil with several
pieces of friable
asbestos insulation
material approx 5 x
4 x 2 mm with
several loose
bundles of friable
asbestos fibres
approx 2 x 1 x 0.5
mm.

Mid brown sandy
soil with one loose
bundle of friable
asbestos fibres
approx 2 x 1 x 0.5
mm.

Mid brown sandy
soil with one piece
of friable asbestos
fibre board approx
25 x 15 x 1 mm.

Mid brown sandy
soil with two
bundles of friable
asbestos fibres
approx 3 x 1 x 1
mm.

Mid brown clay soil. Mid brown clay soil.

Notes:

AM - amosite asbestos
Ch - crysotile asbestos
LOR - laboratory limit of reporting

Parameter LOR

ASC NEPM
(2013) HSL D

ASC NEPM (2013) - National Environment Protection (Assessment of Contaminated Land) Measure (NEPM) 1999,
National Environment Protection Council Amendment 2013. Schedule B1, Guideline on Investigation Levels for Soil and
Groundwater.
HSL D - Health Screening Level for Commerical/Industrial land use

Data Entry: SR
Data Review: KM Page 1 of 2



Table 3
Asbestos Qunatification Results

Caltex Kurnell Refinery
Asbestos Cell

Additional Soil Characterisation

Sample ID
Sample Date

Lab. Sample Ref.
Unit

Asbestos Detected 0.1 g/kg
Asbestos Type -- --
Sample weight (dry) 0.01 g
Asbestos Containing Material (as 15% Asbestos in ACM >7mm) 0.01 % (w/w)
Friable Asbestos 0.0004 g
Friable Asbestos (as Asbestos in Soil) 0.001 % (w/w)
Weight Used for % Calculation 0.0001 kg
Free Fibres 5 Fibres
Asbestos Containing Material 0.1 g
Description

-- --

Notes:

AM - amosite asbestos
Ch - crysotile asbestos
LOR - laboratory limit of reporting

Parameter LOR

ASC NEPM (2013) - National Environment Protection (Assessment of Contaminated Land) Measure (NEPM) 1999,
National Environment Protection Council Amendment 2013. Schedule B1, Guideline on Investigation Levels for Soil and
Groundwater.
HSL D - Health Screening Level for Commerical/Industrial land use

ES1607647011 ES1607647012 ES1607647013 ES1607647009 ES1607647008 ES1607647006 ES1607647007
7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016 7/04/2016

A013.5_0-0.2 A013.5_0.4-0.5 A014.5_0.4-0.5 B016_0-0.2 B032_0-0.2 B036_0-0.2 B036-0.5-0.6
Result Result Result Result Result Result Result

Yes No Yes No No Yes Yes
Ch + Am - Am - - Am Ch + Am

2330 2940 3280 2450 1910 2690 2400
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.11
0.284 <0.0004 0.0033 <0.0004 <0.0004 <0.0004 0.0035
0.012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
2.33 2.94 3.28 2.45 1.91 2.69 2.4
No No No No No No No

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 17.8
Mid brown sandy
soil with several
pieces of friable
asbestos insulation
approx 25 x 20 x 2
mm plus several
bundles of friable
asbestos fibres
approx 3 x 1 x 1
mm.

Mid brown sandy
soil.

Pale brown sandy
soil with one loose
bundle of friable
asbestos fibres
approx 3 x 2 x 1
mm.

Mid brown sandy
soil.

Mid brown sandy
soil with grey
rocks.

Mid brown sandy
soil with one bundle
of friable asbestos
fibres approx 3 x 1
x 1 mm.

Mid brown sandy
soil with two pieces
of bonded asbestos
cement sheeting
approx 60 x 30 x 5
mm plus
several loose
bundles of friable
asbestos fibres
approx 3 x 1 x 0.5
mm.

Data Entry: SR
Data Review: KM Page 2 of 2



Table T4
Soil Field Quality Assurance and Qualtiy Control Results

Caltex Kurnell Refinery
Asbestos Cell

Additional Pipeway Characterisation

Sample ID A005.5_0.0-0.2  QC155 RPD A013.5_0.0-0.2 QC157 RPD A014.5_0.4-0.5  QC158 RPD B010.5_0.0-0.2 QC150 RPD
Sample Date 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 16/03/2016 14/03/2016 14/03/2016
Sample Type

Lab. Sample Ref. ES1606083026 S16-Ma18367 ES1606083031 ES1606083041 ES1606083033 S16-Ma18368 ES1606083005 ES1606083036
Unit Result Result Result Result Result Result Result Result

Moisture Content (dried @ 103°C) 1 % <1.0 < 1 0 27.5 43.1 44 19.6 21 7 23.9 24.3 2
Asbestos Detected 0.1 g/kg No -- -- Yes -- -- Yes -- -- Yes -- --

Asbestos Type -- - -- -- Am -- -- Am + Cr -- -- Am -- --
Sample weight (dry) 0.01 g 684 -- -- 287 -- -- 832 -- -- 185 -- --

Arsenic 5 mg/kg 6 6 0 9 11 20 <5 8.8 55 10 8 22
Barium 10 mg/kg <10 -- -- 20 40 67 <10 -- -- 70 90 25

Beryllium 1 mg/kg <1 < 2 67 <1 <1 0 <1 < 2 -- <1 <1 0
Boron 50 mg/kg <50 < 10 133 <50 <50 0 <50 < 10 -- <50 <50 0

Cadmium 1 mg/kg <1 < 0.4 86 <1 <1 0 <1 < 0.4 -- 1 <1 0
Chromium 2 mg/kg 36 < 1 189 45 53 16 4 < 1 -- 73 70 4

Chromium (TCLP) mg/L -- -- -- -- -- -- -- -- -- -- -- --
Cobalt 2 mg/kg 4 < 5 22 3 5 50 <2 < 5 86 14 11 24
Copper 5 mg/kg 94 84 11 34 46 30 <5 8.3 50 230 157 38
Lead 5 mg/kg 160 140 13 47 58 21 6 15 86 249 124 67

Lead (TCLP) mg/L 0.1 -- -- -- -- -- -- -- -- 0.1 -- --
Manganese 5 mg/kg 29 28 4 70 132 61 6 12 67 172 164 5

Nickel 2 mg/kg 5 5.6 11 12 24 67 <2 < 5 86 53 40 28
Nickel (TCLP) mg/L -- -- -- -- -- -- -- -- -- <0.1 -- --

Selenium 5 mg/kg <5 < 2 86 <5 <5 0 <5 < 2 86 <5 <5 0
Vanadium 5 mg/kg <5 -- -- 10 14 33 <5 -- -- 27 29 7

Zinc 5 mg/kg 713 700 2 415 581 33 35 130 115 4080 2580 45
Mercury 0.1 mg/kg <0.1 0.13 26 0.5 0.7 33 0.1 0.3 100 17.6 14.7 18

Mercury (TCLP) mg/L -- -- -- -- -- -- -- -- -- <0.001 -- --
Benzo(a)pyrene 0.5 mg/kg <0.5 < 0.5 0 <4.0 <4.0 -- <0.5 < 0.5 0 <0.5 <4.0 --

Benzo(a)pyrene (TCLP) mg/L -- -- -- -- -- -- -- -- -- -- -- --
C6 - C9 Fraction 10 mg/kg <10 < 20 -- <10 <10 0 <10 < 20 67 <10 <10 0

C10 - C14 Fraction 50 mg/kg <50 < 20 -- 630 <50 171 <50 65 26 1660 <50 188
C15 - C28 Fraction 100 mg/kg 2480 2900 16 61000 120000 65 750 1200 46 66700 107000 46
C29 - C36 Fraction 100 mg/kg 260 390 40 15800 28400 57 <100 < 50 67 35300 41300 16

C10 - C36 Fraction (sum) 50 mg/kg 2740 3300 19 77400 148000 63 750 1300 54 104000 148000 35
C6 - C10 Fraction 10 mg/kg <10 < 20 -- <10 <10 0 <10 < 20 67 <10 <10 0

C6 - C10 Fraction  minus BTEX (F1) 10 mg/kg <10 < 20 -- <10 <10 0 <10 < 20 67 <10 <10 0
>C10 - C16 Fraction 50 mg/kg 100 < 50 67 2440 3200 27 280 240 15 5750 14200 85
>C16 - C34 Fraction 100 mg/kg 2590 3300 24 72100 140000 64 530 1000 61 91700 129000 34
>C34 - C40 Fraction 100 mg/kg <100 200 67 9120 16400 57 <100 < 100 0 16000 19800 21

>C10 - C40 Fraction (sum) 50 mg/kg 2690 -- -- 83700 160000 63 810 -- -- 113000 163000 36
>C10 - C16 Fraction minus Naphthalene (F2) 50 mg/kg 100 < 50 67 2440 3200 27 280 240 15 5750 14200 85

Benzene 0.2 mg/kg <0.2 < 0.1 -- <0.2 <0.2 0 <0.2 < 0.1 -- <0.2 <0.2 0
Toluene 0.5 mg/kg <0.5 < 0.1 -- <0.5 <0.5 0 <0.5 < 0.1 -- <0.5 <0.5 0

Ethylbenzene 0.5 mg/kg <0.5 < 0.1 -- <0.5 <0.5 0 <0.5 < 0.1 -- <0.5 <0.5 0
meta- & para-Xylene 0.5 mg/kg <0.5 < 0.2 -- <0.5 <0.5 0 <0.5 < 0.2 -- <0.5 <0.5 0

ortho-Xylene 0.5 mg/kg <0.5 < 0.1 -- <0.5 <0.5 0 <0.5 < 0.1 -- <0.5 <0.5 0
Total Xylenes 0.5 mg/kg <0.5 < 0.3 -- <0.5 <0.5 0 <0.5 < 0.3 -- <0.5 <0.5 0
Sum of BTEX 0.2 mg/kg <0.2 -- -- <0.2 <0.2 0 <0.2 -- -- <0.2 <0.2 0
Naphthalene 1 mg/kg <1 -- -- <1 <1 0 <1 -- -- <1 <1 0

Notes:
RPD - relative percent difference
TCLP - toxicity characteristic leaching procedure
< result less than laboratory limit of reporting (LOR)

Parameter LOR Inter-laboratory Duplicate Intra-laboratory Duplicate Inter-laboratory Duplicate Intra-laboratory Duplicate
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Table T4
Soil Field Quality Assurance and Qualtiy Control Results

Caltex Kurnell Refinery
Asbestos Cell

Additional Pipeway Characterisation

Sample ID
Sample Date
Sample Type

Lab. Sample Ref.
Unit

Moisture Content (dried @ 103°C) 1 %
Asbestos Detected 0.1 g/kg

Asbestos Type --
Sample weight (dry) 0.01 g

Arsenic 5 mg/kg
Barium 10 mg/kg

Beryllium 1 mg/kg
Boron 50 mg/kg

Cadmium 1 mg/kg
Chromium 2 mg/kg

Chromium (TCLP) mg/L
Cobalt 2 mg/kg
Copper 5 mg/kg
Lead 5 mg/kg

Lead (TCLP) mg/L
Manganese 5 mg/kg

Nickel 2 mg/kg
Nickel (TCLP) mg/L

Selenium 5 mg/kg
Vanadium 5 mg/kg

Zinc 5 mg/kg
Mercury 0.1 mg/kg

Mercury (TCLP) mg/L
Benzo(a)pyrene 0.5 mg/kg

Benzo(a)pyrene (TCLP) mg/L
C6 - C9 Fraction 10 mg/kg

C10 - C14 Fraction 50 mg/kg
C15 - C28 Fraction 100 mg/kg
C29 - C36 Fraction 100 mg/kg

C10 - C36 Fraction (sum) 50 mg/kg
C6 - C10 Fraction 10 mg/kg

C6 - C10 Fraction  minus BTEX (F1) 10 mg/kg
>C10 - C16 Fraction 50 mg/kg
>C16 - C34 Fraction 100 mg/kg
>C34 - C40 Fraction 100 mg/kg

>C10 - C40 Fraction (sum) 50 mg/kg
>C10 - C16 Fraction minus Naphthalene (F2) 50 mg/kg

Benzene 0.2 mg/kg
Toluene 0.5 mg/kg

Ethylbenzene 0.5 mg/kg
meta- & para-Xylene 0.5 mg/kg

ortho-Xylene 0.5 mg/kg
Total Xylenes 0.5 mg/kg
Sum of BTEX 0.2 mg/kg
Naphthalene 1 mg/kg

Notes:
RPD - relative percent difference
TCLP - toxicity characteristic leaching procedure
< result less than laboratory limit of reporting (LOR)

Parameter LOR

B014_0.5-0.6 QC154 RPD B032_0.0-0.2 QC152 RPD B035_0.5-0.6  QC151 RPD QC153
15/03/2016 15/03/2016 15/03/2016 15/03/2016 15/03/2016 16/03/2016 14/03/2016

Trip Blank
ES1606083024 ES1606083039 ES1606083015 ES1606083038 ES1606083010 S16-Ma18366 ES1606083037

Result Result Result Result Result Result Result
19.3 19.3 0 48.5 45.9 6 8.6 23 91 --
No -- -- Yes ---- -- No -- -- --
- -- -- Am ---- -- - -- -- --

679 -- -- 292 ---- -- 421 -- -- --
<5 <5 0 7 5 33 <5 < 2 -- --

<10 <10 0 90 50 57 <10 -- -- --
<1 <1 0 <1 <1 0 <1 < 2 -- --

<50 <50 0 <50 <50 0 <50 < 10 -- --
<1 <1 0 <1 <1 0 <1 < 0.4 -- --
<2 <2 0 45 37 20 <2 < 1 -- --
-- -- -- -- -- -- -- -- -- --
<2 <2 0 11 10 10 <2 < 5 -- --
<5 <5 0 72 58 22 <5 < 5 0 --
<5 <5 0 82 68 19 <5 < 5 0 --
-- -- -- -- -- -- -- -- -- --
<5 <5 0 276 219 23 <5 < 5 0 --
<2 <2 0 51 47 8 <2 < 5 -- --
-- -- -- <0.1 -- -- -- -- -- --
<5 <5 0 <5 <5 0 <5 < 2 86 --
<5 <5 0 34 26 27 <5 -- -- --
10 62 144 1930 1530 23 <5 < 5 0 --

<0.1 <0.1 0 0.4 0.4 0 <0.1 < 0.05 -- --
-- -- -- -- -- -- -- -- -- --

<0.5 <0.5 0 <0.5 <0.5 0 <0.5 < 0.5 0 --
-- -- -- -- -- -- -- -- -- --

<10 <10 0 <10 <10 0 <10 < 20 -- <10
<50 <50 0 <50 <50 0 <50 < 20 -- --
670 1950 98 4780 4610 4 <100 < 50 -- --

1480 4290 97 2990 2940 2 <100 58 -- --
2150 6240 97 7770 7550 3 <50 58 -- --
<10 <10 0 <10 <10 0 <10 < 20 -- <10
<10 <10 0 <10 <10 0 <10 < 20 -- <10
50 110 75 190 210 10 <50 < 50 0 --

1660 4860 98 6860 6610 4 <100 < 100 0 --
1970 5660 97 1720 1760 2 <100 170 52 --
3680 10600 97 8770 8580 2 <50 -- -- --

50 110 75 190 210 10 <50 < 50 0 --
<0.2 <0.2 0 <0.2 <0.2 0 <0.2 < 0.1 -- <0.2
<0.5 <0.5 0 <0.5 <0.5 0 <0.5 < 0.1 -- <0.5
<0.5 <0.5 0 <0.5 <0.5 0 <0.5 < 0.1 -- <0.5
0.7 <0.5 -- <0.5 <0.5 0 <0.5 < 0.2 -- <0.5

<0.5 <0.5 0 <0.5 <0.5 0 <0.5 < 0.1 -- <0.5
0.7 <0.5 -- <0.5 <0.5 0 <0.5 < 0.3 -- <0.5
0.7 <0.2 -- <0.2 <0.2 0 <0.2 -- -- <0.2
<1 <1 0 <1 <1 0 <1 -- -- <1

Inter-laboratory DuplicateIntra-laboratory Duplicate Intra-laboratory Duplicate
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Table 5
Field Rinsate Analtyical Results

Caltex Kurnell Refinery
Asbestos Cell

Additional Pipeway Characterisation

Sample ID QC156 QC161 QC162
Sample Date 15/03/2016 16/03/2016 16/03/2016

Lab.Sample Ref. ES1606083040 ES1606083042 ES1606083043
Unit Result Result Result

Arsenic 0.001 mg/L <0.001 <0.001 --
Beryllium 0.001 mg/L <0.001 <0.001 --
Barium 0.001 mg/L <0.001 <0.001 --

Cadmium 0.0001 mg/L <0.0001 <0.0001 --
Chromium 0.001 mg/L <0.001 <0.001 --

Cobalt 0.001 mg/L <0.001 <0.001 --
Copper 0.001 mg/L <0.001 <0.001 --
Lead 0.001 mg/L <0.001 <0.001 --

Manganese 0.001 mg/L <0.001 <0.001 --
Nickel 0.001 mg/L <0.001 <0.001 --

Selenium 0.01 mg/L <0.01 <0.01 --
Vanadium 0.01 mg/L <0.01 <0.01 --

Zinc 0.005 mg/L <0.005 <0.005 --
Boron 0.05 mg/L <0.05 <0.05 --

Mercury 0.0001 mg/L <0.0001 <0.0001 --
Benzo(a)pyrene 0.5 µg/L <0.5 <0.5 --
C6 - C9 Fraction 20 µg/L <20 <20 <20

C10 - C14 Fraction 50 µg/L <50 <50 --
C15 - C28 Fraction 100 µg/L <100 <100 --
C29 - C36 Fraction 50 µg/L <50 <50 --

C10 - C36 Fraction (sum) 50 µg/L <50 <50 --
C6 - C10 Fraction 20 µg/L <20 <20 <20

>C10 - C16 Fraction 100 µg/L <100 <100 --
>C16 - C34 Fraction 100 µg/L <100 <100 --
>C34 - C40 Fraction 100 µg/L <100 <100 --

>C10 - C40 Fraction (sum) 100 µg/L <100 <100 --
Benzene 1 µg/L <1 <1 <1
Toluene 2 µg/L <2 <2 <2

Ethylbenzene 2 µg/L <2 <2 <2
meta- & para-Xylene 2 µg/L <2 <2 <2

ortho-Xylene 2 µg/L <2 <2 <2
Total Xylenes 2 µg/L <2 <2 <2
Sum of BTEX 1 µg/L <1 <1 <1
Naphthalene 5 µg/L <5 <5 <5

Notes:
< result less than laboratory limit of reporting (LOR)

LORParameter
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AECOM Kurnell Asbestos Contaminated Soils Management Project 
Pipeways Asbestos Contaminated Soils Waste Classification Report 
Commercial-in-Confidence 

Revision A – 30-Sep-2016 
Prepared for – Caltex Petroleum Australia Pty Ltd – ABN: N/A 

Appendix D 

Calibration Records 
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