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LOG SYMBOLS

LOG COLUMN SYMBOL DEFINITION

Groundwater
Record

Standing water level. Time delay following completion of drilling may be shown.

Extent of borehole collapse shortly after drilling.

Groundwater seepage into borehole or excavation noted during drilling or excavation.

Samples

ES Soil sample taken over depth indicated, for environmental analysis.

U50 Undisturbed 50mm diameter tube sample taken over depth indicated.

DB Bulk disturbed sample taken over depth indicated.

DS Small disturbed bag sample taken over depth indicated.

ASB Soil sample taken over depth indicated, for asbestos screening.

ASS Soil sample taken over depth indicated, for acid sulfate soil analysis.

SAL Soil sample taken over depth indicated, for salinity analysis.

Field Tests

N = 17 Standard Penetration Test (SPT) performed between depths indicated by lines. Individual
figures4, 7, 10 show blows per 150mm penetration. ‘R’ as noted below.

Nc =

5 Solid Cone Penetration Test (SCPT) performed between depths indicated by lines. Individual

figures show blows per 150mm penetration for 60 degree solid cone driven by SPT hammer.

‘R’ refers to apparent hammer refusal within the corresponding 150mm depth increment.
7

3 R

VNS = 25 Vane shear reading in kPa of Undrained Shear Strength.

PID = 100 Photoionisation detector reading in ppm (Soil sample heads pace test).

Moisture MC>PL Moisture content estimated to be greater than plastic limit.
(Cohesive Soils) MC≈PL Moisture content estimated to be approximately equal to plastic limit.

MC<PL Moisture content estimated to be less than plastic limit.

(Cohesionless)
Soils)

D DRY – Runs freely through fingers.

M MOIST – Does not run freely but no free water visible on soil surface.

W WET – Free water visible on soil surface.

Strength VS VERY SOFT – Unconfined compressive strength less than 25kPa
(Consistency) S SOFT – Unconfined compressive strength 25-5 0kPa
Cohesive Soils F FIRM – Unconfined compressive strength 50-1 00kPa

St STIFF – Unconfined compressive strength 100- 200kPa

VSt VERY STIFF – Unconfined compressive strength 200- 400kPa

H HARD – Unconfined compressive strength greater than 400kPa

( )
Bracketed symbol indicates estimated consistency based o n tactile examination or other
tests.

Density Index/ Density Index (ID) Range (%) SPT ‘ N’ Value Range (Blows/300mm )
Relative Density VL Very Loose <15 0-4

(Cohesionless
Soils)

L Loose 15-35 4-10

MD Medium Dense 35-65 10-30

D Dense 65-85 30-50

VD Very Dense >85 >50

( ) Bracketed symbol indicates estimated density based on ease of drilling or other tests.

Hand
Penetrometer
Readings

300

250

Numbers indicate individual test results in kPa on representative undisturbed
material unless noted otherwise

Remarks ‘V’ bit Hardened steel ‘V’ shaped bit.

‘TC’ bit Tungsten carbide wing bit.

T60
Penetration of auger string in mm under static load of rig applied by drill head
hydraulics without rotation of augers.
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LOG SYMBOLS CONTINUED

ROCK STRENGTH

Rock strength is defined by the Point Load Strength Index (Is 50) and refers to the strength of the rock substance in

the bedding. The test procedure is described by the International Journal of Rock Mechanics, Mining and

Geomechanics Abstract Volume 22, No 2, 1985.

TERM SYMBOL
Is (50)
MPa

FIELD GUIDE

Extremely Low: EL

0.03

0.1

0.3

1

3

10

Easily remoulded by hand to a material with soil properties.

Very Low: VL May be crumbled in the hand. Sandstone is “sugary” and friable.

Low: L

A piece of core 150 mm long x 50mm dia. may be broken by hand and
easily scored with a knife. Sharp edges of core may be friable and break
during handling.

Medium
Strength:

M
A piece of core 150 mm long x 50mm dia. can be broken by hand with
difficulty. Readily scored with knife.

High: H
A piece of core 150 mm long x 50mm dia. core cannot be broken by
hand, can be slightly scratched or scored with knife; rock rings under
hammer.

Very High: VH

A piece of core 150 mm long x 50mm dia. may be broken with hand-held
pick after more than one blow. Cannot be scratched with pen knife; rock
rings under hammer.

Extremely High: EH

A piece of core 150 mm long x 50mm dia. is very difficult to break
with h and-held hammer . Rings when struck with a hammer.

ROCK STRENGTH

ABBREVIATION DESCRIPTION NOTES

Be Bedding Plane Parting Defect orientations measured relative to the normal to
the long core axisCS Clay Seam (i.e. relative to horizontal for vertical holes)

J Joint
P Planar

Un Undulating

S Smooth
R Rough
IS Iron stained

XWS Extremely Weathered Seam

Cr Crushed Seam
60t Thickness of defect in millimetres
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 177103

PO Box 976, North Ryde BC, NSW, 1670Address

Adrian Kingswell, Harry LeonardAttention

Environmental Investigation ServicesClient

Client Details

05/10/2017Date completed instructions received

05/10/2017Date samples received

16 Sand, 2 ClayNumber of Samples

E30907K, AlexandriaYour Reference

Sample Details

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

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

Analysis Details

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

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

12/10/2017Date of Issue

12/10/2017Date results requested by

Report Details

David Springer, General Manager

Authorised By

Nick Sarlamis, Inorganics Supervisor

Results Approved By

Revision No: R00

177103Envirolab Reference: Page | 1 of 8



Client Reference: E30907K, Alexandria

<0.754.8<0.75<0.75<0.75kg CaCO3 /tLiming rate without ANCE

<563<55.95.8moles H+ /ta-Net Acidity without ANCE

<0.010.10<0.01<0.01<0.01%w/w Ss-Net Acidity without -ANCE

<0.754.8<0.75<0.75<0.75kg CaCO3 /tLiming rate

<0.010.10<0.01<0.01<0.01%w/w Ss-Net Acidity

<563<566moles H+ /ta-Net Acidity

1.51.51.51.51.5-Fineness Factor

<0.01<0.01<0.01<0.01<0.01%w/w Ss-SNAS 

<5<5<5<5<5moles H+ /ta-SNAS 

<0.0050.006<0.005<0.005<0.005%w/w SSNAS 

<0.0050.010<0.005<0.005<0.005%w/w SSHCl 

<0.005<0.005<0.005<0.005<0.005%w/wMgA 

<0.0050.077<0.005<0.005<0.005%w/wMgP 

<0.0050.074<0.005<0.005<0.005%w/wMgKCl 

0.026<0.0050.005<0.0050.010%w/wCaA 

0.160.030.050.040.10%w/wCaP 

0.130.030.040.040.09%w/wCaKCl 

<523<5<56moles H+ /ta-SPOS 

<0.0050.04<0.0050.0070.009%w/wSPOS 

<0.0050.040.0050.010.01%w/wSP 

<0.005<0.005<0.005<0.005<0.005%w/w SSKCl 

0.12<0.050.08<0.05<0.05%w/w Ss-ANCE 

75<550<5<5moles H+ /ta-ANCE 

0.38<0.050.20<0.05<0.05% CaCO3 ANCE 

<0.010.04<0.010.07<0.01%w/w Ss-TSA pH 6.5

<528<542<5moles H+ /tTSA pH 6.5

<0.010.10<0.010.07<0.01%w/w Ss-TPA pH 6.5

<565<544<5moles H+ /tTPA pH 6.5

7.64.06.84.24.9pH unitspH Ox 

<0.010.06<0.01<0.01<0.01%w/w Ss-TAA pH 6.5

<538<5<5<5moles H+ /tTAA pH 6.5

9.34.26.25.96.5pH unitspH kcl 

12/10/201712/10/201712/10/201712/10/201712/10/2017-Date analysed

12/10/201712/10/201712/10/201712/10/201712/10/2017-Date prepared

SandClaySandSandSandType of sample

04/10/201703/10/201703/10/201703/10/201703/10/2017Date Sampled

1.5-1.9510.5-11.05.5-6.04.0-4.52.0-2.5Depth

BH7BH1BH1BH1BH1UNITSYour Reference

177103-9177103-8177103-4177103-3177103-1Our Reference

sPOCAS + %S w/w

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

11<0.75<0.75<0.75kg CaCO3 /tLiming rate without ANCE

140<5<5<5moles H+ /ta-Net Acidity without ANCE

0.23<0.01<0.01<0.01%w/w Ss-Net Acidity without -ANCE

11<0.75<0.75<0.75kg CaCO3 /tLiming rate

0.23<0.01<0.01<0.01%w/w Ss-Net Acidity

140<5<5<5moles H+ /ta-Net Acidity

1.51.51.51.5-Fineness Factor

<0.01<0.01<0.01<0.01%w/w Ss-SNAS 

<5<5<5<5moles H+ /ta-SNAS 

<0.005<0.005<0.005<0.005%w/w SSNAS 

<0.005<0.005<0.005<0.005%w/w SSHCl 

<0.005<0.005<0.005<0.005%w/wMgA 

0.012<0.005<0.005<0.005%w/wMgP 

0.010<0.005<0.005<0.005%w/wMgKCl 

<0.005<0.005<0.005<0.005%w/wCaA 

0.04<0.0050.010.02%w/wCaP 

0.04<0.0050.010.02%w/wCaKCl 

120<5<5<5moles H+ /ta-SPOS 

0.20<0.005<0.005<0.005%w/wSPOS 

0.21<0.005<0.005<0.005%w/wSP 

0.009<0.005<0.005<0.005%w/w SSKCl 

<0.05<0.05<0.05<0.05%w/w Ss-ANCE 

<5<5<5<5moles H+ /ta-ANCE 

<0.05<0.05<0.05<0.05% CaCO3 ANCE 

0.67<0.01<0.01<0.01%w/w Ss-TSA pH 6.5

420<5<5<5moles H+ /tTSA pH 6.5

0.70<0.01<0.01<0.01%w/w Ss-TPA pH 6.5

440<5<5<5moles H+ /tTPA pH 6.5

2.25.25.55.2pH unitspH Ox 

0.03<0.01<0.01<0.01%w/w Ss-TAA pH 6.5

18<5<5<5moles H+ /tTAA pH 6.5

4.65.96.76.8pH unitspH kcl 

12/10/201712/10/201712/10/201712/10/2017-Date analysed

12/10/201712/10/201712/10/201712/10/2017-Date prepared

SandSandSandSandType of sample

04/10/201704/10/201704/10/201704/10/2017Date Sampled

8.7-9.157.2-7.654.2-4.653.5-4.0Depth

BH7BH7BH7BH7UNITSYour Reference

177103-17177103-16177103-13177103-12Our Reference

sPOCAS + %S w/w

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

sPOCAS determined using titrimetric and ICP-AES techniques. Based on Acid Sulfate Soils Laboratory Methods Guidelines, 
Version 2.1 - June 2004.

Inorg-064

Methodology SummaryMethod ID

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

[NT][NT]95.35.81<5Inorg-0645moles H+ /ta-Net Acidity without ANCE

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-Net Acidity without -ANCE

[NT][NT]0<0.75<0.751<0.75Inorg-0640.75kg CaCO3 /tLiming rate

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-Net Acidity

[NT][NT]18561<5Inorg-0645moles H+ /ta-Net Acidity

[NT][NT]01.51.51<1.5Inorg-0641.5-Fineness Factor

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-SNAS 

[NT][NT]0<5<51<5Inorg-0645moles H+ /ta-SNAS 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/w SSNAS 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/w SSHCl 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/wMgA 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/wMgP 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/wMgKCl 

[NT][NT]110.0090.0101<0.005Inorg-0640.005%w/wCaA 

[NT][NT]00.100.101<0.005Inorg-0640.005%w/wCaP 

[NT][NT]00.090.091<0.005Inorg-0640.005%w/wCaKCl 

[NT][NT]18561<5Inorg-0645moles H+ /ta-SPOS 

[NT][NT]00.0090.0091<0.005Inorg-0640.005%w/wSPOS 

[NT][NT]00.010.011<0.005Inorg-0640.005%w/wSP 

[NT][NT]0<0.005<0.0051<0.005Inorg-0640.005%w/w SSKCl 

[NT][NT]0<0.05<0.051<0.05Inorg-0640.05%w/w Ss-ANCE 

[NT][NT]0<5<51<5Inorg-0645moles H+ /ta-ANCE 

[NT][NT]0<0.05<0.051<0.05Inorg-0640.05% CaCO3 ANCE 

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-TSA pH 6.5

[NT][NT]0<5<51<5Inorg-0645moles H+ /tTSA pH 6.5

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-TPA pH 6.5

[NT]860<5<51<5Inorg-0645moles H+ /tTPA pH 6.5

[NT]9445.14.91[NT]Inorg-064pH unitspH Ox 

[NT][NT]0<0.01<0.011<0.01Inorg-0640.01%w/w Ss-TAA pH 6.5

[NT]1100<5<51<5Inorg-0645moles H+ /tTAA pH 6.5

[NT]9826.66.51[NT]Inorg-064pH unitspH kcl 

[NT]12/10/201712/10/201712/10/2017112/10/2017-Date analysed

[NT]12/10/201712/10/201712/10/2017112/10/2017-Date prepared

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: sPOCAS + %S w/w

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

[NT][NT]0<0.75<0.751<0.75Inorg-0640.75kg CaCO3 /tLiming rate without ANCE

[NT]LCS-1RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: sPOCAS + %S w/w

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

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

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

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

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

Matrix Spike

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

Duplicate

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

Blank

Quality Control Definitions

Envirolab Reference: 177103

R00Revision No:
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Client Reference: E30907K, Alexandria

Measurement Uncertainty estimates are available for most tests upon request.

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

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

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

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

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

Spikes for Physical and Aggregate Tests are not applicable.

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

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

Laboratory Acceptance Criteria

Envirolab Reference: 177103

R00Revision No:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Adrian Kingswell, Harry LeonardAttention

Environmental Investigation ServicesClient

Client Details

12/10/2017Date Results Expected to be Reported

05/10/2017Date Instructions Received

05/10/2017Date Sample Received

177103Envirolab Reference

E30907K, AlexandriaYour reference

Sample Login Details

YESSampling Date Provided

Ice PackCooling Method

4.8Temperature on Receipt (°C)

StandardTurnaround Time Requested

16 Sand, 2 ClayNo. of Samples Provided

YESSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

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

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Jacinta HurstAileen Hie

Analysis Underway, details on the following page:

Page | 1 of 2



Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

PBH1-7.0-7.5

PBH7-8.7-9.15

PBH7-7.2-7.65

PBH7-5.7-6.15

PBH7-5.0-5.5

PBH7-4.2-4.65

PBH7-3.5-4.0

PBH7-2.7-3.15

PBH7-2.0-2.5

PBH7-1.5-1.95

PBH1-10.5-11.0

PBH1-9.5-10.0

PBH1-8.5-9..0

PBH1-7.5-8.0

PBH1-5.5-6.0

PBH1-4.0-4.5

PBH1-3.0-3.5

PBH1-2.0-2.5

O
n
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ld

s
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S

 +
 %

S
 w

/w

Sample ID

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

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

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

Additional Info
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