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1 INTRODUCTION 

This report describes geotechnical studies carried out for Ausgrid on the proposed 132kV 
feeder replacement project located at South Sydney to Revesby (SS2R). 

This work was commissioned by Ausgrid on 20 April 2018. 

Based on plans provided by Ausgrid it is understood that the proposed development 
comprises replacement of 132kV underground feeders as part of project SJ-00232 
between South Sydney to Revesby. 

Data provided in relation to the project comprised: 

 Proposed cable route plan (244732 – Sydney South BSP to Revesby ZS 132kV 
Feeders 282/1 & 283/1 Replacement Underground Feeders Route Plan and 
Construction Details). 

 3 x 132kV Feeder Replacement – Cable Route Borehole Investigations Document 

 Site Hazard and Risk Profile Document. 

This report contains descriptions of the surface and subsurface conditions at the sites 
together with: 

 A geotechnical assessment 

 Waste classification 

 Thermal resistivity (TR) tests 

 Pavement detail report 
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The factual data on which this report is based is presented in the attached appendices. 

The investigation is to provide geotechnical data for use in design of the feeder 
replacements. 

2 FIELD AND LABORATORY INVESTIGATIONS 

Fieldwork was conducted over the period 14 May 2018 and 17 May 2018, and consisted 
of: 

 Drilling of 16 bores to depths ranging 0.8m to 1.5m. Bores were drilled by trailer 
mounted drill rig and hand auger. BH301-304 were drilled on natural ground within 
the Georges River National Park and were drilled by trailer mounted drill rig and hand 
auger.  BH305-316 were on roads and were initially drilled with diamond core drilling 
by a trailer mounted drill rig through asphaltic concrete (AC). Photographs of the 
pavement core were taken. Bores were then continued with continuous flight augers 
(large auger with 110mm diameter and small auger with 85mm diameter) and NMLC 
rock coring. Point load strength testing was undertaken on representative core 
samples together with photography of the core. In situ sampling and testing involving 
bulk sampling from the auger and recovery of undisturbed 75mm diameter tube 
samples. 

All fieldwork was carried out by and in the presence of RCA Australia (RCA) personnel. 
Approximate test locations are shown on the attached site plans (Drawings 1, 2 and 3).  

Borehole locations have been set out from existing site features by tape and with hand 
held GPS and should only be considered as approximate. Bore depths have been 
recorded relative to the existing ground surface at the time of investigation. Hand held 
GPS coordinates of test locations are included on bore logs and listed on the Pavement 
Detail Table in Appendix D. 

All bores in natural ground were backfilled with soil and pavement bores were backfilled 
with stabilised sand and topped with quickset concrete or cold mix AC. 

Engineering logs of bores are presented in Appendix B, together with photographs of 
pavement core, rock core and borehole site, and explanation sheets. Groundwater 
conditions/levels have been noted on the bore logs at the time of fieldwork. Fluctuations in 
groundwater conditions may be expected due to variations in rainfall and site conditions. 

Laboratory testing of samples recovered during fieldwork consisted of: 

 Sixteen (16) thermal resistivity tests 

 Sixteen (16) acid sulfate screen tests 

 One (1) SPOCAS/CRS test 

 Nine (9) waste classification samples for total recoverable hydrocarbons (TRH), 
benzene, toluene, ethylbenzene, xylene (BTEX), polycylic aromatic hydrocarbons 
(PAH), metals (arsenic, cadmium, chromium, copper, nickel, lead, zinc, mercury), 
asbestos, pesticides and polychlorinated biphenyls.  A duplicate sample was also 
collected. 

All laboratory test result sheets are attached in Appendix C and Appendix E. 
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Results of thermal resistivity tests are summarised in Table 1. Acid sulfate test results are 
summarised and discussed in Section 4.4. 

Table 1 Summary of Thermal Resistivity Results (Fully Dried State) 

Borehole Depth (m) Description 

Field 
Moisture 
Content 

(%) 

Dry Density, 
tested 
(t/m3) 

Resistivity, 
0% moisture 

content 
(mK/W) 

BH301 0.7‐1.5 Sandy CLAY 17.5 1.602 1.800 

BH302 0.9‐1.45 
EW 

SANDSTONE 
9.7 1.691 1.450 

BH303 0.4‐0.8 Silty SAND 5.8 1.786 1.050 

BH304 1.07‐1.41 
SANDSTONE 

CORE 
‐ 2.49 0.304 

BH305 0.52‐0.81 
Silty Gravelly 

CLAY 
12.4 1.761 2.080 

BH306 0.8‐1.5 
EW 

SANDSTONE 
13.0 1.644 1.750 

BH307 0.8‐1.5 Silty CLAY 17.8 1.630 1.670 

BH308 0.45‐1.0 Silty CLAY 18.6 1.582 1.970 

BH309 0.8‐1.5 Silty CLAY 22.6 1.477 1.960 

BH310 0.8‐1.5 Silty CLAY 16.7 1.605 1.820 

BH311b 0.35‐0.7 

FILL, Silty 
Gravelly 
SAND / 
Clayey 
Gravelly 
SAND 

11.3 1.826 1.820 

BH312 0.8‐1.5 Silty CLAY 19.2 1.684 1.640 

BH313 0.13‐1.5 SILTSTONE 9.2 1.673 1.820 

BH314 0.8‐1.5 
Silty CLAY and 

EW 
SILTSTONE 

10.8 1.676 1.710 

BH315 0.8‐1.5 
Silty CLAY and 

EW 
SILTSTONE 

15.2 1.626 1.930 

BH316 0.8‐1.2 Silty CLAY 22.0 1.674 1.620 
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3 SITE DESCRIPTION 

3.1 REGIONAL GEOLOGY 

Drawing 2 presents an overlay of geology that the proposed alignment traverses. The 
geology was obtained from the NSW Geological Survey 1:100000 Sydney Geology Map. 
With reference to Drawing 2 the proposed alignment is situated over: 

 Hawkesbury Sandstone which is listed to comprise medium to course grained 
sandstone with very minor shale and laminate lenses (BH301-302 & BH305). 

 Ashfield Shale which is listed to comprise black to dark grey shale and laminate 
(BH303-304 & BH306-316) 

3.2 SOIL LANDSCAPE 

Drawing 3 presents an overlay of soil landscapes that the proposed alignment traverses. 
Soil landscapes identified that the alignment traverses include: 

 Lucas Heights Landscape – Residual (BH301-302) 

 Blacktown Landscape – Residual (BH303-310 & BH312-316) 

 Hawkesbury Landscape – Colluvial (BH311) 

3.3 SURFACE CONDITIONS 

The alignment initially passes through the Georges River National Park (BH301-304) and 
then along suburban streets for the remaining length (BH305-316). Borehole location 
photographs of each bore location are provided in Appendix B with each bore log. All 
bores in roadways were initially bored with diamond core to penetrate the wearing surface 
to obtain access to the pavement formation and the subgrade below. 

Numerous underground services are present within the road corridor and existing high 
voltage feeders are present in the easement within Georges River National Park. 

Topographically the alignment traverses relatively level ground with levels dropping from 
about 50m AHD near BH301 to about 20m AHD near BH316. 

3.4 SUBSURFACE CONDITIONS 

The subsurface profile encountered in the boreholes is detailed on the attached bore logs 
and is summarised in the Pavement Details summary table that is presented in Appendix 
D. 

A pavement formation was encountered at BH305-316. A pavement wearing course 
comprising asphaltic concrete was encountered at thicknesses of between 60mm at 
BH305 and 160mm at BH311b. The pavement base course comprised gravel mixtures 
and sandstone cobble to depths of up to about 0.7m. 

Pavement subgrade comprised fill and natural sandy and silty clay with rock encountered 
in some boreholes. Fill was typically sandy with varying amounts of gravel present. 

Rock was encountered in the following bores: BH302 (depth 0.9m), BH303 (0.4m), BH304 
(0.6m), BH305 (0.8m), BH306 (0.8m), BH308 (1.1m), BH313 (0.13m), BH314 (0.9m) and 
BH315 (1.0m). The depth to rock noted on the borelogs refers to the presence of rock 
structure and properties and is not necessarily related to rock strength or excavatability. 
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Based on the boreholes and the geology (Drawing 2) shallow rock can be expected in the 
vicinity of BH302-306, BH308 and BH313-315. Exposed sandstone was observed on the 
footpath in the vicinity of BH313 (see Photograph 1). 

Medium strength or better rock was encountered in boreholes at the following locations 
and depths: 

 BH303 – below 1.0m 

 BH304 – below 0.98m 

 BH313 – below 0.85m 

At the time of fieldwork no groundwater was encountered in any of the boreholes 

It is noted that BH311 was unable to be drilled to the target depth of 1.5m due to multiple 
refusals on concrete or what appeared to be a hollow vessel. Three bores (BH311, 311a 
and 311b) were attempted at this location with all three refusing and the bore was 
abandoned at depths between 0.5 and 0.8m. 

No potential asbestos containing materials were observed in the boreholes. 

No obvious olfactory or visual evidence of contamination was encountered in the 
boreholes. 
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Photograph 1  Exposed Sandstone on the Eastern Avenue footpath in the vicinity 
of BH313. 

4 DISCUSSION AND COMMENTS 

4.1 EXCAVATION 

It is understood that the depth of excavation for the proposed feeder mains is typically less 
than 1.5m and typically bores were drilled to 1.5m depth.  

The subsurface conditions, including wearing course type and thickness and the depth to 
rock, are identified on the bore logs in Appendix B and summarized on the Pavement 
Details Table in Appendix D. 

The pavement wearing course was asphaltic concrete at all bore locations and thickness 
varied between 60mm at BH305 and 160mm at BH311b. Excavation of the pavement 
wearing course will require sawing and removal to expose the pavement base course and 
soil profile beneath. 

It is expected that soil material (pavement basecourse, fill and residual soils) could be 
excavated to the depth of weathered sandstone and siltstone by conventional 
earthmoving equipment such as backhoes and excavators. 

It is expected that most very low to low strength sandstone at the site could be excavated 
by conventional earthmoving equipment such as backhoes and excavators. 

The excavatability of medium strength or better rock will be dependent upon: 
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 The strength of the rock mass and the number and spacing of defects (joints).  Rock 
strength may be variable. 

 The types of plant used, experience of the operator and the degree of confinement 
within the excavation. 

 The degree to which the rock can be removed by excavator bucket will be related to 
the size of the machine, the nature of the bucket (ie. rock teeth) and the confinement 
of the excavation. 

Where excavation of medium to high strength rock is required it would be prudent to allow 
for the use of a high capacity hydraulic ripper, hydraulic rock hammer or specialized rock 
excavation techniques such as rock sawing or profiling. 

It is noted that the alignment traverses residential areas and consideration will need to be 
given to noise and vibration when selecting excavation methods, especially in areas 
where medium to high strength rock is likely to be encountered. 

Particular care should be taken in the choice of excavation equipment and methods where 
excavation is to be undertaken in the vicinity of the existing development – including 
residences and services. Monitoring of noise and vibration should be undertaken along 
with observation and monitoring of the existing adjacent development for any signs of 
distress. 

It is recommended that advice from experienced excavation contractors be obtained when 
selecting excavation methodology. 

Where excavations are proposed within the zone of influence (within a 1V:1H projection 
from the base of the excavation) of existing services or structures suitable support will be 
required to be provided for those existing services or structures. 

4.2 STABILITY OF EXCAVATIONS 

Vertical sided excavations are not expected to stay open in the short term in non-cohesive 
(sand) strata. Excavations in non-cohesive (sand) strata could be expected to require 
excavation support in the form of propping or shoring of the excavation or battering of the 
excavation sides.  Allowance for full support of excavations should be made where non-
cohesive (sand) strata are encountered. 

Vertical sided excavations are expected to stay open in the short term in residual clays 
and weathered rock material. 

Where personnel are to enter excavations, the soil profile should be fully supported or 
battered back to 1H:1V in clay and 1.5H:1V in sand. 

4.3 GROUNDWATER CONTROL 

No groundwater or seepage was encountered in the boreholes. 

As previously noted, groundwater conditions and levels are likely to fluctuate with 
variations in climatic conditions.  Consequently, the requirement for groundwater control 
along the alignment could be expected to be dependent on climatic conditions prior to and 
during construction. 

Based on the groundwater conditions encountered in the bores at the time of fieldwork it is 
generally expected that groundwater control is unlikely to be required along the alignment 
when construction is undertaken during dry weather. 
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4.4 ACID SULFATE SOIL ASSESSMENT 

4.4.1 ACID SULFATE SOIL RISK MAP 

The Botany Bay Acid Sulfate Soil Risk Map published by the Department of Land and 
Water Conservation indicates that there is no known occurrence of acid sulfate soil 
materials in the area of the proposed feeder alignment. 

4.4.2 ASSESSMENT CRITERIA 

Reference to the ASSMAC Acid Sulfate Soil Manual 1998 (Ref [6]) indicates the soil 
action criteria for soils according to their texture and the combined existing and potential 
acidity of the material.  The action criteria also take into account the volume of soil to be 
disturbed, as shown on Table 2. 

Table 2 Texture Based Acid Sulfate Action Criteria (Ref [6]) 

Type of Material Action Criteria if 1 to 1000 
Tonnes of material is 

Disturbed 

Action Criteria > 1000 
Tonnes of material is 

Disturbed 

Soil Texture Approx. 
Clay 

Content 
(%) 

Equivalent 
Sulfur (%S) 

Equivalent 
Acidity (mol 
H+/tonne) 

Equivalent 
Sulfur (%S) 

Equivalent 
Acidity (mol 
H+/tonne) 

Coarse 
(silty sand to sands) 

≤5 0.03 18 0.03 18 

Medium 
(sandy loam-light clay) 

5-40 0.06 36 0.03 18 

Fine 
(Medium to heavy 

clays and silty clays) 

≥40 0.1 62 0.03 18 

Based on the subsurface conditions encountered in the boreholes the action criteria for 
soils of either coarse or fine texture would be considered appropriate depending on the 
soil type.  The assessed soil textures for each of the samples tested are shown on    
Table 3 and Table 4 in Section 4.4.3. 

4.4.3 LABORATORY TEST RESULTS 

Acid sulfate screening tests were undertaken on sixteen (16) soil and weathered rock 
samples recovered from the boreholes drilled along the feeder alignment the results of the 
acid sulfate screening tests are detailed on the laboratory test reports attached in 
Appendix C and are summarised on Table 3. 
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Table 3 Acid Sulfate Screening Test Results 

Borehole 
Depth 

(m) 
Soil Type 

Assessed 
Soil 

Texture 
pHF pHFOX 

pHF – 
pHFOX 

Reaction 
Rate 

BH301  0.7‐0.9  Sandy CLAY  Fine 5.33  4.26  1.1  1 

BH302  0.2‐0.4 
 Silty Gravelly 

SAND 
Coarse 6.84  5.40  1.4  3 

BH303  0‐0.1 
Gravelly 
SAND 

Coarse 7.16  6.05  1.1  4 

BH304  0.4‐0.5 
Gravelly 
SAND 

Coarse 6.05  4.58  1.5  1 

BH305  0.42‐0.5 
Gravelly 

Sandy CLAY 
Fine 8.08  6.97  1.1  1 

BH306  1.2‐1.3  SANDSTONE  Coarse 5.68  4.49  1.2  2 

BH307  1.2‐1.3  Silty CLAY  Fine 5.05  3.92  1.1  1 

BH308  1.2‐1.3  SILTSTONE  Fine 5.04  4.20  0.8  2 

BH309  0.7‐0.9  Silty CLAY  Fine 6.14  5.00  1.1  1 

BH310  0.4‐0.5  Silty CLAY  Fine 7.52  7.05  0.5  4 

BH311  0.35‐0.45 
 Clayey Silty 

SAND 
Fine 5.06  3.81  1.3  4 

BH312  0.5‐0.55   Silty CLAY  Fine 8.17  7.14  1.0  4 

BH313  0.13‐0.85  SILTSTONE  Fine 4.74  3.96  0.8  1 

BH314  0.4‐0.5  Silty CLAY  Fine 7.10  6.07  1.0  4 

BH315  0.4‐0.5  CLAY  Fine 5.00  3.86  1.1  4 

BH316  1.2‐1.3  Silty CLAY  Fine 4.17  3.11  1.1  3 

Note:  Results shown in shaded cells exceed the ASSMAC (Ref [6]) action criteria. 
 Reaction Rate: 1 = Slight, 2 = Moderate, 3 = High, 4 = Very Vigorous 

The field pH (pHF) of all samples tested was greater than 4 and, as such, the soils and 
weathered rock tested would not be classified as actual acid sulfate soils. 

However, positive acid sulfate screening test results indicated the possible presence of 
potential acid sulfate soils and weathered rocks.  The ASSMAC guidelines (Ref [6]) 
indicate that potential acid sulfate soil conditions are present where the pH of soil in 
peroxide (pHFOX) is less than 3.5 and/or the pH change during the test (pHF – pHFOX) is 
greater than 1.  Based on the ASSMAC guidelines (Ref [6]) and the results of the 
screening tests, there appeared to be a potential for acid forming conditions upon 
oxidation for some of the samples tested, with thirteen (13) of the samples on which 
screening testing was undertaken exhibiting a pH change (pHF – pHFOX) of more than 1 
and one (1) sample exhibited a pH in peroxide (pHFOX) of less than 3.5. 
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The residual silty clay sample from BH316 was selected for further analysis by the 
Suspension Peroxide Oxidation Combined Acidity and Sulfate (SPOCAS) and Chromium 
Reducible Sulfur (CRS) methods based on the results of the screening testing and the 
results of this analysis is detailed on the laboratory test report attached in Appendix C 
and summarised on Table 4. 

Table 4 Summary of CRS and SPOCAS Test Results 

Borehole 
Depth 

(m) 
Soil 

Assessed 
Soil 

Texture 

Chromium 
Reducible 

Sulfur 
(SCR) 

Titratable 
Actual 
Acidity 
(TAA) 

Titratable 
Sulfidic 
Acidity 
(TSA) 

Peroxide 
Oxidisable 

Sulfur 
(Spos) 

Net 
Acidity 

%S 
mole H+/ 

tonne 
mole 

H+/tonne 
%S 

mole 
H+/ 

tonne 

BH316 1.2-1.3 
Silty 

CLAY 
Fine <0.005 42 157 <0.02 49 

Note:  Results shown in shaded cells exceed the ASSMAC (Ref [6]) action criteria for > 1000 tonnes disturbed 

 

The further analysis by the SPOCAS and CRS indicated: 

 The sample of residual silty clay tested had concentrations of acidity and/or sulfur that 
exceed the ASSMAC (Ref [6]) action criteria determined by the Net Acidity value.  

 The sample of residual silty clay tested had existing pH of 3.5 which would classify 
the soil as actual acid sulfate soil. 

It is however noted that: 

 The alignment lies within an area of no known acid sulfate soils and does not satisfy 
any of the normal criteria for ASS (ie. recent or marine sediments and soil horizons 
less than 10m AHD). 

 The further analysis by the SPOCAS and CRS did not indicate the presence of 
oxidisable sulfur (no chromium reducible sulfer (SCR) or peroxide oxidisable sulfur 
(Spos)). 

On this basis it is assumed that the acidity is likely from a source other than oxidisable 
inorganic sulfur. 

Based on the presence of acidic residual soils and the exceedance of the action criteria 
determined by the Net Acidity value it is recommended that it would be prudent to allow 
for the preparation of an Acid Sulfate Management Plan (ASSMP) for all excavation works 
in the residual soils. 

4.5 INDICATIVE WASTE CLASSIFICATION 

It is noted that RCA have not undertaken assessment of the road construction materials 
(pavement and basecourse) during these works. 
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Samples were collected from the natural materials, noting that some strata was 
considered to have been placed at the site, from the surface (in areas where there was no 
road surface) to 1.2m below the surface.  Materials comprised a various sand, silt and 
clay strata as well as two (2) samples of siltstone.  Bedrock comprising siltstone, 
sandstone and shale was encountered at depths ranging from 0.85 to greater than 1.5m 
below the surface.     

Hydrocarbons (BTEX, TRH, PAH) and metals concentrations were either not detected or 
reported concentrations below the guidelines for general solid waste with the exception of 
chromium and nickel in BH312C.  Asbestos was not detected in any sample, nor were 
pesticides or polychlorinated biphenyls (PCB).   

RCA undertook further analysis of BH312C in accordance with the provisions of the 
Waste Classification Guidelines (Ref [4]) and the concentrations were below the Tier 2 
criteria for general solid waste. 

A duplicate sample of BH309B was submitted for analysis and relative percentage 
difference calculations of the results indicate some uncertainty with nickel results only.  
This sample was from the natural material directly underlying the basecourse at the 
location and the higher concentration may be due to inclusion of some of the above layer 
or may be entirely representative of the sampled layer at this location.  It is noted that the 
primary sample (BH309B) exhibited higher concentrations than the duplicate and as such 
the uncertainty is considered conservative. 

A comparison of the results to the guidelines (Ref [4]) is included as Appendix E and 
laboratory report sheets are included in Appendix E. 

RCA recommends that material be stockpiled/managed according to material type with 
pavement (asphaltic concrete) and underlying basecourse separated from natural 
material.  

No indications of coal tar were observed within the pavement and the detected PAH 
concentrations in the analysed samples indicate that there wasn’t any encountered.  RCA 
recommends that pavement material be inspected during the removal works and in the 
event that visual or olfactory indications of coal tar be identified, that pavement and 
underlying basecourse material either be: 

 Disposed of as general solid waste as per the pre-classification of the guidelines (Ref 
[4]). 

 Stockpiled and tested for the presence of coal tar and PAH concentrations prior to 
determining the fate of the material.   

If coal tar or high PAH concentrations are identified within the road material, underlying 
natural material should also be tested for PAH concentrations prior to determination of the 
fate of the material.     

Natural material assessed by RCA is anticipated to be classified as general solid waste 
based on the testing undertaken.  As such, it is anticipated that the majority of material 
excavated for the purpose of the construction can, depending on the final volume and in 
consultation with the receiving waste facility, be disposed of as general solid waste.  
Alternatively, natural material may potentially, based on the samples assessed as part of 
this project, be classified as excavated natural material in accordance with the relevant 
Resource Recovery Order (Ref [5]). 
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Whilst no site history assessment has been undertaken as part of this project, RCA 
considers that the siltstone/sandstone/shale bedrock would be classified as virgin 
excavated natural material (VENM, Ref [4]) in the absence of any visual or olfactory 
indications of contamination.  RCA recommends particular attention is paid to excavated 
sandstone in the vicinity of any potential underground sources of contamination (such as 
service stations) and in the event of olfactory or visual indications of contaminant impact 
the bedrock should be stockpiled separately for further assessment. 

5 LIMITATIONS 

This report has been prepared for Ausgrid in accordance with the agreement with RCA. 
The services performed by RCA have been conducted in a manner consistent with that 
generally exercised by members of its profession and consulting practice. 

This report has been prepared for the sole use of Ausgrid for the specific purpose and the 
specific development described in the report. The report may not contain sufficient 
information for purposes or developments other than that described in the report or for 
parties other than Ausgrid. This report shall only be presented in full and may not be used 
to support objectives other than those stated in the report without permission. 

The information in this report is considered accurate at the date of issue with regard to the 
current conditions of the site. The conclusions drawn in the report are based on 
interpolation between boreholes or test pits. Conditions can vary between test locations 
that cannot be explicitly defined or inferred by investigation. 

Yours faithfully 
RCA AUSTRALIA 

 
Mark Allman 
Principal Geotechnical Engineer  
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Borehole Information Field Material Description

(SOIL NAME; plasticity/grain size, colour,
particle shape, secondary components,

minor constituents) (ROCK NAME; grain size,
colour, minor constituents)

DESCRIPTION

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

LO
G

0.5

1.0

1.5

2.0

0.60

0.98

1.48



 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 
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 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH304 (Looking west) 
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PAVEMENT MATERIAL

RESIDUAL

 U75 refusal after 10mm

GM

CI

ASPHALT, 30mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 30mm thick, nominal 14mm minus aggregate
(AC14)

Silty Sandy GRAVEL, fine to medium, angular, dark grey, fine
to coarse grained sand

Gravelly Sandy CLAY, medium plasticity, grey and brown,
fine to coarse grained sand, fine to medium sub rounded
gravel

Clayey SAND/Sandy CLAY (Extremely Weathered
Sandstone Material), dark red-brown with some orange and
pale grey zones

CONTINUED AS CORED BOREHOLE
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  2

GEOTECHNICAL BOREHOLE LOG
BH305

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 315909.00 m E 6239097.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information

DESCRIPTION

Field Material Information

C
LA

S
S

IF
IC

A
T

IO
N

S
Y

M
B

O
L

(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)
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SANDSTONE, medium grained, grey, dark red and orange,
some decomposed/sandy zones

CORE LOSS 0.10m (1.30-1.40)

Silty CLAY, some remnants rock structure, medium to high
plasticity, pale grey and red-brown

START CORING AT 0.90m

CORED BOREHOLE BH305 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held
GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 2  OF  2

CORED BOREHOLE LOG
BH305

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 315909.00 m E 6239097.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information Field Material Description

(SOIL NAME; plasticity/grain size, colour,
particle shape, secondary components,

minor constituents) (ROCK NAME; grain size,
colour, minor constituents)
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 
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 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH305 
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Detail – Pavement Core BH305 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH305 (Looking north) 
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PAVEMENT MATERIAL

RESIDUAL

BEDROCK

 U75 refusal at 0.95m
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CI

ASPHALT, 35mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 25mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 20mm thick, nominal 10mm minus aggregate
(AC10)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular to
angular, dark grey,m, fine to coarse grained sand

Sandy CLAY, medium plasticity, orange brown

Becoming Extremely Weathered SANDSTONE, medium
grained, grey and orange brown (extremely weathered
material properties of hard Sandy CLAY/Clayey SAND)

BOREHOLE BH306 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH306

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 315938.00 m E 6239298.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information
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Field Material Information
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH BH306 
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Detail – Pavement Core BH306 
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 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH306 (Looking north) 
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 U75 refusal at 1.0m
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ASPHALT, 30mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 50mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 70mm thick, nominal 14mm minus aggregate
(AC14)

FILL, Silty Sandy GRAVEL/Silty Gravelly SAND, fine to
coarse grained, fine to medium gravel, comprising sandstone
rock

Silty CLAY, medium plasticity, grey and orange brown, fine to
medium grained sand

Becoming with relict siltstone rock structure at depth

BOREHOLE BH307 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH307

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 315977.00 m E 6239505.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018

R
C

A
_L

IB
_0

8.
1_

R
C

A
_S

T
A

N
D

A
R

D
.G

LB
  

Lo
g 

 R
C

A
 N

O
N

 C
O

R
E

D
 L

O
G

  
13

52
9-

30
0_

LO
G

S
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  
03

/0
7/

20
18

 1
7:

18
 P

ro
du

ce
d 

by
 g

IN
T

 P
ro

fe
ss

io
na

l, 
D

ev
el

op
ed

 b
y 

D
at

ge
l

STRUCTURE AND
  ADDITIONAL OBSERVATIONS

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

LO
G

Borehole Information
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)
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 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH307 (Looking north) 
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 Started 3.5" auger
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ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 30mm thick, nominal 10mm minus aggregate
(AC10)

FILL, Sandy Silty GRAVEL, fine to medium, sub rounded to
sub angular, dark brown with clay

FILL, Sandy CLAY, medium plasticity, brown

Silty CLAY, medium plasticity, orange-brown and grey, some
fine grained sand

SILTSTONE, grey and brown, fine to medium grained,

BOREHOLE BH308 TERMINATED AT 1.40 m
TC Bit refusal on siltstone bedrock
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH308

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 316001.00 m E 6239705.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information

DESCRIPTION

Field Material Information
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

  

PAVEMENT CORE PHOTOGRAPH Pavement Core 308 
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 Location: South Sydney to Revesby RCA ref: 13529 

  

 

Detail – Pavement Core BH308 
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 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH308 (Looking north) 
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ASPHALT, 30mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 70mm thick, nominal 14mm minus aggregate
(AC14)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular to
angular, dark grey

Silty CLAY, medium to high plasticity, red and grey

BOREHOLE BH309 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH309

DATE COMMENCED: 15/05/2018

DATE COMPLETED: 15/05/2018

SURFACE RL:

COORDS: 316029.00 m E 6239885.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information

DESCRIPTION

Field Material Information
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)
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 Client: Ausgrid RCA Australia 
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 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH309 



 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

Detail – Pavement Core BH309 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH309 (Looking north) 
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FILL
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CH
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CL-
CI

ASPHALT, 30mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 50mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT or ASPHALT Stabilised Sandy GRAVEL, fine to
medium, sub angular to angular, grey

FILL, Silty Sandy GRAVEL, fine to medium, dark grey

FILL, Silty CLAY, medium to high plasticity, orange brown
and dark grey-brown, with some sand and fine gravel

Silty CLAY, medium plasticity, red-brown and pale grey

Silty CLAY, low to medium plasticity, dark red with pale grey
mottles, fine grained sand, with some relict rock structure

BOREHOLE BH310 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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LOGGED: TH CHECKED: MA DATE:  04/09/2018

R
C

A
_L

IB
_0

8.
1_

R
C

A
_S

T
A

N
D

A
R

D
.G

LB
  

Lo
g 

 R
C

A
 N

O
N

 C
O

R
E

D
 L

O
G

  
13

52
9-

30
0_

LO
G

S
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  
03

/0
7/

20
18

 1
7:

18
 P

ro
du

ce
d 

by
 g

IN
T

 P
ro

fe
ss

io
na

l, 
D

ev
el

op
ed

 b
y 

D
at

ge
l

STRUCTURE AND
  ADDITIONAL OBSERVATIONS

D
E

P
T

H
 (

m
)

G
R

A
P

H
IC

LO
G

Borehole Information

DESCRIPTION

Field Material Information

C
LA

S
S

IF
IC

A
T

IO
N

S
Y

M
B

O
L

(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)

(ROCK NAME; grain size, colour, minor constituents)

0.5

1.0

1.5

2.0

0.03

0.08

0.14

0.40

0.80

1.20



 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

  

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH310 
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Detail – Pavement Core BH310 

 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH310 (Looking north) 
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PAVEMENT MATERIAL
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SM

ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 80mm thick, nominal 20mm minus aggregate
(AC20)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular,
brown, comprising sandstone fragments

FILL, Clayey Silty SAND, very dark grey, with some fine to
medium gravel, with lumps of Sandy clay

BOREHOLE BH311 TERMINATED AT 0.80 m
NOTE: Coordinates have been taken from a hand held GPS

Refusal at 0.8, on concrete pipe?
BH311 redrilled nearby.
Refusal at 0.5m on concrete?
Hole abandoned
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LOGGED: TH CHECKED: MA DATE:  04/09/2018
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PAVEMENT CORE PHOTOGRAPH Pavement Core BH311 
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Detail – Pavement Core BH311 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH311 (Looking north) 
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ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular,
brown, comprising sandstone fragments

FILL, Clayey Silty SAND, very dark grey, with fine to medium
gravel

BOREHOLE BH311a TERMINATED AT 0.50 m
TC Bit refusal on concrete?
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH311a

DATE COMMENCED: 16/05/2018

DATE COMPLETED: 16/05/2018

SURFACE RL:

COORDS: 316078.00 m E 6240249.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Borehole Information
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Field Material Information
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)
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ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 80mm thick, nominal 20mm minus aggregate
(AC20)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular,
brown, comprising sandstone fragments

FILL, Silty Gravelly SAND, fine to coarse grained, brown, fine
gravel

FILL, Clayey Gravelly SAND, fine to coarse grained, dark
brown/grey

BOREHOLE BH311b TERMINATED AT 0.70 m
TC Bit refusal on hollow sounding concrete (service?)
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH311b

DATE COMMENCED: 17/05/2018

DATE COMPLETED: 17/05/2018

SURFACE RL:

COORDS: 316079.00 m E 6240251.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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(SOIL NAME; plasticity/grain size, colour, particle
shape, secondary components, minor constituents)
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PAVEMENT WEARING COURSE

PAVEMENT MATERIAL

FILLS
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GM

CI-
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ASPHALT, 35mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 20mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 35mm thick, nominal 10mm minus aggregate
(AC10)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular to
angular, grey, fine to coarse grained sand

FILL, Silty Sandy GRAVEL, fine, sub angular, medium to
coarse grained sand, grey, trace of clay

FILL, Silty CLAY, medium to high plasticity, brown

Becoming grey with brown mottles, with some fine sand and
a trace fine to medium gravel and rock fragments at ~0.6m

BOREHOLE BH312 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH312

DATE COMMENCED: 17/05/2018

DATE COMPLETED: 17/05/2018

SURFACE RL:

COORDS: 316214.00 m E 6240436.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH312 
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Detail – Pavement Core BH312 
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BH312 (Looking north) 
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PAVEMENT WEARING COURSE

PAVEMENT MATERIAL

BEDROCK

GM

ASPHALT, 25mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 55mm thick, nominal 10mm minus aggregate
(AC10)

FILL, Bound Silty Sandy GRAVEL, fine to medium, sub
angular up to 40mm diameter

SILTSTONE, orange-brown, fractured

Thin bands competent siltstone (less than 30mm) - auger
grinding
~200mm bands fractured and brittle siltstone (EL strength?)

Becoming more competent at 0.8m

CONTINUED AS CORED BOREHOLE
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  2

GEOTECHNICAL BOREHOLE LOG
BH313

DATE COMMENCED: 16/05/2018

DATE COMPLETED: 16/05/2018

SURFACE RL:

COORDS: 316253.00 m E 6240630.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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Thinly laminated
(non coreable, fractures on drilling)
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START CORING AT 0.85m

CORED BOREHOLE BH313 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held
GPS
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PAVEMENT CORE PHOTOGRAPH Pavement Core BH313 
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Detail – Pavement Core BH313 
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BH313 (Looking north) 
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PAVEMENT MATERIAL

RESIDUAL

BEDROCK

S
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CI-
CH

ASPHALT, 40mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 90mm thick, nominal 10mm minus aggregate
(AC10)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular to
angular, dark grey, fine to coarse grained sand

Silty CLAY, medium to high plasticity, dark grey brown

Extremely Weathered SILTSTONE (extremely weathered
material), recovered as Clayey Gravelly SILT
Lenses of very low strength siltstone (rig grinding then
dropping)

BOREHOLE BH314 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH314

DATE COMMENCED: 16/05/2018

DATE COMPLETED: 16/05/2018

SURFACE RL:

COORDS: 316306.00 m E 6240818.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH314 



 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

    

 

Detail – Pavement Core BH314 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH314 (Looking north) 
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PAVEMENT WEARING COURSE

PAVEMENT MATERIAL
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 Rock structure no fall in base of
U75
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GM

CI-
CH

ASPHALT, 35mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 80mm thick, nominal 14mm minus aggregate
(AC14)

FILL, Silty Sandy GRAVEL, fine to medium, sub angular to
angular, dark grey, fine to coarse grained sand

CLAY, medium to high plasticity, dark red

Becoming with grey mottles at ~0.6m

Extremely Weathered SILTSTONE (EW material) weathered
to Silty CLAY, low to medium plasticity, pale brown, trace
medium to coarse, sub angular gravel

Becoming extremely to highly weathered siltstone at ~1.3m

BOREHOLE BH315 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH315

DATE COMMENCED: 16/05/2018

DATE COMPLETED: 16/05/2018

SURFACE RL:

COORDS: 316316.00 m E 6241030.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH315 



 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

Detail – Pavement Core BH315 

 



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH315 (Looking north) 
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PAVEMENT WEARING COURSE
PAVEMENT MATERIAL
 Stabilised

FILL / RESIDUAL

RESIDUAL

N
ot

 E
nc

ou
nt

e
re

d

GP

CI-
CH

CH

CH

ASPHALT, 30mm thick, nominal 7mm minus aggregate (AC7)

ASPHALT, 70mm thick, nominal 20mm minus aggregate
(AC20)

FILL, Sandy GRAVEL, medium to coarse, sub rounded to
sub angular, orange brown, comprises sandstone rock
fragments (stabilised)

FILL, Sandy CLAY, medium to high plasticity, dark brown,
fine to coarse grained sand

Silty CLAY, high plasticity, red-brown

Silty CLAY, high plasticity, pale grey with orange mottles

BOREHOLE BH316 TERMINATED AT 1.50 m
NOTE: Coordinates have been taken from a hand held GPS
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PROJECT No: 13529

CLIENT: Ausgrid

PROJECT: 132KV Feeder Projects

LOCATION: South Sydney to Revesby

SHEET 1  OF  1

GEOTECHNICAL BOREHOLE LOG
BH316

DATE COMMENCED: 17/05/2018

DATE COMPLETED: 17/05/2018

SURFACE RL:

COORDS: 316283.00 m E 6241176.00 m N MGA94 56

DRILL MODEL: Trailer Mounted Drill Rig

LOGGED: TH CHECKED: MA DATE:  04/09/2018
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 Client: Ausgrid RCA Australia 

 Project: 132KV Feeder Projects  

 Location: South Sydney to Revesby RCA ref: 13529 

 

 

PAVEMENT CORE PHOTOGRAPH Pavement Core BH316 
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Detail – Pavement Core BH316 

  



  

 Client: Ausgrid RCA Australia 

 Project:  South Sydney to Revesby 132KV Feeder Project  

 Location: South Sydney to Revesby RCA ref: 13529-202/0 

 
BH316 (Looking north) 
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Explanatory Notes – Soil Description 
In engineering terms, soil includes every type of uncemented or partially cemented material found in the ground.  In practice, if the material can be 
remoulded by hand in its field condition or in water it is described as a soil.  The dominant soil constituent is given in capital letters, with secondary 
textures in lower case.  The dominant feature is assessed from AS 1726:2017 – Geotechnical Site Investigations and a soil symbol is used to define a 
soil layer.
METHOD 

Method Description 
AD/T 
AD/V 
AS 
AT 
BH  
CT  
DB 
DT 
E 
EH 
HA 
HQ 
N  
NMLC 
NQ 
Percussion 
PT 
RR 
V 
WS 
X 

Auger Drilling with tungsten carbide bit 
Auger Drilling with V Bit 
Auger Screwing 
Air Track 
Backhoe 
Cable Tool Rig 
Washbore Drag Bit 
Diatube 
Excavator 
Excavator with Hammer 
Hand Auger 
Diamond Core-63mm diameter 
Natural Exposure 
Diamond Core-52mm diameter 
Diamond Core-47mm diameter 
Percussion Drilling 
Push Tube 
Rock Roller 
Vacuum Excavation 
Washbore 
Existing Excavation 

WATER 

 Water level at date shown 

 Seepage 

NOT ENCOUNTERED: The borehole/test pit was dry soon after 
excavation.  Inflow may have been observed had the borehole/test pit 
been left open for a longer period.   

NOT OBSERVED: The observation of groundwater, whether present or 
not, was not possible due to drilling water, surface seepage or cave in of 
the borehole/test pit. 

SAMPLING 

Sample Description 
B 
D 
SPT 
U50 
U75 
ES  
EW 
G  

Bulk Disturbed Sample 
Disturbed Sample 
Standard Penetration Test 
Undisturbed Sample - 50mm diameter 
Undisturbed Sample - 75mm diameter  
Soil Sample, Environmental  
Water Sample, Environmental  
Gas Sample  

SOIL CLASSIFICATION 

The appropriate symbols are selected based on the result of visual 
examination, field tests and available laboratory test results, such as 
particle size analysis, liquid limit and plasticity index. 

Group Symbol Description 
GW 
GP 
GM 
GC 
SW 
SP 
SM 
SC 
ML 
CL 
OL 
CI 
MH 
CH 
OH 
Pt 

Well graded gravel 
Poorly graded gravel 
Silty gravel 
Clayey gravel 
Well graded sand 
Poorly graded sand 
Silty sand 
Clayey sand 
Silt of low plasticity 
Clay of low plasticity 
Organic soil of low plasticity 
Clay of medium plasticity 
Silt of high plasticity 
Clay of high plasticity 
Organic soil of high plasticity 
Peat, highly organic soil 

 

 
 

MOISTURE CONDITION 

For coarse grained soils, the following terms are used 

Dry - Non-cohesive and free-running 

Moist - Soil feels cool, darkened in colour 
 - Soil tends to stick together  

Wet - Soil feels cool, darkened in colour 
- Soil tends to stick together, free water forms when handling 

For fine grained soils, the following moisture content (w) terms are used: 

w < PL - Moist, dry of plastic limit 

w ≈ PL - Moist, near plastic limit. 

w > PL - Moist, wet of plastic limit. 

w ≈ LL - Wet, near liquid limit. 

w > LL - Wet, wet of liquid limit 

PLASTICITY 
Soil plasticity is a measure of the range of water content over which a 
soil exhibits plastic properties.  The classification of the degree of 
plasticity in terms of the Liquid Limit (LL) is as follows. 
Description of 
Plasticity 

Range of Liquid Limit 
for Silt 

Range of Liquid Limit 
for Clay 

Non-plastic 
Low plasticity 
Medium plasticity 
High plasticity 

Not applicable 
≤50 
Not applicable 
>50 

Not applicable 
≤35 
>35 and ≤50 
>50 

COHESIVE SOILS – CONSISTENCY 
The consistency of a cohesive soil is defined by descriptive terminology 
such as very soft, soft, firm, stiff, very stiff and hard.  These terms are 
assessed by the shear strength of the soil as observed visually, by hand 
penetrometer, dynamic cone penetrometer or vane shear values and by 
resistance to deformation to hand moulding. 
A hand penetrometer may be used in the field or the laboratory to 
provide an approximate assessment of the unconfined compressive 
strength (UCS) of cohesive soils.  Undrained shear strength  
cu = 0.5×UCS.  Undrained shear strength values are recorded in kPa as 
follows: 

Strength Symbol 
Indicative Undrained Shear 
Strength, cu (kPa) 

Very Soft 
Soft 
Firm 
Stiff 
Very Stiff 
Hard 
Friable 

VS 
S 
F 
St 
VSt 
H 
Fr 

≤12 
>12 and ≤25 
>25 and ≤50 
>50 and ≤100 
>100 and ≤200 
>200 
— 

COHESIONLESS SOILS – RELATIVE DENSITY 
Relative density terms such as very loose, loose, medium dense, dense 
and very dense are used to describe silty and sandy material, and these 
are usually based on resistance to drilling penetration, Standard 
Penetration Test (SPT) N values or Perth Sand Penetrometer 
resistance.  
Term Symbol Density Index 
Very Loose 
Loose 
Medium Dense 
Dense 
Very Dense 

VL 
L 
MD 
D 
VD 

0 to 15 
15 to 35 
35 to 65 
65 to 85 
>85 

SOIL PARTICLE SIZE DESCRIPTIVE TERMS 

Fraction Name Subdivision Size (mm) 

Oversize 
Boulders  >200 

Cobbles  63 to 200 

Coarse 
grained soil 

Gravel 
Coarse 
Medium 
Fine 

19 to 63 
6.7 to 19 
2.36 to 6.7 

Sand 
Coarse 
Medium 
Fine 

0.6 to 2.36 
0.21 to 0.6 
0.075 to 0.21 

Fine 
grained soil 

Silt  0.002 to 0.075 

Clay  <0.002 
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Explanatory Notes - Rock Description

METHOD 
Refer to soil description sheet. 

WATER 
Refer to soil description sheet. 

ROCK QUALITY 
The defect spacing is shown where applicable and the Rock Quality 
Designation (RQD) and Total Core Recovery (TCR) for each core run is 
given where: 

TCR = 
Length of core recovered

Length of core run
 × 100% 

 

RQD = 
Sum of axial length of sound core pieces >100mm long

Length of core run
 × 100% 

ROCK MATERIAL WEATHERING 
Rock material weathering is described using the abbreviations and 
definitions used in AS1726:2017– Geotechnical Site Investigations.   

Term Abbreviation Definition 

Residual Soil RS 

Material is weathered to 
such an extent that it has 
soil properties. Mass 
structure and material 
texture and fabric of original 
rock are no longer visible, 
but the soil has not been 
significantly transported. 

Extremely 
weathered 

XW 

Material is weathered to 
such an extent that it has 
soil properties. Mass 
structure and material 
texture and fabric of original 
rock are still visible. 

H
ig

hl
y 

W
ea

th
er

ed
 

D
is

tin
ct

ly
 W

ea
th

er
ed

 HW 

DW 

The whole of the rock 
material is discoloured, 
usually by iron staining or 
bleaching to the extent that 
the colour of the original rock 
is not recognisable. Rock 
strength is significantly 
changed by weathering. 
Some primary minerals have 
weathered to clay minerals. 
Porosity may be increased 
by leaching or may be 
decreased due to deposition 
of weathering products in 
pores. 

M
od

er
at

el
y 

W
ea

th
er

ed
 

MW 

The whole of the rock 
material is discoloured, 
usually by iron staining or 
bleaching to the extent that 
the colour of the original rock 
is not recognisable, but 
shows little or no change of 
strength from fresh rock. 

Slightly 
Weathered 

SW 

Rock is partially discoloured 
with staining or bleaching 
along joints but shows little 
or no change of strength 
from fresh rock. 

Fresh FR 
Rock shows no sign of 
decomposition of individual 
minerals or colour changes. 

Where it is not practicable to distinguish between ‘Highly Weathered’ 
and ‘Moderately Weathered’ rock the term ‘Distinctly Weathered’ may 
be used. ‘Distinctly Weathered’ is defined as follows: ‘Rock strength 
usually changed by weathering. The rock may be highly discoloured, 
usually by iron staining. Porosity may be increased by leaching, or may 
be decreased due to deposition of weathering products in the pores’. 
There is some change in rock strength. 

 
 
 

ROCK MATERIAL STRENGTH 
Rock strength is described using AS1726:2017– Geotechnical Site 
Investigations and ISRM – Commission on Standardisation of 
Laboratory and Field Tests, ‘Suggested method of determining the 
Uniaxial Compressive Strength of Rock materials and the Point Load 
Index’ as follows: 

Term Abbreviation 

Uniaxial 
Compressive 
Strength 
(MPa) 

Point Load 
Index Is50 

(MPa) 

Very Low 
Low 
Medium 
High 
Very High 
Extremely High 

VL 
L 
M 
H 
VH 
EH 

0.6 to 2 
2 to 6 
6 to 20 
20 to 60 
60 to 200 
>200 

0.03 to 0.1 
0.1 to 0.3 
0.3 to 1 
1 to 3 
3 to 10 
>10 

 
Diametral Point Load Index test. 

 
Axial Point Load Index test. 

DEFECT SPACING/BEDDING THICKNESS 
Depending on the project, may be either described as mean 
perpendicular spacing within a set of defects or bedding, or as the 
spacing between all defects within the rock mass.  

Term Defect Spacing Bedding 
Extremely closely spaced 
 
Very closely spaced 
Closely spaced 
Moderately widely spaced 
Widely spaced 
Very widely spaced 

<6 mm 
6 to 20 mm 
20 to 60 mm 
0.06 to 0.2 m 
0.2 to 0.6 m 
0.6 to 2.0 m 
>2 m 

Thinly laminated 
Laminated 
Very thin 
Thin 
Medium 
Thick 
Very thick 

DEFECT DESCRIPTION 

Type Definition 
JT 
BP 
CO 
CS 
CZ 
DK 
DZ 
FC 
FZ 
FL 
FLT 
VN 
SM 
IS 
SZ 

Joint 
Bedding Parting 
Contact 
Clay Seam 
Crush Zone 
Dyke 
Decomposed Zone 
Fracture 
Fracture Zone 
Foliation 
Fault 
Vein 
Seam 
Infilled Seam 
Shear Zone 

  
  

Planarity Roughness 
PR – Planar 
CU – Curved 
U – Undulating 
ST – Stepped 
IR – Irregular 

VR – Very Rough  
RF – Rough 
S – Smooth 
POL – Polished 
SL – Slickensided 

  
  

Symbol Coating or Infill 
CA Calcite 
Clay Clay 
CN Clean 
Fe Iron oxide 
KT Chlorite 
Qz Quartz  
X Carbonaceous 
SN Stain 
VNR Veneer 

 
The inclinations of defects are measured from perpendicular to the core 
axis. 

 



 

 

Appendix C 

Geotechnical Laboratory Results: 

C1 – Thermal Resistivity 

C2 – Acid Sulfate 
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SMDD : 1.78 t/m3 90% Moulded Density Ratio : 90.0%

OMC : 16.6 % 100% Moulded Moisture Ratio : 100.8%

FMC : 17.5 % 0% Moulded Moisture : 16.7%
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Target Density Ratio :

Material > 19.0mm :
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#21

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench
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Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :
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Date Sampled :

Material Description :

1.870

(t/m3)
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SMDD : 1.87 t/m3 90% Moulded Density Ratio : 90.4%

OMC : 11.7 % 100% Moulded Moisture Ratio : 99.9%

FMC : 9.7 % 0% Moulded Moisture : 11.7%
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Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :
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EW Sandstone

#22

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density
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Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-22

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :
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Date Sampled :

Material Description :
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Wet Density

BH302 (0.9-1.45m)

0.0

3.7

7.6

11.7

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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13/06/2018

Page 1 of 1

SMDD : 1.97 t/m3 90% Moulded Density Ratio : 90.7%

OMC : 10.1 % 100% Moulded Moisture Ratio : 99.4%

FMC : 5.8 % 0% Moulded Moisture : 10.0%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.965

(t/m3)

Wet Density

BH303 (0.4-0.8m)

0.0

3.4

6.5

10.0

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-23

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.786

1.846

Moisture Content

1.786

1.786

1.050

0.840

0.660

0.590

1.786

1.786

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.903

(mK/W)

Brown Silty SAND

#23

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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Alliance Geotechnical Pty Ltd 
Manage the earth, eliminate the risk 

Remoulded Thermal Resistivity with Dry Out Curve 
Report Number: 18087-24 Report Date: 31/05/2018 

Project Name: 132kV Feeder Sydney South to Revesby  Page 1 of 1 

Client Name: RCA Laboratories 

Project Location: Feeder Sydney South to Revesby  

Sample Location: BH304 (1.07m-1.41m) 

Sample Number: #24 

Date Sampled: 14-17/05/2018 

Material Description: 50mm Sandstone Core 

Sampling Method:  AS 1289.1.2.1.6.5.3  

 

Moisture Content Wet Density Dry Density Resistivity 

(% Dry Weight) (t/m3) (t/m3) (mK/W) 

2.8 2.56 2.49 0.208 

1.3 2.53 2.49 0.253 

0.8 2.51 2.49 0.277 

0.0 2.49 2.49 0.304 

 

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au 

  

Alliance Geotechnical Pty Ltd 
Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au 

Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147 

We give you the right information, to make the right decisions 
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13/06/2018

Page 1 of 1

SMDD : 1.95 t/m3 90% Moulded Density Ratio : 90.3%

OMC : 13.2 % 100% Moulded Moisture Ratio : 99.6%

FMC : 12.4 % 0% Moulded Moisture : 13.1%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.961

(mK/W)

Brown Gravelly Sandy CLAY

#25

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.762

1.859

Moisture Content

1.761

1.761

2.080

1.180

0.850

0.680

1.761

1.761

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-25

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.992

(t/m3)

Wet Density

BH305 (0.52-0.81m)

0.0

5.6

11.4

13.1

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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13/06/2018

Page 1 of 1

SMDD : 1.81 t/m3 90% Moulded Density Ratio : 90.8%

OMC : 15.1 % 100% Moulded Moisture Ratio : 99.8%

FMC : 13.0 % 0% Moulded Moisture : 15.1%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.891

(t/m3)

Wet Density

BH306 (0.8-1.5m)

0.0

5.3

11.7

15.1

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-26

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.644

1.730

Moisture Content

1.644

1.644

1.750

1.190

0.900

0.680

1.644

1.644

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.835

(mK/W)

EW Sandstone

#26

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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13/06/2018

Page 1 of 1

SMDD : 1.66 t/m3 99% Moulded Density Ratio : 98.2%

OMC : 19.4 % 100% Moulded Moisture Ratio : 100.3%

FMC : 17.8 % 0% Moulded Moisture : 19.5%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.947

(t/m3)

Wet Density

BH307 (0.8-1.5m)

0.0

7.9

15.4

19.5

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-27

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.630

1.759

Moisture Content

1.630

1.630

1.670

1.090

0.860

0.590

1.630

1.630

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.882

(mK/W)

Brown Silty CLAY

#27

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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13/06/2018

Page 1 of 1

SMDD : 1.66 t/m3 95% Moulded Density Ratio : 95.3%

OMC : 21.3 % 100% Moulded Moisture Ratio : 100.0%

FMC : 18.6 % 0% Moulded Moisture : 21.3%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.801

(mK/W)

Silty Clay

#28

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.583

1.689

Moisture Content

1.582

1.582

1.970

1.210

0.830

0.650

1.582

1.582

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-28

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.919

(t/m3)

Wet Density

BH308 (0.45-1m)

0.0

6.7

13.8

21.3

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

0.650
0.830

1.210

1.970

0.000

0.500

1.000

1.500

2.000

2.500

0.0 5.0 10.0 15.0 20.0 25.0

Th
er

m
al

 R
es

is
ti

vi
ty

 (
m

K
I/

m
)

Moisture Content (% Dry Weight)

Thermal Dry Out Curve





13/06/2018

Page 1 of 1

SMDD : 1.64 t/m3 90% Moulded Density Ratio : 90.1%

OMC : 22.3 % 100% Moulded Moisture Ratio : 99.9%

FMC : 22.6 % 0% Moulded Moisture : 22.3%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.742

(mK/W)

Brown Silty CLAY

#29

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.477

1.604

Moisture Content

1.477

1.477

1.960

1.390

1.110

0.900

1.477

1.477

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-29

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.806

(t/m3)

Wet Density

BH309 (0.8-1.5m)

0.0

8.6

17.9

22.3

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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13/06/2018

Page 1 of 1

SMDD : 1.77 t/m3 90% Moulded Density Ratio : 90.7%

OMC : 16.4 % 100% Moulded Moisture Ratio : 100.7%

FMC : 16.7 % 0% Moulded Moisture : 16.5%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.871

(t/m3)

Wet Density

BH310 (0.8-1.5m)

0.0

4.3

11.2

16.5

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-30

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.606

1.674

Moisture Content

1.605

1.605

1.820

1.360

1.020

0.860

1.605

1.605

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.786

(mK/W)

Brown Silty CLAY

#30

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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13/06/2018

Page 1 of 1

SMDD : 2.03 t/m3 90% Moulded Density Ratio : 90.0%

OMC : 11.3 % 100% Moulded Moisture Ratio : 99.9%

FMC : 11.3 % 0% Moulded Moisture : 11.3%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

2.033

(t/m3)

Wet Density

BH311 (0.35-0.7m)

0.0

3.9

7.8

11.3

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-31

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.826

1.897

Moisture Content

1.826

1.826

1.820

1.180

0.970

0.780

1.826

1.826

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.969

(mK/W)

Clayey Silty Sand - Clayey Gravely Sand

#31

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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13/06/2018

Page 1 of 1

SMDD : 1.75 t/m3 96% Moulded Density Ratio : 96.2%

OMC : 16.2 % 100% Moulded Moisture Ratio : 100.3%

FMC : 19.2 % 0% Moulded Moisture : 16.2%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.885

(mK/W)

Brown Silty CLAY (w Sand and Gravel)

#32

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.684

1.781

Moisture Content

1.684

1.684

1.640

1.310

0.980

0.890

1.684

1.684

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-32

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.957

(t/m3)

Wet Density

BH312 (0.8-1.5m)

0.0

5.8

11.9

16.2

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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13/06/2018

Page 1 of 1

SMDD : 1.85 t/m3 90% Moulded Density Ratio : 90.4%

OMC : 14.2 % 100% Moulded Moisture Ratio : 100.2%

FMC : 9.2 % 0% Moulded Moisture : 14.2%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.832

(mK/W)

Brown Siltstone

#33

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.673

1.750

Moisture Content

1.673

1.673

1.820

1.300

0.980

0.790

1.673

1.673

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-33

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.911

(t/m3)

Wet Density

BH313 (0.13-1.5m)

0.0

4.6

9.5

14.2

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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13/06/2018

Page 1 of 1

SMDD : 1.86 t/m3 90% Moulded Density Ratio : 90.1%

OMC : 14.9 % 100% Moulded Moisture Ratio : 100.1%

FMC : 10.8 % 0% Moulded Moisture : 14.9%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.926

(t/m3)

Wet Density

BH314 (0.8-1.5m)

0.0

5.2

9.9

14.9

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-34

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.676

1.762

Moisture Content

1.676

1.676

1.710

1.140

0.990

0.840

1.676

1.676

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.842

(mK/W)

Silty Clay & EW Siltstone

#34

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench
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SMDD : 1.81 t/m3 90% Moulded Density Ratio : 89.8%

OMC : 17.8 % 100% Moulded Moisture Ratio : 100.4%

FMC : 15.2 % 0% Moulded Moisture : 17.9%

 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

1.917

(t/m3)

Wet Density

BH315 (0.8-1.5m)

0.0

6.2

12.2

17.9

Sampling Method: 

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-35

Remoulded Thermal Resistivity With Dry Out Curve
  

Dry Density

1.626

1.727

Moisture Content

1.626

1.626

1.930

1.290

1.010

0.850

1.626

1.626

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.825

(mK/W)

Silty Clay & EW Sandstone

#35

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

Resistivity
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Page 1 of 1

SMDD : 1.7 t/m3 99% Moulded Density Ratio : 98.5%

OMC : 19.8 % 100% Moulded Moisture Ratio : 100.2%

FMC : 22.0 % 0% Moulded Moisture : 19.8%

 

(% Dry Weight)

Sydney South to Revesby 

(t/m3)

Target Moisture Ratio :

Target Density Ratio :

Material > 19.0mm :

1.934

(mK/W)

Brown Silty CLAY

#36

14-17/05/2018

AS 1289.1.2.1.6.5.4 Machine excavated pit/trench

ResistivityDry Density

1.675

1.785

Moisture Content

1.674

1.674

1.620

1.120

0.830

0.620

1.674

1.674

Alliance Geotechnical Pty Ltd
Manage the earth, eliminate the risk

Report Number :

Project Name :

Client Name : RCA Laboratories

132kV Feeder Sydney South to Revesby 

Report Date :18087-36

Remoulded Thermal Resistivity With Dry Out Curve
  

Reported By: Brett Bellingham - Ph: 0409 780 620  |  email: brett@allgeo.com.au

Project Location :

Sample Location :

Sample Number :

Date Sampled :

Material Description :

2.007

(t/m3)

Wet Density

BH316 (0.8-1.2m)

0.0

6.6

15.5

19.8

Sampling Method: 

Alliance Geotechnical Pty Ltd

We give you the right information, to make the right decisions

Phone: 1800 288 188  |  Website: allgeo.com.au  |  Email:office@allgeo.com.au
Office & Laboratory Address: 10 Welder Road, Seven Hills NSW 2147
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RCA-LE ref: 13529-601/0, June 2018 
 

 

Robert Carr & Associates 
92 Hill Street 
Carrington NSW 2294 
 
Attention: Mr Mark Allman 
 
 

Project: RCA ref 13529-601/0   

Date: 8/06/2018   

Client reference: Sydney Ausgrid   

Received date: 1/06/2018 Number of samples: 49 

Client order number: n/a Testing commenced: 7/06/2018 

 

CERTIFICATE OF ANALYSIS 

1 ANALYTICAL TEST METHODS 

ANALYSIS METHOD UNITS ANALYSING LABORATORY 
NATA 

ANALYSIS / 
NON NATA 

 
Measurement of 

Uncertainty 
Coverage Factor 2 

Acid Sulphate Soil ENV-LAB032 pH RCA Laboratories - Environmental NATA ±0.54 

* The analytical procedures used by RCA Laboratories - Environmental are based on established internationally recognised 
procedures such as APHA and Australian Standards 

** Indicates NATA accreditation does not cover the performance of this service 
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2 RESULTS 

 

ANALYSIS UNITS BH103 BH105 BH106 BH107 BH108 BH109 BH110 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529001 061813529002 061813529003 061813529004 061813529005 061813529006 061813529007 

Date Sampled - 29/5/18 21/5/18 22/5/18 21/5/18 22/5/18 22/5/18 22/5/18 

pHF pH unit 8.43 8.53 5.33 5.41 4.73 4.83 5.14 

pHFOX  5.38 7.61 3.93 4.30 3.74 3.93 3.70 

pHF – pHFOX  3.05 0.92 1.40 1.11 0.99 0.90 1.44 

Reaction Rate^ - 1 4 2 1 4 1 4 

Soil Type - Silty Clay 
Clayey Gravelly 

SAND 
Silty CLAY Clayey SAND Sandy CLAY Sandy Silty CLAY Sandy Silty CLAY 

 

 

ANALYSIS UNITS BH111 BH112 BH115 BH116 BH117 BH118 BH119 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529008 061813529009 061813529010 061813529011 061813529012 061813529013 061813529014 

Date Sampled - 23/5/18 23/5/18 24/5/18 24/5/18 24/5/18 28/5/18 24/5/18 

pHF pH unit 4.50 5.10 7.10 4.94 6.03 4.76 5.80 

pHFOX  3.52 4.36 6.62 4.18 4.00 3.84 4.65 

pHF – pHFOX  0.98 0.74 0.48 0.76 2.03 0.92 1.15 

Reaction Rate^ - 1 1 4 2 1 2 1 

Soil Type - Silty SAND Clayey SAND  Gravelly SAND SANDSTONE 
Silty SAND (XW 
SANDSTONE) 

Silty SAND 
Sandy CLAY / 
Clayey SAND 
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ANALYSIS UNITS BH121 BH122 BH123 BH124 BH125 BH201 BH202 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529015 061813529016 061813529017 061813529018 061813529019 061813529020 061813529021 

Date Sampled - 25/5/18 24/5/18 28/5/18 28/5/18 29/5/18 7/5/18 8/5/18 

pHF pH unit 5.11 5.50 4.65 5.42 5.77 6.44 7.59 

pHFOX  4.49 3.68 3.57 4.21 4.53 5.07 6.24 

pHF – pHFOX  0.62 1.82 1.08 1.21 1.24 1.37 1.35 

Reaction Rate^ - 1 1 1 1 1 1 2 

Soil Type - 
Silty SAND (XW 
SANDSTONE) 

Silty CLAY 
 Silty SAND with 

clay 
 Clayey SAND SANDSTONE SAND SAND 

 

 

ANALYSIS UNITS BH203A BH204 BH205 BH206 BH207 BH208 BH209 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529022 061813529023 061813529024 061813529025 061813529026 061813529027 061813529028 

Date Sampled - 8/5/18 7/5/18 9/5/18 9/5/18 17/5/18 9/5/18 11/5/18 

pHF pH unit 5.56 7.69 7.82 7.25 6.71 5.73 5.54 

pHFOX  4.92 5.90 5.58 5.31 4.08 4.48 4.32 

pHF – pHFOX  0.64 1.79 2.24 1.94 2.63 1.25 1.22 

Reaction Rate^ - 1 1 1 1 3 2 2 

Soil Type - SAND SAND SAND SAND Silty SAND SAND SAND 
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ANALYSIS UNITS BH210 BH211 BH212 BH213 BH215 BH301 BH302 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529029 061813529030 061813529031 061813529032 061813529034 061813529035 061813529036 

Date Sampled - 11/5/18 11/5/18 10/5/18 10/5/18 9/5/18 14/5/18 14/5/18 

pHF pH unit 5.05 4.36 5.45 6.65 4.88 5.33 6.84 

pHFOX  4.36 3.71 4.50 6.60 3.73 4.26 5.40 

pHF – pHFOX  0.69 0.65 0.95 0.05 1.15 1.07 1.44 

Reaction Rate^ - 1 1 2 1 1 1 3 

Soil Type - SAND SAND SAND Silty SAND SAND Sandy CLAY 
 Silty Gravelly 

SAND 

 

 

ANALYSIS UNITS BH303 BH304 BH305 BH306 BH307 BH308 BH309 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529037 061813529038 061813529039 061813529040 061813529041 061813529042 061813529043 

Date Sampled - 14/5/18 14/5/18 15/5/18 15/5/18 15/5/18 15/5/18 15/5/18 

pHF pH unit 7.16 6.05 8.08 5.68 5.05 5.04 6.14 

pHFOX  6.05 4.58 6.97 4.49 3.92 4.20 5.00 

pHF – pHFOX  1.11 1.47 1.11 1.19 1.13 0.84 1.14 

Reaction Rate^ - 4 1 1 2 1 2 1 

Soil Type - Gravelly SAND Gravelly SAND 
Gravelly Sandy 

CLAY 
SANDSTONE Silty CLAY SILTSTONE Silty CLAY 
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ANALYSIS UNITS BH310 BH311 BH312 BH313 BH314 BH315 BH316 

Acid Sulfate Soil Screening Test         

Sample Number  - 061813529044 061813529045 061813529046 061813529047 061813529048 061813529049 061813529050 

Date Sampled - 16/5/18 16/5/18 17/5/18 16/5/18 16/5/18 16/5/18 17/5/18 

pHF pH unit 7.52 5.06 8.17 4.74 7.10 5.00 4.17 

pHFOX  7.05 3.81 7.14 3.96 6.07 3.86 3.11 

pHF – pHFOX  0.47 1.25 1.03 0.78 1.03 1.14 1.06 

Reaction Rate^ - 4 4 4 1 4 4 3 

Soil Type - Silty CLAY  Clayey Silty SAND  Silty CLAY SILTSTONE Silty CLAY CLAY Silty CLAY 
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Acid Sulphate Soil Screening 

Note: This screening test only provides an indication of the likely presence and severity of Acid Sulfate Soils. This test should 
not be used as a substitute for laboratory analysis which would positively identify the presence of Acid Sulfate Soils (ASS) for 
assessment purposes. 

NATA Scope of Accreditation does not cover the sampling of soils by the client or by RCA Employee’s.  

Analysis for pH and Acid Sulphate Screen Testing is covered by RCA Laboratories - Environmental NATA Scope of 
Accreditation.  

Analysis on samples is on an as received basis. 

Acid Soil Screening Test Reaction Rate 

^Reaction Rate: 1 = Slight, 2 = Moderate, 3 = High, 4 = Very Vigorous 

Note: Due to the subjectivity the assessment of the Reaction Rate is not covered by our NATA Scope of Accreditation. 

Soil 

NATA Scope of Accreditation does not cover the sampling of soil by the client or by RCA.  

Analysis on samples is on an as received basis. 

3 QUALITY CONTROL RESULTS 

 

Acid Sulphate Soil Screening Test Quality Control  

DATE ANALYSIS METHOD UNITS 

QUALITY 
CONTROL 

STANDARD 
VALUE 

QUALITY 
CONTROL 

ACCEPTANCE 
CRITERIA 

QUALITY 
CONTROL 

STANDARD 
RESULT 

7/06/2018 pH – Acid Sulfate Soil 
ENV-

LAB032 
pH 7.00 6.95 - 7.05 7.00 

 

Acid Sulphate Soil Screening Test Duplicate Analysis 

SAMPLE NUMBER DATE ANALYSIS METHOD UNITS LOR 
SAMPLE 
RESULT 

SAMPLE 
DUPLICATE 

RESULT 

061813529001 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 8.43 8.42 

061813529011 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 4.94 4.98 

061913529030 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 4.36 4.38 

061813529031 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 5.45 5.50 

061813529040 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 5.68 5.63 

061813529050 7/06/2018 
pH – Acid 

Sulfate Soil 
ENV-

LAB032 
pH N/A 4.17 4.22 

 
Please contact the undersigned if you have any queries. 

Yours sincerely 

 

                                                                                  

Laura Schofield Dr Neena Tewari 
Environmental Laboratory Manager Senior Environmental Microbiologist 
Robert Carr & Associates Pty Ltd Trading as Robert Carr & Associates Pty Ltd Trading as 

RCA Laboratories - Environmental  RCA Laboratories- Environmental  
Approved Signatory  
 

Robert Carr and Associates Pty Ltd shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company resulting from the use of any information or interpretation 
given in this report.  In no case shall RCA limited be liable for consequential damages including, but not limited to, loss profits damages for failure to meet deadlines and lost production arising from this 
report.  This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.  Sampled dates quoted 
in this report are those listed on the COC or sample jars; if no sample dates are noted, the date the samples are received at the laboratory have been used.  The Laboratory is accredited for compliance 
with ISO/IEC 17025.The results of the tests, calibrations &/or measurements included in this document are traceable to Australian / National Standards. 
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RCA Internal Quality Review 

General 

1. Laboratory QC results for Method Blanks, Duplicates and Laboratory Control Samples are included in this QC report where applicable.  Additional QC data maybe 
available on request. 

2. RCA QC Acceptance / Rejection Criteria are available on request. 
3. Proficiency Trial results are available on request. 
4. Actual PQLs are matrix dependant.  Quoted PQLs may be raised where sample extracts are diluted due to interferences. 
5. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow. 
6. Samples were analysed on an 'as received' basis. 
7. Sampled dates in this report are those listed on the COC or sample jars; if no sample dates are noted, the date the samples are received at the laboratory have 

been used. 
8. All soil results are reported on a dry basis, unless otherwise stated. (ACID SULPHATE SOILS) 
9. This report replaces any interim results previously issued. 

Holding Times. 
For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated 
on the Sample 
Receipt Acknowledgment. 
If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 
Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 
##NOTE: pH duplicates are reported as a rang/e NOT as RPD 
QC - ACCEPTANCE CRITERIA 
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 
Results <10 times the LOR: No Limit 
Results between 10-20 times the LOR: RPD must lie between 0-50% 
Results >20 times the LOR: RPD must lie between 0-30% 
QC DATA GENERAL COMMENTS 
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or 
contaminant levels within the sample, high moisture content or insufficient sample provided. 
2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 
ratio. The Parent and Duplicate data shown is not data from your samples. 
3. Duplicate RPD's are calculated from raw analytical data thus it is possible to have two sets of data. 

Glossary 

UNITS 
mg/kg: milligrams per Kilogram 
ug/L: micrograms per litre  
ppm: Parts per million 
ppb: Parts per billion  
%: Percentage 
org/100ml: Organisms per 100 millilitres  
NTU: Units 
MPN/100mL: Most Probable Number of organisms per 100 millilitres 
mg/L: milligrams per Litre 

TERMS 
Dry Where moisture has been determined on a solid sample the result is expressed on a dry basis. 
LOR Limit of Reporting. 
RPD Relative Percent Difference between two Duplicate pieces of analysis can be obtained upon request. 
QCS Quality Control Sample - reported as value recovery 
Method Blank In the case of solid samples these are performed on laboratory certified clean sands. 
In the case of water samples these are performed on de-ionised water. 
Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 
Batch Duplicate A second piece of analysis from a sample outside of the clients batch of samples but run within the laboratory batch of analysis. 
USEPA United States Environment Protection Authority 
APHA American Public Health Association 
COC Chain of Custody 
CP Client Parent - QC was performed on samples pertaining to this report 
NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within 
< indicates less than 
> Indicates greater than 
ND Not Detected 
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EB1814706

:: LaboratoryClient ROBERT CARR & ASSOCIATES P/L Environmental Division Brisbane

: :ContactContact MR MARK ALLMAN Customer Services EB

:: AddressAddress P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

2 Byth Street Stafford QLD Australia 4053

:Telephone +61 02 4902 9200 :Telephone +61-7-3243 7222

:Project 13529 Date Samples Received : 20-Jun-2018 08:50

:Order number Date Analysis Commenced : 25-Jun-2018

:C-O-C number ---- Issue Date : 26-Jun-2018 19:11

Sampler : ----

Site : AUSGRID

Quote number : SYBQ/400/17

3:No. of samples received

3:No. of samples analysed

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

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

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

Signatories Accreditation CategoryPosition

Ben Felgendrejeris Senior Acid Sulfate Soil Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

EB1814706

13529:Project

ROBERT CARR & ASSOCIATES P/L

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

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

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

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

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

purposes.

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

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

ASS: EA029 (SPOCAS): Excess ANC not required because pH OX less than 6.5.l

ASS: EA029 (SPOCAS): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and poor 

reactivity of lime.  For conversion of Liming Rate from kg/t dry weight to kg/m3 in-situ soil, multiply reported results x wet bulk density of soil in t/m3.

l
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:Client

EB1814706

13529:Project

ROBERT CARR & ASSOCIATES P/L

Analytical Results

--------BH316 1.0 - 1.3BH211 0.4  -0.5BH106 0.55 - 0.80Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------17-May-2018 00:0011-May-2018 00:0022-May-2018 00:00Client sampling date / time

----------------EB1814706-003EB1814706-002EB1814706-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EA026 : Chromium Reducible Sulfur

0.006 <0.005 <0.005 ---- ----%0.005----Chromium Reducible Sulphur

EA029-A: pH Measurements

3.9 5.3 3.5 ---- ----pH Unit0.1----pH KCl (23A)

4.4 4.5 4.2 ---- ----pH Unit0.1----pH OX (23B)

EA029-B: Acidity Trail

59 4 42 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

224 5 199 ---- ----mole H+ / t2----Titratable Peroxide Acidity (23G)

165 <2 157 ---- ----mole H+ / t2----Titratable Sulfidic Acidity (23H)

0.095 <0.020 0.068 ---- ----% pyrite S0.020----sulfidic - Titratable Actual Acidity (s-23F)

0.359 <0.020 0.319 ---- ----% pyrite S0.020----sulfidic - Titratable Peroxide Acidity 

(s-23G)

0.264 <0.020 0.251 ---- ----% pyrite S0.020----sulfidic - Titratable Sulfidic Acidity (s-23H)

EA029-C: Sulfur Trail

<0.020 <0.020 <0.020 ---- ----% S0.020----KCl Extractable Sulfur (23Ce)

<0.020 <0.020 <0.020 ---- ----% S0.020----Peroxide Sulfur (23De)

<0.020 <0.020 <0.020 ---- ----% S0.020----Peroxide Oxidisable Sulfur (23E)

<10 <10 <10 ---- ----mole H+ / t10----acidity - Peroxide Oxidisable Sulfur 

(a-23E)

EA029-D: Calcium Values

0.030 <0.020 <0.020 ---- ----% Ca0.020----KCl Extractable Calcium (23Vh)

0.046 <0.020 <0.020 ---- ----% Ca0.020----Peroxide Calcium (23Wh)

<0.020 <0.020 <0.020 ---- ----% Ca0.020----Acid Reacted Calcium (23X)

<10 <10 <10 ---- ----mole H+ / t10----acidity - Acid Reacted Calcium (a-23X)

<0.020 <0.020 <0.020 ---- ----% S0.020----sulfidic - Acid Reacted Calcium (s-23X)

EA029-E: Magnesium Values

<0.020 <0.020 0.072 ---- ----% Mg0.020----KCl Extractable Magnesium (23Sm)

<0.020 <0.020 0.072 ---- ----% Mg0.020----Peroxide Magnesium (23Tm)

<0.020 <0.020 <0.020 ---- ----% Mg0.020----Acid Reacted Magnesium (23U)

<10 <10 <10 ---- ----mole H+ / t10----Acidity - Acid Reacted Magnesium (a-23U)

<0.020 <0.020 <0.020 ---- ----% S0.020----sulfidic - Acid Reacted Magnesium 

(s-23U)

EA029-G: Retained Acidity

<0.020 ---- <0.020 ---- ----% S0.020----HCl Extractable Sulfur (20Be)

<0.020 ---- <0.020 ---- ----% S0.020----Net Acid Soluble Sulfur (20Je)
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Work Order :

:Client

EB1814706

13529:Project

ROBERT CARR & ASSOCIATES P/L

Analytical Results

--------BH316 1.0 - 1.3BH211 0.4  -0.5BH106 0.55 - 0.80Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

--------17-May-2018 00:0011-May-2018 00:0022-May-2018 00:00Client sampling date / time

----------------EB1814706-003EB1814706-002EB1814706-001UnitLORCAS NumberCompound

Result Result Result ---- ----

EA029-G: Retained Acidity - Continued

<10 ---- <10 ---- ----mole H+ / t10----acidity - Net Acid Soluble Sulfur (a-20J)

<0.020 ---- <0.020 ---- ----% pyrite S0.020----sulfidic - Net Acid Soluble Sulfur (s-20J)

EA029-H: Acid Base Accounting

1.5 1.5 1.5 ---- -----0.5----ANC Fineness Factor

0.11 <0.02 0.08 ---- ----% S0.02----Net Acidity (sulfur units)

67 <10 49 ---- ----mole H+ / t10----Net Acidity (acidity units)

5 <1 4 ---- ----kg CaCO3/t1----Liming Rate

0.11 <0.02 0.08 ---- ----% S0.02----Net Acidity excluding ANC (sulfur units)

67 <10 49 ---- ----mole H+ / t10----Net Acidity excluding ANC (acidity units)

5 <1 4 ---- ----kg CaCO3/t1----Liming Rate excluding ANC



 

 

Appendix D 

 

Pavement Details Table 



Project: South Sydney to Revesby 132KV Feeder Project

Date: 19/06/2018

Address
Easting 

(m)

Northing 

(m)
Pavement Wearing Course Pavement Material Subgrade

Depth to Rock

(m)

Depth to GWT

(m)

BH301 Access track off southen end of Kennedy St, Picnic Point 316461 6238616 Not Encountered Not Encountered
FILL, Gravelly Silty SAND to 0.7m depth, overlying

Residual Sandy CLAY to >1.5m depth
Not Encountered Not Encountered

BH302 Access track off southen end of Kennedy St, Picnic Point 316322 6238769 Not Encountered Not Encountered

FILL/TOPSOIL Silty Gravelly Sand to 0.7m depth, overlying

Residual Sandy CLAY to 0.9m depth, overlying

Extremely weathered SANDSTONE to >1.45m depth

0.9 Not Encountered

BH303 Access track off southen end of Kennedy St, Picnic Point 316197 6238934 Not Encountered Not Encountered

FILL, Silty Gravelly SAND to 0.4m depth, overlying

Silty SAND (EW Material) to 0.6m depth, overlying

SANDSTONE to >1.5m depth

0.4 Not Encountered

BH304 Access track off southen end of Kennedy St, Picnic Point 316061 6239027 Not Encountered Not Encountered
Residual Gravelly SAND to 0.6m depth, overlying

SANDSTONE to >1.48m depth
0.6 Not Encountered

BH305 130 Kennedy St, Picnic Point 315909 6239097
AC7 (30mm thick), overlying 

AC14 (30mm thick)
Silty Sandy GRAVEL to 0.42m depth

Residual Gravelly Sandy CLAY to 0.8m depth, overlying 

Residual Clayey SAND/Sandy CLAY to 0.9m depth, overlying 

SANDSTONE to 1.4m depth, overlying

Silty CLAY to >1.5m depth

0.9 Not Encountered

BH306 110 Kennedy St, Picnic Point 315938 6239298

AC7 (35mm thick), overlying

AC7 (25mm thick), overlying

AC10 (20mm thick)

Silty Sandy GRAVEL to 0.45m depth
Residual Sandy CLAY to 0.9m depth, overlying

Extremely weathered SANDSTONE to >1.5m depth
0.9 Not Encountered

BH307 99A Kennedy St, Picnic Point 315977 6239505

AC7 (30mm thick), overlying

AC7 (50mm thick), overlying

AC14 (70mm thick)

Silty Sandy GRAVEL / Silty Gravelly SAND to 0.35m depth Residual Silty CLAY to >1.5m depth Not Encountered Not Encountered

BH308 70-72 Kennedy St, Picnic Point 316001 6239705
AC7 (40mm thick), overlying

AC10 (30mm thick)
Sandy Silty GRAVEL to 0.35m depth

FILL, Sandy CLAY to 0.45m depth, overlying

Residual Silty CLAY to 1.1m depth, overlying

SILTSTONE to >1.4m depth

1.1 Not Encountered

BH309 50A Kennedy St, Picnic Point 316029 6239885
AC7 (30mm thick), overlying

AC14 (70mm thick)
Silty Sandy GRAVEL to 0.7m depth Residual Silty CLAY to >1.5m depth Not Encountered Not Encountered

BH310 32 Kennedy St, Panania 316054 6240094
AC7 (30mm thick), overlying

AC7 (50mm thick)

ASPHALT stabilised Sandy GRAVEL to 0.14m depth, overlying

Silty Sandy GRAVEL to 0.4m depth

FILL, Silty CLAY to 0.8m depth, overlying

Residual Silty CLAY to >1.5m depth
Not Encountered Not Encountered

BH311 14-16 Kennedy St, Picnic Point 316078 6240251

AC7 (40mm thick), overlying

AC7 (40mm thick), overlying

AC20 (80mm thick)

Silty Sandy GRAVEL to 0.35m depth
FILL, Clayey Silty SAND to 0.8m depth

*Hole abandoned - refusal on concrete at 0.8m
Not Encountered Not Encountered

BH311a 14-16 Kennedy St, Picnic Point 316078 6240251

AC7 (40mm thick), overlying

AC7 (40mm thick), overlying

AC20 (80mm thick)

Silty Sandy GRAVEL to 0.35m depth
FILL, Clayey Silty SAND to 0.5m depth

*Hole Abandoned - refusal on concrete at 0.5m
Not Encountered Not Encountered

BH311b 14-16 Kennedy St, Picnic Point 316078 6240251

AC7 (40mm thick), overlying

AC7 (40mm thick), overlying

AC20 (80mm thick)

Silty Sandy GRAVEL to 0.25m depth

FILL, Silty Gravelly SAND to 0.4m depth, overlying

FILL, Clayey Gravelly SAND to 0.7m depth

*Hole abandoned - refusal on concrete at 0.7m

Not Encountered Not Encountered

BH312 2C Kennedy St, Panania 316214 6240436

AC7 (35mm thick), overlying

AC7 (20mm thick), overlying

AC10 (35mm thick)

Silty Sandy GRAVEL to 0.35m depth
FILL, Silty Sandy GRAVEL to 0.5m depth, overlying

FILL, Silty CLAY to >1.5m depth
Not Encountered

Not Encountered

(Seepage at 0.4m)

BH313 46 Eastern Ave, Panania 316253 6240630
AC7 (25mm thick), overlying

AC10 (55mm thick)
Bound Silty Sandy GRAVEL to 0.13m depth

SILTSTONE to to 0.85m depth, overlying

Laminated SILTSTONE/SHALE to >1.5m depth
0.13 Not Encountered

BH314 25 Eastern Ave, Revesby 316306 6240818
AC7 (40mm thick), overlying

AC10 (90mm thick)
Silty Sandy GRAVEL to 0.4m depth

Residual Silty CLAY to 0.9m depth, overlying

Extremely weathered SILTSTONE to >1.5m depth
0.9

Not Encountered

(Seepage at 0.4m)

BH315 1 Eastern Ave, Revesby 316316 6241030
AC7 (35mm thick), overlying

AC14 (80mm thick)
Silty Sandy GRAVEL to 0.4m depth

Residual CLAY to 1.0m depth, overlying

Extremely weathered SILTSTONE to >1.5m depth
1 Not Encountered

BH316 18 Tarro Ave, Revesby 316283 6241176
AC7 (30mm thick), overlying

AC20 (70mm thick)
Stabilised Sandy GRAVEL to 0.22m depth

FILL Sandy CLAY to 0.6m depth, overlying

Residual Silty Clay to >1.5m depth
Not Encountered Not Encountered

Borehole 

No.

Location Subsurface



 

 

Appendix E 

 

Contamination Laboratory Results 

Indicative Waste Classification 



Summary of Results
Soil Waste Classification

TIER 1 - Total Concentrations WITHOUT Leaching Test

General Solid Restricted 
Solid BH301A BH302B BH304A BH306A BH308B BH309B BH312C BH314B BH316A

14/05/2018 14/05/2018 14/05/2018 15/05/2018 15/05/2018 15/05/2018 17/05/2018 16/05/2018 17/05/2018
0 0.2 0 0.45 1.2 0.7 0.35 1.2 0.22

Fill, gravelly silty sand, fine to 
medium grain, pale brown, 
gravel fine to coarse up to 

40mm diameter comprising 
sandstone rock fragments, 

sub angular to angular

Fill/topsoil, silty gravelly 
sand, fine to medium grain, 

brown.

Gravelly sand, fine to 
medium grain, yellow-

brown, gravel comprising 
very low strength sandstone 

fragments.

Sandy clay, medium 
plasticity, orange brown.

Siltstone, grey and brown, 
fine to medium grain.

Silty clay, medium to high 
plasticity, red and grey.

Fill, silty sandy gravel, sub 
angular, medium to coarse grain 

sand, grey, trace clay.

Extremely weathered 
siltstone, recovered as 

clayey gravelly silt. Lenses 
of very low strength 

siltstone.

Fill, sandy clay, medium to 
high plasticity, dark brown, 
fine to coarse grain sand.

Classification Classification Classification Classification Classification Classification Classification Classification Classification
RCA - TH RCA - TH RCA - TH RCA - TH RCA - TH RCA - TH RCA - TH RCA - TH RCA - TH

Benzene, Toluene, Ethylbenzene, Xylene (BTEX)
Benzene 0.2 10 40 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene 0.5 288 1152 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Ethylbenzene 0.5 600 2400 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Xylene 1 1000 4000 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total Recoverable Hydrocarbons (TRH)
TRH C6-C9 10 650 2600 <10 <10 <10 <10 <10 <10 <10 <10 <10

TRH C10-C36 250 10000 40000 125 325 125 125 125 125 125 125 125

Polycyclic Aromatic Hydrocarbons (PAH)
Benzo(a) pyrene 0.5 0.8 3.2 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Sum of Reported PAH 8 200 800 4 8.4 4 4 5 4 4 4 4
Metals
Arsenic 5 100 400 <5 <5 <5 <5 <5 6 <5 <5 8
Cadmium 1 20 80 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chromium 2 100 400 8 17 33 46 12 45 119 6 29
Mercury 0.1 4 16 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Lead 5 100 400 10 29 14 10 11 16 5 20 27
Nickel 2 40 160 <2 16 <2 17 4 13 99 5 16
Asbestos
Asbestos (sample weight) Nil (20) Nil (30.3) Nil (31.3) Nil (24.4) Nil (16.2) Nil (14.4) Nil (19.7) Nil (15.2) Nil (16.4)
Pesticides and Polychlorinate biphenyls
Scheduled Chemicals 0.75 50 50 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75 <0.75
PCB 0.1 50 50 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste Restricted Solid Waste General Solid Waste General Solid Waste

TIER 2a - Leachable Concentrations

General Solid Restricted 
Solid BH301A BH302B BH304A BH306A BH308B BH309B BH312C BH314B BH316A

Metals
Chromium 0.1 5 20 -- -- -- -- -- -- <0.1 -- --
Nickel 0.1 2 8 -- -- -- -- -- -- <0.1 -- --

TIER 2b - Total Concentrations WITH Leachable Concentrations as in Tier 2a

General Solid Restricted 
Solid BH301A BH302B BH304A BH306A BH308B BH309B BH312C BH314B BH316A

Metals
Chromium 2 1900 7600 -- -- -- -- -- -- 119 -- --
Nickel 2 1050 4200 -- -- -- -- -- -- 99 -- --

General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste General Solid Waste

All total results are in units of mg/kg. A NSWEPA Waste Classification Guidelines, 2014. Table 1, CT1 & CT2 Blank Cell indicates no criterion available Results shown in BOLD  are in excess of the General Solid Waste criteria
All leachable results are in units of mg/L B NSWEPA Waste Classification Guidelines, 2014. Table 2, TCLP1 & TCLP2 Results for TRH have been compared to TPH guidelines. Results shown in shading  are in excess of the Restricted Solid Waste criteria
PQL = Practical Quantitation Limit. C NSWEPA Waste Classification Guidelines, 2014. Table 2, SCC1 & SCC2 Guidelines reported for Chromium are for Chromium VI

Sample Date

Tier 1 Sample Classification

Final Sample Classification

Analyte PQL
Leachable Concentrations B

Sample Depth

Where summation required (Xylene, TRH, PAH) calculation includes components reported 
as non detected as 1/2 PQL. 

Samples

Samples

Analyte PQL
Total Concentrations C Samples

Total Concentration A
Analyte PQL

Sample Profile

Sample Purpose
Sample collected by

Ausgrid
Geotechnical Investigation
South Sydney to Revesby 132kV Feeder Replacement Project
RCA ref: 13529-202/1, August 2018 Page 1 of 1

Prepared by:FB

RCA Australia.
AWS-TEM-018/15
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 11ES1814822

:: LaboratoryClient ROBERT CARR & ASSOCIATES P/L Environmental Division Sydney

: :ContactContact MS FIONA BROOKER Customer Services ES

:: AddressAddress P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone +61 02 4902 9200 :Telephone +61-2-8784 8555

:Project 13529 Date Samples Received : 23-May-2018 14:32

:Order number Date Analysis Commenced : 24-May-2018

:C-O-C number ---- Issue Date : 29-May-2018 19:02

Sampler : THOMAS HOSKING

Site : ----

Quote number : SYBQ/400/17

10:No. of samples received

10:No. of samples analysed

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

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Descriptive Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

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

Signatories Accreditation CategoryPosition

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Sanjeshni Jyoti Senior Chemist Volatiles Sydney Organics, Smithfield, NSW

Shaun Spooner Asbestos Identifier Newcastle - Asbestos, Mayfield West, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4ES1815791

:: LaboratoryClient ROBERT CARR & ASSOCIATES P/L Environmental Division Sydney

: :ContactContact MS FIONA BROOKER Customer Services ES

:: AddressAddress P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone +61 02 4902 9200 :Telephone +61-2-8784 8555

:Project 13529 Date Samples Received : 30-May-2018 15:45

:Order number ---- Date Analysis Commenced : 01-Jun-2018

:C-O-C number ---- Issue Date : 05-Jun-2018 16:17

Sampler : Tom Hosking

Site : ----

Quote number : SYBQ/400/17

1:No. of samples received

1:No. of samples analysed

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

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

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

Signatories Accreditation CategoryPosition

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 4:Page

Work Order :

:Client

ES1815791

13529:Project

ROBERT CARR & ASSOCIATES P/L

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

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

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

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

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

purposes.

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

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :



3 of 4:Page

Work Order :

:Client

ES1815791

13529:Project

ROBERT CARR & ASSOCIATES P/L

Analytical Results

----------------BH312C

ES1814822-007

Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----------------17-May-2018 00:00Client sampling date / time

--------------------------------ES1815791-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EN33: TCLP Leach

10.1 ---- ---- ---- ----pH Unit0.1----Initial pH

2.1 ---- ---- ---- ----pH Unit0.1----After HCl pH

1 ---- ---- ---- -----1----Extraction Fluid Number

5.8 ---- ---- ---- ----pH Unit0.1----Final pH



4 of 4:Page

Work Order :

:Client

ES1815791

13529:Project

ROBERT CARR & ASSOCIATES P/L

Analytical Results

----------------BH312C

ES1814822-007

Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----------------17-May-2018 00:00Client sampling date / time

--------------------------------ES1815791-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EG005C: Leachable Metals by ICPAES

<0.1Chromium ---- ---- ---- ----mg/L0.17440-47-3

<0.1Nickel ---- ---- ---- ----mg/L0.17440-02-0
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Environmental

QUALITY CONTROL REPORT
Work Order : ES1815791 Page : 1 of 3

:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

:Contact MS FIONA BROOKER :Contact Customer Services ES

:Address P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone +61 02 4902 9200 +61-2-8784 8555:Telephone

:Project 13529 Date Samples Received : 30-May-2018

:Order number ---- Date Analysis Commenced : 01-Jun-2018

:C-O-C number ---- Issue Date : 05-Jun-2018

Sampler : Tom Hosking

Site : ----

Quote number : SYBQ/400/17

No. of samples received 1:

No. of samples analysed 1:

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

This Quality Control Report contains the following information:

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

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

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

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

Signatories Accreditation CategoryPosition

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES1815791

ROBERT CARR & ASSOCIATES P/L

13529:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

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

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG005C: Leachable Metals by ICPAES  (QC Lot: 1697200)

EG005C: Chromium 7440-47-3 0.1 mg/L <0.1 <0.1 0.00 No LimitBH312C ES1814822-007ES1815791-001

EG005C: Nickel 7440-02-0 0.1 mg/L <0.1 <0.1 0.00 No Limit

EG005C: Chromium 7440-47-3 0.1 mg/L <0.1 <0.1 0.00 No LimitAnonymous ES1815820-012

EG005C: Nickel 7440-02-0 0.1 mg/L <0.1 <0.1 0.00 No Limit
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Work Order :

:Client

ES1815791

ROBERT CARR & ASSOCIATES P/L

13529:Project

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

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EN33: TCLP Leach  (QCLot: 1693994)

EN33a: Initial pH ---- 0.1 pH Unit 1.0 -------- --------

EN33a: After HCl pH ---- 0.1 pH Unit 1.0 -------- --------

EN33a: Final pH ---- 0.1 pH Unit 1.0 -------- --------

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005C: Leachable Metals by ICPAES  (QCLot: 1697200)

EG005C: Chromium 7440-47-3 0.1 mg/L <0.1 1140.1 mg/L 11488

EG005C: Nickel 7440-02-0 0.1 mg/L <0.1 97.00.1 mg/L 11583

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG005C: Leachable Metals by ICPAES  (QCLot: 1697200)

Anonymous ES1815820-001 7440-47-3EG005C: Chromium 1241 mg/L 13070

7440-02-0EG005C: Nickel 1061 mg/L 13070
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QA/QC Compliance Assessment to assist with Quality Review
Work Order : ES1815791 Page : 1 of 4

:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

:Contact MS FIONA BROOKER Telephone : +61-2-8784 8555

:Project 13529 Date Samples Received : 30-May-2018

Site : ---- Issue Date : 05-Jun-2018

Tom Hosking:Sampler No. of samples received : 1

:Order number ---- No. of samples analysed : 1

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

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

 

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

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

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

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Analysis Holding Time Compliance

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

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

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

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EN33: TCLP Leach

Non-Volatile Leach: 180 day HT (e.g. metals ex.Hg) (EN33a)

BH312C - ES1814822-007 ----13-Nov-2018 ----01-Jun-201817-May-2018 ü ----

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG005C: Leachable Metals by ICPAES

Clear Plastic Bottle - Nitric Acid; Unfiltered (EG005C)

BH312C - ES1814822-007 28-Nov-201828-Nov-2018 04-Jun-201804-Jun-201801-Jun-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 9.09  9.091 11 üTCLP for Non & Semivolatile Analytes EN33a

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 200.00  10.002 1 üLeachable Metals by ICPAES EG005C

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üLeachable Metals by ICPAES EG005C

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üLeachable Metals by ICPAES EG005C

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 100.00  5.001 1 üLeachable Metals by ICPAES EG005C



4 of 4:Page

Work Order :

:Client

ES1815791

ROBERT CARR & ASSOCIATES P/L

13529:Project

Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

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

Analytical Methods Method DescriptionsMatrixMethod

In house: referenced to APHA 3120; USEPA SW 846 - 6010: The ICPAES technique ionises leachate sample 

atoms emitting a characteristic spectrum. This spectrum is then compared against matrix matched standards for 

quantification. This method is compliant with NEPM (2013) Schedule B(3)

Leachable Metals by ICPAES EG005C SOIL

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW846-3005.  Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS.  This method is compliant 

with NEPM (2013) Schedule B(3)

Digestion for Total Recoverable Metals 

in TCLP Leachate

EN25C SOIL

In house QWI-EN/33 referenced to USEPA SW846-1311: The TCLP procedure is designed to determine the 

mobility of both organic and inorganic analytes present in wastes. The standard TCLP leach is for non-volatile 

and Semivolatile test parameters.

TCLP for Non & Semivolatile Analytes EN33a SOIL







Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : ES1815791

:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

: :ContactContact MS FIONA BROOKER Customer Services ES

:: AddressAddress P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail fionab@rca.com.au ALSEnviro.Sydney@alsglobal.com

:: TelephoneTelephone +61 02 4902 9200 +61-2-8784 8555

:: FacsimileFacsimile +61 02 4902 9299 +61-2-8784 8500

::Project 13529 Page 1 of 2

:Order number ---- :Quote number ES2017ROBCAR0004 (SYBQ/400/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : Tom Hosking

Dates
Date Samples Received : Issue Date : 31-May-201830-May-2018 15:45

Scheduled Reporting Date: 06-Jun-2018:Client Requested Due 

Date

06-Jun-2018

Delivery Details
Mode of Delivery : :Samples On Hand Not AvailableSecurity Seal

No. of coolers/boxes : :---- Temperature 4.1

: : 1 / 1Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l This is a rebatch of ES1814822.
l Please refer to the Proactive Holding Time Report table below which summarises breaches of 

recommended holding times that have occurred prior to samples/instructions being received at 

the laboratory.  The absence of this summary table indicates that all samples have been received 

within the recommended holding times for the analysis requested.
l Please direct any queries you have regarding this work order to the above ALS laboratory contact.

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



:Client ROBERT CARR & ASSOCIATES P/L

Work Order : ES1815791 Amendment 0
2 of 2:Page

31-May-2018:Issue Date

Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

l No sample container / preservation non-compliance exists.

Any sample identifications that cannot be displayed entirely in the analysis summary table will be listed below.

ES1815791-001 : [ 17-May-2018 ] : BH312C - ES1814822-007

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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ES1815791-001 17-May-2018 00:00 BH312C  ES1814822-007 ü ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.

Requested Deliverables

ALL INVOICES

- A4 - AU Tax Invoice (INV) Email administrator@rca.com.au

FIONA BROOKER

- *AU Certificate of Analysis - NATA (COA) Email fionab@rca.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email fionab@rca.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email fionab@rca.com.au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email fionab@rca.com.au

- Chain of Custody (CoC) (COC) Email fionab@rca.com.au

- EDI Format - ENMRG (ENMRG) Email fionab@rca.com.au

- EDI Format - ESDAT (ESDAT) Email fionab@rca.com.au
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

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

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

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

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

purposes.

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

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EP071:  Results of sample BH302B have been confirmed by re-extraction and re-analysis.l

EA200: As only one sample container was submitted for multiple tests, at the client's request, sub sampling was conducted prior to Asbestos analysis. As this has the potential to 

understate detection, results should be scrutinised accordingly.

l

EA200  'Am'    Amosite (brown asbestos)l

EA200  'Cr'     Crocidolite (blue asbestos)l

EA200 'Trace' - Asbestos fibres ("Free Fibres") detected by trace analysis per AS4964. The result can be interpreted that the sample contains detectable 'respirable' asbestos fibresl

EA200: Asbestos Identification Samples were analysed by Polarised Light Microscopy including dispersion staining.l

EA200   Legendl

EA200  'Ch'    Chrysotile (white asbestos)l

EA200:  'UMF' Unknown Mineral Fibres. "-" indicates fibres detected may or may not be asbestos fibres. Confirmation by alternative techniques is recommended.l

EA200: Negative results for vinyl tiles should be confirmed by an independent analytical technique.l

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene.  TEF values 

are provided in brackets as follows:  Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0), 

Benzo(g.h.i)perylene (0.01).  Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the reported LOR, and for 'TEQ LOR' are treated as being equal to the reported LOR.  

Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with non-detects for all of the eight TEQ PAHs.

l

EA200: For samples larger than 30g, the <2mm fraction may be sub-sampled prior to trace analysis as outlined in ISO23909:2008(E) Sect 6.3.2-2l

EA200: 'Yes' - Asbestos detected by polarised light microscopy including dispersion staining.l

EA200: 'No*' - No asbestos found, at the reporting limit of 0.1g/kg, by polarised light microscopy including dispersion staining. Asbestos material was detected and positively identified at concentrations estimated to 

be below 0.1g/kg.

l

EA200: 'No' - No asbestos found at the reporting limit 0.1g/kg, by polarised light microscopy including dispersion staining.l
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Analytical Results

BH308BBH306ABH304ABH302BBH301AClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0015-May-2018 00:0014-May-2018 00:0014-May-2018 00:0014-May-2018 00:00Client sampling date / time

ES1814822-005ES1814822-004ES1814822-003ES1814822-002ES1814822-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content (Dried @ 105-110°C)

5.2 4.6 3.7 15.2 7.6%1.0----Moisture Content

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

NoAsbestos (Trace) No No No NoFibres51332-21-4

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

NoAsbestos Detected No No No Nog/kg0.11332-21-4

-Asbestos Type - - - ----1332-21-4

20.0 30.3 31.3 24.4 16.2g0.01----Sample weight (dry)

S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER-------APPROVED IDENTIFIER:

EG005T: Total Metals by ICP-AES

<5Arsenic <5 <5 <5 <5mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

8Chromium 17 33 46 12mg/kg27440-47-3

<5Copper 39 <5 6 17mg/kg57440-50-8

10Lead 29 14 10 11mg/kg57439-92-1

<2Nickel 16 <2 17 4mg/kg27440-02-0

84Zinc 30 10 12 19mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 <0.1 <0.1mg/kg0.17439-97-6

EP066: Polychlorinated Biphenyls (PCB)

<0.1 <0.1 <0.1 <0.1 <0.1mg/kg0.1----Total Polychlorinated biphenyls

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) <0.05 <0.05 <0.05 <0.05mg/kg0.05118-74-1

<0.05beta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-85-7

<0.05gamma-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.0558-89-9

<0.05delta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-86-8

<0.05Heptachlor <0.05 <0.05 <0.05 <0.05mg/kg0.0576-44-8

<0.05Aldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2

<0.05Heptachlor epoxide <0.05 <0.05 <0.05 <0.05mg/kg0.051024-57-3

<0.05^ <0.05 <0.05 <0.05 <0.05mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-74-2

<0.05alpha-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.05959-98-8

<0.05cis-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-71-9

<0.05Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.0560-57-1
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Analytical Results

BH308BBH306ABH304ABH302BBH301AClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0015-May-2018 00:0014-May-2018 00:0014-May-2018 00:0014-May-2018 00:00Client sampling date / time

ES1814822-005ES1814822-004ES1814822-003ES1814822-002ES1814822-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

<0.054.4`-DDE <0.05 <0.05 <0.05 <0.05mg/kg0.0572-55-9

<0.05Endrin <0.05 <0.05 <0.05 <0.05mg/kg0.0572-20-8

<0.05beta-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) <0.05 <0.05 <0.05 <0.05mg/kg0.05115-29-7

<0.054.4`-DDD <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8

<0.05Endrin aldehyde <0.05 <0.05 <0.05 <0.05mg/kg0.057421-93-4

<0.05Endosulfan sulfate <0.05 <0.05 <0.05 <0.05mg/kg0.051031-07-8

<0.24.4`-DDT <0.2 <0.2 <0.2 <0.2mg/kg0.250-29-3

<0.05Endrin ketone <0.05 <0.05 <0.05 <0.05mg/kg0.0553494-70-5

<0.2Methoxychlor <0.2 <0.2 <0.2 <0.2mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 <0.5mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene 1.2 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene 1.8 <0.5 <0.5 0.7mg/kg0.5206-44-0

<0.5Pyrene 1.8 <0.5 <0.5 0.8mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 <0.5mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene 0.6 <0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ 5.4 <0.5 <0.5 1.5mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ 0.6 <0.5 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 1.0 0.6 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.3 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons
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Analytical Results

BH308BBH306ABH304ABH302BBH301AClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0015-May-2018 00:0014-May-2018 00:0014-May-2018 00:0014-May-2018 00:00Client sampling date / time

ES1814822-005ES1814822-004ES1814822-003ES1814822-002ES1814822-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 250 <100 <100 <100mg/kg100----C29 - C36 Fraction

<50^ 250 <50 <50 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 220 <100 <100 <100mg/kg100---->C16 - C34 Fraction

<100 440 <100 <100 <100mg/kg100---->C34 - C40 Fraction

<50^ 660 <50 <50 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Total Xylenes

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP066S: PCB Surrogate

71.0Decachlorobiphenyl 72.0 90.0 81.0 80.0%0.12051-24-3

EP068S: Organochlorine Pesticide Surrogate

76.7Dibromo-DDE 81.1 89.8 97.0 108%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

68.9DEF 88.2 78.9 82.3 76.6%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

96.3Phenol-d6 94.5 106 98.0 93.1%0.513127-88-3

92.62-Chlorophenol-D4 93.0 94.9 95.7 92.2%0.593951-73-6

51.12.4.6-Tribromophenol 60.1 51.9 60.0 56.8%0.5118-79-6
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Analytical Results

BH308BBH306ABH304ABH302BBH301AClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0015-May-2018 00:0014-May-2018 00:0014-May-2018 00:0014-May-2018 00:00Client sampling date / time

ES1814822-005ES1814822-004ES1814822-003ES1814822-002ES1814822-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP075(SIM)T: PAH Surrogates

74.42-Fluorobiphenyl 80.7 79.8 80.0 81.4%0.5321-60-8

98.8Anthracene-d10 96.6 87.8 114 95.6%0.51719-06-8

73.54-Terphenyl-d14 69.7 78.7 76.7 74.1%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

1061.2-Dichloroethane-D4 104 107 99.9 103%0.217060-07-0

103Toluene-D8 103 106 97.6 97.0%0.22037-26-5

92.34-Bromofluorobenzene 91.3 92.6 85.1 86.2%0.2460-00-4
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Analytical Results

QA2BH316ABH314BBH312CBH309BClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0017-May-2018 00:0016-May-2018 00:0017-May-2018 00:0015-May-2018 00:00Client sampling date / time

ES1814822-010ES1814822-009ES1814822-008ES1814822-007ES1814822-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA055: Moisture Content (Dried @ 105-110°C)

22.1 9.8 9.8 24.0 21.8%1.0----Moisture Content

EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

NoAsbestos (Trace) No No No NoFibres51332-21-4

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

NoAsbestos Detected No No No Nog/kg0.11332-21-4

-Asbestos Type - - - ----1332-21-4

14.4 19.7 15.2 16.4 16.5g0.01----Sample weight (dry)

S.SPOONER S.SPOONER S.SPOONER S.SPOONER S.SPOONER-------APPROVED IDENTIFIER:

EG005T: Total Metals by ICP-AES

6Arsenic <5 <5 8 6mg/kg57440-38-2

<1Cadmium <1 <1 <1 <1mg/kg17440-43-9

45Chromium 119 6 29 36mg/kg27440-47-3

9Copper 26 30 22 7mg/kg57440-50-8

16Lead 5 20 27 16mg/kg57439-92-1

13Nickel 99 5 16 3mg/kg27440-02-0

7Zinc 58 35 42 <5mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS

<0.1Mercury <0.1 <0.1 <0.1 <0.1mg/kg0.17439-97-6

EP066: Polychlorinated Biphenyls (PCB)

<0.1 <0.1 <0.1 <0.1 <0.1mg/kg0.1----Total Polychlorinated biphenyls

EP068A: Organochlorine Pesticides (OC)

<0.05alpha-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-84-6

<0.05Hexachlorobenzene (HCB) <0.05 <0.05 <0.05 <0.05mg/kg0.05118-74-1

<0.05beta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-85-7

<0.05gamma-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.0558-89-9

<0.05delta-BHC <0.05 <0.05 <0.05 <0.05mg/kg0.05319-86-8

<0.05Heptachlor <0.05 <0.05 <0.05 <0.05mg/kg0.0576-44-8

<0.05Aldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2

<0.05Heptachlor epoxide <0.05 <0.05 <0.05 <0.05mg/kg0.051024-57-3

<0.05^ <0.05 <0.05 <0.05 <0.05mg/kg0.05----Total Chlordane (sum)

<0.05trans-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-74-2

<0.05alpha-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.05959-98-8

<0.05cis-Chlordane <0.05 <0.05 <0.05 <0.05mg/kg0.055103-71-9

<0.05Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.0560-57-1
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Analytical Results

QA2BH316ABH314BBH312CBH309BClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0017-May-2018 00:0016-May-2018 00:0017-May-2018 00:0015-May-2018 00:00Client sampling date / time

ES1814822-010ES1814822-009ES1814822-008ES1814822-007ES1814822-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP068A: Organochlorine Pesticides (OC) - Continued

<0.054.4`-DDE <0.05 <0.05 <0.05 <0.05mg/kg0.0572-55-9

<0.05Endrin <0.05 <0.05 <0.05 <0.05mg/kg0.0572-20-8

<0.05beta-Endosulfan <0.05 <0.05 <0.05 <0.05mg/kg0.0533213-65-9

<0.05^ Endosulfan (sum) <0.05 <0.05 <0.05 <0.05mg/kg0.05115-29-7

<0.054.4`-DDD <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8

<0.05Endrin aldehyde <0.05 <0.05 <0.05 <0.05mg/kg0.057421-93-4

<0.05Endosulfan sulfate <0.05 <0.05 <0.05 <0.05mg/kg0.051031-07-8

<0.24.4`-DDT <0.2 <0.2 <0.2 <0.2mg/kg0.250-29-3

<0.05Endrin ketone <0.05 <0.05 <0.05 <0.05mg/kg0.0553494-70-5

<0.2Methoxychlor <0.2 <0.2 <0.2 <0.2mg/kg0.272-43-5

<0.05^ Sum of Aldrin + Dieldrin <0.05 <0.05 <0.05 <0.05mg/kg0.05309-00-2/60-57-1

<0.05^ Sum of DDD + DDE + DDT <0.05 <0.05 <0.05 <0.05mg/kg0.0572-54-8/72-55-9/5

0-2

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.5 <0.5 <0.5mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.5 <0.5 <0.5mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.5 <0.5 <0.5mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.5 <0.5 <0.5mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.5 <0.5 <0.5mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.5 <0.5 <0.5mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.5 <0.5 <0.5mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.5 <0.5 <0.5mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.5 <0.5 <0.5mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.5 <0.5 <0.5mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 0.6mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 1.2mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons
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Analytical Results

QA2BH316ABH314BBH312CBH309BClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0017-May-2018 00:0016-May-2018 00:0017-May-2018 00:0015-May-2018 00:00Client sampling date / time

ES1814822-010ES1814822-009ES1814822-008ES1814822-007ES1814822-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Petroleum Hydrocarbons - Continued

<10 <10 <10 <10 <10mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 <50mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 <100mg/kg100----C15 - C28 Fraction

<100 <100 <100 <100 <100mg/kg100----C29 - C36 Fraction

<50^ <50 <50 <50 <50mg/kg50----C10 - C36 Fraction (sum)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 <10mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 <10mg/kg10C6_C10-BTEX

<50 <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 <100mg/kg100---->C16 - C34 Fraction

<100 <100 <100 <100 <100mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 <50 <50mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 <50mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 <0.5mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 <0.5mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Total Xylenes

<1Naphthalene <1 <1 <1 <1mg/kg191-20-3

EP066S: PCB Surrogate

73.0Decachlorobiphenyl 83.0 82.0 73.0 72.0%0.12051-24-3

EP068S: Organochlorine Pesticide Surrogate

98.6Dibromo-DDE 100 134 86.5 93.6%0.0521655-73-2

EP068T: Organophosphorus Pesticide Surrogate

70.3DEF 80.2 67.8 65.1 73.0%0.0578-48-8

EP075(SIM)S: Phenolic Compound Surrogates

92.3Phenol-d6 97.6 85.8 74.9 74.1%0.513127-88-3

91.82-Chlorophenol-D4 97.9 96.1 77.5 84.6%0.593951-73-6

45.52.4.6-Tribromophenol 48.4 50.4 37.6 42.2%0.5118-79-6
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Analytical Results

QA2BH316ABH314BBH312CBH309BClient sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

15-May-2018 00:0017-May-2018 00:0016-May-2018 00:0017-May-2018 00:0015-May-2018 00:00Client sampling date / time

ES1814822-010ES1814822-009ES1814822-008ES1814822-007ES1814822-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP075(SIM)T: PAH Surrogates

83.02-Fluorobiphenyl 91.6 89.7 73.0 72.7%0.5321-60-8

98.8Anthracene-d10 112 93.2 89.6 96.7%0.51719-06-8

80.44-Terphenyl-d14 79.4 66.5 67.3 77.3%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

97.71.2-Dichloroethane-D4 101 104 99.9 98.2%0.217060-07-0

98.9Toluene-D8 105 113 101 105%0.22037-26-5

87.34-Bromofluorobenzene 106 107 96.6 103%0.2460-00-4

Analytical Results
Descriptive Results

Sub-Matrix: SOIL

Analytical ResultsMethod: Compound Client sample ID  - Client sampling date / time

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

EA200: Description Mid brown sandy soil.BH301A - 14-May-2018 00:00

EA200: Description Mid brown sandy soil.BH302B - 14-May-2018 00:00

EA200: Description Mid brown sandy soil.BH304A - 14-May-2018 00:00

EA200: Description Mid brown clay soil.BH306A - 15-May-2018 00:00

EA200: Description Mid brown clay soil.BH308B - 15-May-2018 00:00

EA200: Description Mid brown clay soil.BH309B - 15-May-2018 00:00

EA200: Description Mid grey sandy soil.BH312C - 17-May-2018 00:00

EA200: Description Mid brown clay soil.BH314B - 16-May-2018 00:00

EA200: Description Mid brown clay soil.BH316A - 17-May-2018 00:00

EA200: Description Mid brown clay soil.QA2 - 15-May-2018 00:00
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP066S: PCB Surrogate

Decachlorobiphenyl 2051-24-3 39 149

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE 21655-73-2 49 147

EP068T: Organophosphorus Pesticide Surrogate

DEF 78-48-8 35 143

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 63 123

2-Chlorophenol-D4 93951-73-6 66 122

2.4.6-Tribromophenol 118-79-6 40 138

EP075(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 70 122

Anthracene-d10 1719-06-8 66 128

4-Terphenyl-d14 1718-51-0 65 129

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 133

Toluene-D8 2037-26-5 74 132

4-Bromofluorobenzene 460-00-4 72 130
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QUALITY CONTROL REPORT
Work Order : ES1814822 Page : 1 of 9

:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

:Contact MS FIONA BROOKER :Contact Customer Services ES

:Address P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone +61 02 4902 9200 +61-2-8784 8555:Telephone

:Project 13529 Date Samples Received : 23-May-2018

:Order number Date Analysis Commenced : 24-May-2018

:C-O-C number ---- Issue Date : 29-May-2018

Sampler : THOMAS HOSKING

Site : ----

Quote number : SYBQ/400/17

No. of samples received 10:

No. of samples analysed 10:

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

This Quality Control Report contains the following information:

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

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

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

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

Signatories Accreditation CategoryPosition

Edwandy Fadjar Organic Coordinator Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Sanjeshni Jyoti Senior Chemist Volatiles Sydney Organics, Smithfield, NSW

Shaun Spooner Asbestos Identifier Newcastle - Asbestos, Mayfield West, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

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

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA055: Moisture Content (Dried @ 105-110°C)  (QC Lot: 1675944)

EA055: Moisture Content ---- 0.1 % 3.7 3.9 6.42 No LimitBH304A ES1814822-003

EA055: Moisture Content ---- 0.1 % 8.6 10.0 15.1 0% - 50%Anonymous ES1814829-004

EG005T: Total Metals by ICP-AES  (QC Lot: 1680604)

EG005T: Lead 7439-92-1 5 mg/kg 53100 44900 16.7 0% - 20%Anonymous ES1814845-001

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No LimitBH301A ES1814822-001

EG005T: Chromium 7440-47-3 2 mg/kg 8 14 53.8 No Limit

EG005T: Nickel 7440-02-0 2 mg/kg <2 <2 0.00 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg <5 9 55.3 No Limit

EG005T: Copper 7440-50-8 5 mg/kg <5 <5 0.00 No Limit

EG005T: Lead 7439-92-1 5 mg/kg 10 11 10.9 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 84 86 1.69 0% - 50%

EG005T: Cadmium 7440-43-9 1 mg/kg 1 2 0.00 No LimitAnonymous ES1814845-001

EG005T: Chromium 7440-47-3 2 mg/kg 9 11 14.7 No Limit

EG005T: Nickel 7440-02-0 2 mg/kg 10 12 19.1 No Limit

EG005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit

EG005T: Copper 7440-50-8 5 mg/kg 37 42 12.2 No Limit

EG005T: Zinc 7440-66-6 5 mg/kg 2820 2990 5.74 0% - 20%

EG035T:  Total Recoverable Mercury by FIMS  (QC Lot: 1680603)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No LimitBH301A ES1814822-001

EG035T: Mercury 7439-97-6 0.1 mg/kg 0.1 0.2 0.00 No LimitAnonymous ES1814845-001

EP066: Polychlorinated Biphenyls (PCB)  (QC Lot: 1672777)

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 0.00 No LimitBH301A ES1814822-001

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 0.00 No LimitAnonymous ES1814897-001

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 1672774)
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 1672774)  - continued

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No LimitBH301A ES1814822-001

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.00 No LimitAnonymous ES1814897-001

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.00 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 1672774)  - continued

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No LimitAnonymous ES1814897-001

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 1672776)

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitBH301A ES1814822-001

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymous ES1814897-001

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit
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Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 1672776)  - continued

EP075(SIM): Sum of polycyclic aromatic 

hydrocarbons

---- 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymous ES1814897-001

EP075(SIM): Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1671448)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitBH301A ES1814822-001

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitAnonymous ES1814869-001

EP080/071: Total Petroleum Hydrocarbons  (QC Lot: 1672775)

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitBH301A ES1814822-001

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymous ES1814897-001

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1671448)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitBH301A ES1814822-001

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitAnonymous ES1814869-001

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QC Lot: 1672775)

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitBH301A ES1814822-001

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymous ES1814897-001

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit

EP080: BTEXN  (QC Lot: 1671448)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitBH301A ES1814822-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitAnonymous ES1814869-001

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005T: Total Metals by ICP-AES  (QCLot: 1680604)

EG005T: Arsenic 7440-38-2 5 mg/kg <5 88.321.7 mg/kg 12686

EG005T: Cadmium 7440-43-9 1 mg/kg <1 96.54.64 mg/kg 11383

EG005T: Chromium 7440-47-3 2 mg/kg <2 95.643.9 mg/kg 12876

EG005T: Copper 7440-50-8 5 mg/kg <5 94.632 mg/kg 12086

EG005T: Lead 7439-92-1 5 mg/kg <5 92.640 mg/kg 11480

EG005T: Nickel 7440-02-0 2 mg/kg <2 10255 mg/kg 12387

EG005T: Zinc 7440-66-6 5 mg/kg <5 10260.8 mg/kg 12280

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 1680603)

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 74.82.57 mg/kg 10570

EP066: Polychlorinated Biphenyls (PCB)  (QCLot: 1672777)

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 90.01 mg/kg 12662

EP068A: Organochlorine Pesticides (OC)  (QCLot: 1672774)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 87.20.5 mg/kg 11369

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 80.60.5 mg/kg 11765

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 88.90.5 mg/kg 11967

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 1060.5 mg/kg 11668

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 89.90.5 mg/kg 11765

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 89.50.5 mg/kg 11567

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 1040.5 mg/kg 11569

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 82.90.5 mg/kg 11862

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 75.90.5 mg/kg 11763

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 78.70.5 mg/kg 11666

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 76.80.5 mg/kg 11664

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 77.60.5 mg/kg 11666

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 98.90.5 mg/kg 11567

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 77.50.5 mg/kg 12367

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 79.90.5 mg/kg 11569

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 77.40.5 mg/kg 12169

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 86.00.5 mg/kg 12056

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 83.10.5 mg/kg 12462

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 84.10.5 mg/kg 12066

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 84.30.5 mg/kg 12264

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 81.40.5 mg/kg 13054

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 1672776)
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 1672776)  - continued

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 94.86 mg/kg 12577

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 1006 mg/kg 12472

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 97.46 mg/kg 12773

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 97.96 mg/kg 12672

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 98.16 mg/kg 12775

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 99.56 mg/kg 12777

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 1016 mg/kg 12773

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 93.96 mg/kg 12874

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 89.96 mg/kg 12369

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 95.86 mg/kg 12775

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3

0.5 mg/kg <0.5 91.06 mg/kg 11668

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 99.96 mg/kg 12674

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 99.56 mg/kg 12670

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 1036 mg/kg 12161

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 1026 mg/kg 11862

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 99.46 mg/kg 12163

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1671448)

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 82.026 mg/kg 12868

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1672775)

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 106200 mg/kg 12975

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 109300 mg/kg 13177

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 105200 mg/kg 12971

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1671448)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 87.531 mg/kg 12868

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1672775)

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 103250 mg/kg 12577

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 106350 mg/kg 13874

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 97.5150 mg/kg 13163

EP080: BTEXN  (QCLot: 1671448)

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 1001 mg/kg 11662

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 99.21 mg/kg 12167

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 94.31 mg/kg 11765

EP080: meta- & para-Xylene 108-38-3 

106-42-3

0.5 mg/kg <0.5 93.02 mg/kg 11866

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 94.11 mg/kg 12068

EP080: Naphthalene 91-20-3 1 mg/kg <1 90.41 mg/kg 11963
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Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG005T: Total Metals by ICP-AES  (QCLot: 1680604)

BH301A ES1814822-001 7440-38-2EG005T: Arsenic 10850 mg/kg 13070

7440-43-9EG005T: Cadmium 11550 mg/kg 13070

7440-47-3EG005T: Chromium 11850 mg/kg 13070

7440-50-8EG005T: Copper 114250 mg/kg 13070

7439-92-1EG005T: Lead 114250 mg/kg 13070

7440-02-0EG005T: Nickel 11650 mg/kg 13070

7440-66-6EG005T: Zinc 122250 mg/kg 13070

EG035T:  Total Recoverable Mercury by FIMS  (QCLot: 1680603)

BH301A ES1814822-001 7439-97-6EG035T: Mercury 75.25 mg/kg 13070

EP066: Polychlorinated Biphenyls (PCB)  (QCLot: 1672777)

BH301A ES1814822-001 ----EP066: Total Polychlorinated biphenyls 88.01 mg/kg 13070

EP068A: Organochlorine Pesticides (OC)  (QCLot: 1672774)

BH301A ES1814822-001 58-89-9EP068: gamma-BHC 93.90.5 mg/kg 13070

76-44-8EP068: Heptachlor 1060.5 mg/kg 13070

309-00-2EP068: Aldrin 95.10.5 mg/kg 13070

60-57-1EP068: Dieldrin 86.20.5 mg/kg 13070

72-20-8EP068: Endrin 86.02 mg/kg 13070

50-29-3EP068: 4.4`-DDT 99.92 mg/kg 13070

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons  (QCLot: 1672776)

BH301A ES1814822-001 83-32-9EP075(SIM): Acenaphthene 12510 mg/kg 13070

129-00-0EP075(SIM): Pyrene 12010 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1671448)

BH301A ES1814822-001 ----EP080: C6 - C9 Fraction 79.332.5 mg/kg 13070

EP080/071: Total Petroleum Hydrocarbons  (QCLot: 1672775)

BH301A ES1814822-001 ----EP071: C10 - C14 Fraction 105523 mg/kg 13773

----EP071: C15 - C28 Fraction 1142319 mg/kg 13153

----EP071: C29 - C36 Fraction 1221714 mg/kg 13252

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1671448)

BH301A ES1814822-001 C6_C10EP080: C6 - C10 Fraction 81.637.5 mg/kg 13070

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1672775)

BH301A ES1814822-001 ----EP071: >C10 - C16 Fraction 103860 mg/kg 13773

----EP071: >C16 - C34 Fraction 1213223 mg/kg 13153
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions  (QCLot: 1672775)  - continued

BH301A ES1814822-001 ----EP071: >C34 - C40 Fraction 1111058 mg/kg 13252

EP080: BTEXN  (QCLot: 1671448)

BH301A ES1814822-001 71-43-2EP080: Benzene 88.12.5 mg/kg 13070

108-88-3EP080: Toluene 86.82.5 mg/kg 13070

100-41-4EP080: Ethylbenzene 88.12.5 mg/kg 13070

108-38-3 

106-42-3

EP080: meta- & para-Xylene 84.82.5 mg/kg 13070

95-47-6EP080: ortho-Xylene 88.42.5 mg/kg 13070

91-20-3EP080: Naphthalene 85.92.5 mg/kg 13070
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:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

:Contact MS FIONA BROOKER Telephone : +61-2-8784 8555

:Project 13529 Date Samples Received : 23-May-2018

Site : ---- Issue Date : 29-May-2018

THOMAS HOSKING:Sampler No. of samples received : 10

:Order number No. of samples analysed : 10

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

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

 

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

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l NO Matrix Spike outliers occur.

l Surrogate recovery outliers exist for all regular sample matrices - please see following pages for full details.

Outliers : Analysis Holding Time Compliance

l NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

l NO Quality Control Sample Frequency Outliers exist.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Regular Sample Surrogates

Sub-Matrix: SOIL

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Samples Submitted 

ES1814822-009 118-79-62.4.6-TribromophenolBH316A Recovery less than lower data quality 

objective

40-138 %EP075(SIM)S: Phenolic Compound Surrogates 37.6 %

Analysis Holding Time Compliance

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

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

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

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA055: Moisture Content (Dried @ 105-110°C)

Soil Glass Jar - Unpreserved (EA055)

BH301A, BH302B,

BH304A

28-May-2018---- 25-May-2018----14-May-2018 ---- ü

Soil Glass Jar - Unpreserved (EA055)

BH306A, BH308B,

BH309B, QA2

29-May-2018---- 25-May-2018----15-May-2018 ---- ü

Soil Glass Jar - Unpreserved (EA055)

BH314B 30-May-2018---- 25-May-2018----16-May-2018 ---- ü
Soil Glass Jar - Unpreserved (EA055)

BH312C, BH316A 31-May-2018---- 25-May-2018----17-May-2018 ---- ü
EA200: AS 4964 - 2004 Identification of Asbestos in bulk samples

Snap Lock Bag - Subsampled by ALS (EA200)

BH301A, BH302B,

BH304A

10-Nov-2018---- 28-May-2018----14-May-2018 ---- ü

Snap Lock Bag - Subsampled by ALS (EA200)

BH306A, BH308B,

BH309B, QA2

11-Nov-2018---- 28-May-2018----15-May-2018 ---- ü

Snap Lock Bag - Subsampled by ALS (EA200)

BH314B 12-Nov-2018---- 28-May-2018----16-May-2018 ---- ü
Snap Lock Bag - Subsampled by ALS (EA200)

BH312C, BH316A 13-Nov-2018---- 28-May-2018----17-May-2018 ---- ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA200: AS 4964 - 2004 Identification of Asbestos in Soils

Snap Lock Bag - Subsampled by ALS (EA200)

BH301A, BH302B,

BH304A

10-Nov-2018---- 28-May-2018----14-May-2018 ---- ü

Snap Lock Bag - Subsampled by ALS (EA200)

BH306A, BH308B,

BH309B, QA2

11-Nov-2018---- 28-May-2018----15-May-2018 ---- ü

Snap Lock Bag - Subsampled by ALS (EA200)

BH314B 12-Nov-2018---- 28-May-2018----16-May-2018 ---- ü
Snap Lock Bag - Subsampled by ALS (EA200)

BH312C, BH316A 13-Nov-2018---- 28-May-2018----17-May-2018 ---- ü
EG005T: Total Metals by ICP-AES

Soil Glass Jar - Unpreserved (EG005T)

BH301A, BH302B,

BH304A

10-Nov-201810-Nov-2018 28-May-201828-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EG005T)

BH306A, BH308B,

BH309B, QA2

11-Nov-201811-Nov-2018 28-May-201828-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EG005T)

BH314B 12-Nov-201812-Nov-2018 28-May-201828-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EG005T)

BH312C, BH316A 13-Nov-201813-Nov-2018 28-May-201828-May-201817-May-2018 ü ü
EG035T:  Total Recoverable Mercury by FIMS

Soil Glass Jar - Unpreserved (EG035T)

BH301A, BH302B,

BH304A

11-Jun-201811-Jun-2018 28-May-201828-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EG035T)

BH306A, BH308B,

BH309B, QA2

12-Jun-201812-Jun-2018 28-May-201828-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EG035T)

BH314B 13-Jun-201813-Jun-2018 28-May-201828-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EG035T)

BH312C, BH316A 14-Jun-201814-Jun-2018 28-May-201828-May-201817-May-2018 ü ü
EP066: Polychlorinated Biphenyls (PCB)

Soil Glass Jar - Unpreserved (EP066)

BH301A, BH302B,

BH304A

04-Jul-201828-May-2018 26-May-201825-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP066)

BH306A, BH308B,

BH309B, QA2

04-Jul-201829-May-2018 26-May-201825-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP066)

BH314B 04-Jul-201830-May-2018 26-May-201825-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP066)

BH312C, BH316A 04-Jul-201831-May-2018 26-May-201825-May-201817-May-2018 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved (EP068)

BH301A, BH302B,

BH304A

04-Jul-201828-May-2018 26-May-201825-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP068)

BH306A, BH308B,

BH309B, QA2

04-Jul-201829-May-2018 26-May-201825-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP068)

BH314B 04-Jul-201830-May-2018 26-May-201825-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP068)

BH312C, BH316A 04-Jul-201831-May-2018 26-May-201825-May-201817-May-2018 ü ü
EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved (EP075(SIM))

BH301A, BH302B,

BH304A

04-Jul-201828-May-2018 26-May-201825-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP075(SIM))

BH306A, BH308B,

BH309B, QA2

04-Jul-201829-May-2018 26-May-201825-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP075(SIM))

BH314B 04-Jul-201830-May-2018 26-May-201825-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP075(SIM))

BH312C, BH316A 04-Jul-201831-May-2018 26-May-201825-May-201817-May-2018 ü ü
EP080/071: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved (EP080)

BH301A, BH302B,

BH304A

28-May-201828-May-2018 27-May-201824-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH301A, BH302B,

BH304A

04-Jul-201828-May-2018 26-May-201825-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH306A, BH308B,

BH309B, QA2

29-May-201829-May-2018 27-May-201824-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH306A, BH308B,

BH309B, QA2

04-Jul-201829-May-2018 26-May-201825-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH314B 30-May-201830-May-2018 27-May-201824-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP071)

BH314B 04-Jul-201830-May-2018 26-May-201825-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH312C, BH316A 31-May-201831-May-2018 27-May-201824-May-201817-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP071)

BH312C, BH316A 04-Jul-201831-May-2018 26-May-201825-May-201817-May-2018 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved (EP080)

BH301A, BH302B,

BH304A

28-May-201828-May-2018 27-May-201824-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH301A, BH302B,

BH304A

04-Jul-201828-May-2018 26-May-201825-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH306A, BH308B,

BH309B, QA2

29-May-201829-May-2018 27-May-201824-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP071)

BH306A, BH308B,

BH309B, QA2

04-Jul-201829-May-2018 26-May-201825-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH314B 30-May-201830-May-2018 27-May-201824-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP071)

BH314B 04-Jul-201830-May-2018 26-May-201825-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH312C, BH316A 31-May-201831-May-2018 27-May-201824-May-201817-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP071)

BH312C, BH316A 04-Jul-201831-May-2018 26-May-201825-May-201817-May-2018 ü ü
EP080: BTEXN

Soil Glass Jar - Unpreserved (EP080)

BH301A, BH302B,

BH304A

28-May-201828-May-2018 27-May-201824-May-201814-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH306A, BH308B,

BH309B, QA2

29-May-201829-May-2018 27-May-201824-May-201815-May-2018 ü ü

Soil Glass Jar - Unpreserved (EP080)

BH314B 30-May-201830-May-2018 27-May-201824-May-201816-May-2018 ü ü
Soil Glass Jar - Unpreserved (EP080)

BH312C, BH316A 31-May-201831-May-2018 27-May-201824-May-201817-May-2018 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üMoisture Content EA055

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 12.50  10.002 16 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 15.00  10.003 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 10.53  10.002 19 üTRH Volatiles/BTEX EP080

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üPAH/Phenols (SIM) EP075(SIM)

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPesticides by GCMS EP068

NEPM 2013 B3 & ALS QC Standard 6.25  5.001 16 üPolychlorinated Biphenyls (PCB) EP066

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Mercury by FIMS EG035T

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Metals by ICP-AES EG005T

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH - Semivolatile Fraction EP071

NEPM 2013 B3 & ALS QC Standard 5.26  5.001 19 üTRH Volatiles/BTEX EP080
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

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

Analytical Methods Method DescriptionsMatrixMethod

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.  

This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Moisture Content EA055 SOIL

AS 4964 - 2004 Method for the qualitative identification of asbestos in bulk samples

Analysis by Polarised Light Microscopy including dispersion staining

Asbestos Identification in Soils EA200 SOIL

In house: Referenced to APHA 3120; USEPA SW 846 - 6010.  Metals are determined following an appropriate 

acid digestion of the soil.  The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present.  Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals by ICP-AES EG005T SOIL

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2) (Cold Vapour generation) AAS)  

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3)

Total Mercury by FIMS EG035T SOIL

In house: Referenced to USEPA SW 846 - 8270D  Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013) 

Schedule B(3) (Method 504)

Polychlorinated Biphenyls (PCB) EP066 SOIL

In house: Referenced to USEPA SW 846 - 8270D Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This technique is compliant with NEPM (2013) 

Schedule B(3) (Method 504,505)

Pesticides by GCMS EP068 SOIL

In house: Referenced to USEPA SW 846 - 8015A  Sample extracts are analysed by Capillary GC/FID and 

quantified against alkane standards over the range C10 - C40. Compliant with NEPM amended 2013.

TRH - Semivolatile Fraction EP071 SOIL

In house: Referenced to USEPA SW 846 - 8270D.  Extracts are analysed by Capillary GC/MS in Selective Ion 

Mode (SIM) and quantification is by comparison against an established 5 point calibration curve. This method is 

compliant with NEPM (2013) Schedule B(3) (Method 502 and 507)

PAH/Phenols (SIM) EP075(SIM) SOIL

In house: Referenced to USEPA SW 846 - 8260B.  Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established  5 point calibration curve. Compliant with NEPM 

amended 2013.

TRH Volatiles/BTEX EP080 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA 200.2.  Hot Block Acid Digestion  1.0g of sample is heated with Nitric and 

Hydrochloric acids, then cooled.  Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis.  Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

Hot Block Digest for metals in soils 

sediments and sludges

EN69 SOIL

In house: Referenced to USEPA SW 846 - 5030A.  5g of solid is shaken with surrogate and 10mL methanol prior 

to analysis by Purge and Trap -  GC/MS.

Methanolic Extraction of Soils for Purge 

and Trap

ORG16 SOIL
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Preparation Methods Method DescriptionsMatrixMethod

In house:  Mechanical agitation (tumbler). 10g of sample, Na2SO4 and surrogate are extracted with 30mL 1:1 

DCM/Acetone by end over end tumble.  The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis.

Tumbler Extraction of Solids ORG17 SOIL





Environmental

SAMPLE RECEIPT NOTIFICATION (SRN)
Work Order : ES1814822

:: LaboratoryClient Environmental Division SydneyROBERT CARR & ASSOCIATES P/L

: :ContactContact MS FIONA BROOKER Customer Services ES

:: AddressAddress P O BOX 175

CARRINGTON NSW, AUSTRALIA 2294

277-289 Woodpark Road Smithfield 

NSW Australia 2164

:: E-mailE-mail fionab@rca.com.au ALSEnviro.Sydney@alsglobal.com

:: TelephoneTelephone +61 02 4902 9200 +61-2-8784 8555

:: FacsimileFacsimile +61 02 4902 9299 +61-2-8784 8500

::Project 13529 Page 1 of 3

:Order number :Quote number ES2017ROBCAR0004 (SYBQ/400/17)

:C-O-C number ---- :QC Level NEPM 2013 B3 & ALS QC Standard

Site : ----

Sampler : THOMAS HOSKING

Dates
Date Samples Received : Issue Date : 23-May-201823-May-2018 14:32

Scheduled Reporting Date: 29-May-2018:Client Requested Due 

Date

29-May-2018

Delivery Details
Mode of Delivery : :Undefined Not AvailableSecurity Seal

No. of coolers/boxes : :1 Temperature 10.3 - Ice Bricks present

: : 10 / 10Receipt Detail No. of samples received / analysed

General Comments

This report contains the following information:l

- Sample Container(s)/Preservation Non-Compliances

- Summary of Sample(s) and Requested Analysis

- Proactive Holding Time Report

- Requested Deliverables

l Please refer to the Proactive Holding Time Report table below which summarises breaches of 

recommended holding times that have occurred prior to samples/instructions being received at 

the laboratory.  The absence of this summary table indicates that all samples have been received 

within the recommended holding times for the analysis requested.
l Sample(s) requiring volatile organic compound analysis received in airtight containers (ZHE).
l Asbestos analysis will be conducted by ALS Newcastle.
l Please direct any queries you have regarding this work order to the above ALS laboratory contact.

l Analytical work for this work order will be conducted at ALS Sydney.

l Sample Disposal - Aqueous (3 weeks), Solid (2 months) from receipt of samples.

l EA200: As only one sample container was submitted for multiple tests, at the client's request, sub 

sampling was conducted prior to Asbestos analysis. As this has the potential to understate 

detection, results should be scrutinised accordingly.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Sample Container(s)/Preservation Non-Compliances

All comparisons are made against pretreatment/preservation AS, APHA, USEPA standards.

Method
Sample Container Received Preferred Sample Container for AnalysisClient sample ID

Asbestos Identification in Soils : EA200

BH301A - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH302B - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH304A - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH306A - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH308B - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH309B - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH312C - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH314B - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

BH316A - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

QA2 - Snap Lock Bag - Subsampled by 

ALS

- Snap Lock Bag - ACM/Asbestos Grab 

Bag

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory 

process necessary for the execution of client requested 

tasks. Packages may contain additional analyses, such 

as the determination of moisture content and preparation 

tasks, that are included in the package.

If no sampling time is provided, the sampling time will 

default 00:00 on the date of sampling.  If no sampling date 

is provided, the sampling date will be assumed by the 

laboratory and displayed in brackets without a time 

component
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ES1814822-001 14-May-2018 00:00 BH301A ü ü ü ü

ES1814822-002 14-May-2018 00:00 BH302B ü ü ü ü

ES1814822-003 14-May-2018 00:00 BH304A ü ü ü ü

ES1814822-004 15-May-2018 00:00 BH306A ü ü ü ü

ES1814822-005 15-May-2018 00:00 BH308B ü ü ü ü

ES1814822-006 15-May-2018 00:00 BH309B ü ü ü ü

ES1814822-007 17-May-2018 00:00 BH312C ü ü ü ü

ES1814822-008 16-May-2018 00:00 BH314B ü ü ü ü

ES1814822-009 17-May-2018 00:00 BH316A ü ü ü ü

ES1814822-010 15-May-2018 00:00 QA2 ü ü ü ü

Matrix: SOIL

Client sample IDLaboratory sample 

ID

Client sampling 

date / time

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.
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Requested Deliverables

ALL INVOICES

- *AU Certificate of Analysis - NATA (COA) Email administrator@rca.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email administrator@rca.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email administrator@rca.com.au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email administrator@rca.com.au

- A4 - AU Tax Invoice (INV) Email administrator@rca.com.au

- Chain of Custody (CoC) (COC) Email administrator@rca.com.au

- EDI Format - ENMRG (ENMRG) Email administrator@rca.com.au

- EDI Format - ESDAT (ESDAT) Email administrator@rca.com.au

FIONA BROOKER

- *AU Certificate of Analysis - NATA (COA) Email fionab@rca.com.au

- *AU Interpretive QC Report - DEFAULT (Anon QCI Rep) (QCI) Email fionab@rca.com.au

- *AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC) Email fionab@rca.com.au

- A4 - AU Sample Receipt Notification - Environmental HT (SRN) Email fionab@rca.com.au

- A4 - AU Tax Invoice (INV) Email fionab@rca.com.au

- Chain of Custody (CoC) (COC) Email fionab@rca.com.au

- EDI Format - ENMRG (ENMRG) Email fionab@rca.com.au

- EDI Format - ESDAT (ESDAT) Email fionab@rca.com.au
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