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SITE INVESTIGATION REFORT

Client: McDonald Jones Homes
Address: Lot 2038 Killuna Way, Jordan Springs
Proposed Development: Residential dwelling

Site Description

Approx. area (m?): 450

Approx. fall: 1.5 metres to the northwest, reasonable site drainage
Vegetation: Sorme grass, tree on footpath

Improvements: Vacant — new estate

Geology, Fieldwork Detuils and Subsurface Condifions

The Penrith geological series sheet at a scale of 1:100,000 show the site 15 underlain by
Triassic Age Bringelly Shale of the Wianamatta Group. Rocks within this formation
comprise shale, claystone and laminite

Two boreholes were drilled and two Dwnamic cone penetrometer (DCFE) tests were
carried out on July 27, 2013 at the locations shown on Drawing Moo 13/1308 The
subsurface conditions encountered are shown on the attached borehole logs Exzplanation
sheets and netes relating to geotechnical reports are also attached.

When making an assessment of the subsurface conditions across a site from a limited
number of boreholes, there 1s the possibility that variations may ocour between test
locations. The data derived from the site investigation programme are extrapolated across
the site to form a geological model and an engmneering opinion 15 rendered about overall
subsurface conditions and thewr likely behaviour with regard to the proposed
development. The actual condition at the site may differ from those inferred, since no
subsurface exploration programme, no matter how comprehensive, can reveal all
subsurtace details and anomalies

The subsurface conditions consist of fill overlying silty clays.  The fill 15 0.4 and
0.6 metres thick and appears to have been placed as engineered material. 3tiff becoming

very stiff natural silty clays are present to the depth of drilling, 2.5 metres.

No groundwater was observed in the boreholes during the fieldwork,
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Wind Classification

The classification has been carried out in accordance with the guidelines set out in
AS4055-2012 *Wind loads for housing”.

The site is classified N1.

Laboratory Testing

In order to assist with determining the site classification, a shrink/swell test was carried
out on a representative sample retrieved from the site. The detailed test report is attached
and summarised below:

Location | Depth Material Description Shrink/Swell Index
(m) (% per ApF)
BHI 0.6-0.81 | Light grey, orange brown silty 33
clay

Site Classification

The classification has been prepared in accordance with the guidelines set out in the
“Residential Slabs and Footings™ Code, AS2870 - 2011.

Based on the subsurface conditions observed the site may be classified moderately
reactive (M), provided the recommendations given below are adopted.

Foundation design and construction consistent with this classification shall be adopted as
specified in the above referenced standard and in accordance with the following design
details.

Foundation Design and Construction

Pad and/or strip footings founded in controlled fill and underlying natural materials may
be proportioned using an allowable bearing pressure of 100 kPa. The minimum depth of
founding must comply with the requirements of AS2870. The growth of the tree on the
footpath needs to be considered in the foundation design.

Piers founded in the very stiff natural materials may be proportioned using an allowable
end bearing pressure of 450 kPa provided their depth to diameter ratio exceeds a value of
4. An adhesion value of 20 kPa may be adopted below a depth of 0.75 metres.
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In order to ensure the bearing values given can be achieved, care should be taken to
ensure the base of the excavations is free of all loose material prior to concreting. To this
end, it is recommended that all excavations be concreted as soon as possible, preferably
immediately after excavating, cleaning, inspecting and approval. Pier excavations should
not be left open overnight. The possibility of groundwater inflow needs to be considered
when drilling the piers and pouring concrete.

The site is considered suitable for slab on ground construction provided due regard is
given to the groundsurface slope and the fill has been placed in a controlled manner.
Otherwise, piers will be required to suspend the slab.

During foundation construction, should the subsurface conditions vary to those inferred in
this report, a suitably experienced geotechnical engineer should review the design and
recommendations given above to determine if any alterations are required.

Soil Aggressiveness

The exposure classification for the concrete has been determined for the onsite soils. The
exposure clagsification is obtained from Tables 5.1 and 5.2 of AS2870-2011. In regards
to the electrical conductivity, the laboratory test results have been multiplied by the
appropriate factor to convert the results to EC..

Detailed test reports are attached and summarised below, together with the exposure
classification.

Sample Electrical pH Sulfate Exposure
No. Conductivity (ppm) Classification
(dS/m)
ECI 5 Ece
S1/0119 | 0.601 5.4 8.0 <10 A2

The minimum concrete strength and reinforcement cover required for the wvarious
exposure classifications are given in Tables 5.3 and 5.4 of AS2870-2011 (see attached).

Reference to DLWC (2002) “Site Investigations for Urban Salinity” indicates that an EC,
value of 5.4 dS/m is consistent with moderately saline soils.

Additional Comments

Attention is drawn to Appendix B of AS2870 - 2011 regarding the need to properly
maintain the foundations. Surface drainage should be provided to avoid the possibility of
water ponding near the building and the finished ground surface should fall at least
50 mm over a distance of one metre away from the building.
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The above classification has been made assuming that the maximum depth to filling
placed in any building platform will be 400 mm and that all footings will bear in either
natural ground or in control filling. Prior to the placement of any filling the existing
surface should be stripped of all vegetation and topsoil.

The above classification is based on the soil profiles observed at the time of testing. If
site works are undertaken, the classification of the actual building platform may vary
across the site depending upon the extent of the cut and/or fill and the degree of
compaction of any fill. The designer of the footing system must take the above factors
into account.

If excavations for rainwater or detention tanks are to be made within 6 metres of the
building foundations, advice should be sought regarding their effect on the foundations.

Placing absorption trenches on the high side of the property may create abnormal
moisture conditions for the foundations (Refer to Section 1.3.3 of AS2870). This could
have a negative effect on the foundation performance and more than likely alter the site
clasgification provided above.

This report has been prepared assuming that no trees other than those noted will be
present on the site. If future tree planting is planned, eg. there is a landscaping plan, their
effect on the foundation performance must be considered.

This report has been prepared assuming the site development will be limited to one or
two storey residential buildings. The information and interpretation may not be relevant
if the design proposal changes (e.g. to a five-storey building involving major cuts during
the site preparation). If changes occur, we would be pleased to review the report and
advise on the adequacy of the investigation.

V'

Laurie Thnativ, BE, MEngSc, MBA, FIE Aust.
Manager, SMEC Testing Services Pty Limited
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TABLE 5.3 FROM AS2R7(-2011

MINIMUM DESIGN CHARACTERISTIC STRENGTH () AND UURING
REQUIREMENTS FOR COMNUCRETE

Exposure Minimum §7, Minimum Initial Curing
£ lassification MPa Fequirciment
Al 20 Cure continuously for at
A2 25 least 3 davs
Bl 32
B2 40 Cure continuously for at
£l =500 least 7 days
2 =500

TABLE 5.4 - FROM AR2870-2011

MINIMUM REINFORCEMENT COVER FOR CONCRETE

Exposure Minimum Coverin Minimum Coverin
Classification Saline Soils* Sulfate Soils+
(nun) (nun)

Al See Clause 537 A

AZ 45 A0

El A0 0

B2 35 B3

£l : 0

L2 : X3
® Where a damp-prooting membrane is installed, the minimum reinforcement

cover in saline soils may be reduced to 30 nm.

F Where a damp-prooting membrane is installed, the minimum reintoreement

cover insultate soils may be reduced by 10 mam.

e

Saline s0ils have a maximum exposure classitication of B2 as per Table 5.1.
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GEOTECHNICAL LOG - NON CORE BOREHOLE

Chert: IfcDorald Tores Homes Projct Ho.: 191610119 BOREHOLE NO.: EH1
Froject: Lot 2038 Eilhoa Way, Tordan Sprines Date :  Tuby 27, 20015
Location:  Referto Drawing Mo, 1313028 Logged: DL Shest 1 of 1
CONSISTENCY M
w 5 [cohesire soils) 1}
AT A 5 or 1
T A M Y RELATIVE 5
EE ¥ DES CRIFTION OF DRILLED FRODUCT M DENSITY T
RE L L B [sards ard L
E E DEFTH [S0il type , colonx, gk sz, plasticky, miha compotetits, obserrations ) 1} Eramels) R
5 (m) L E
) FILT T DA T GLge I OWE WiTh DEet 2 ey, 1w [ RELIILy, Tace OF gave] [ R )i
0lm
05 T FILL
SILTW CLAY: orurgge brome with gt gre, low to mednm. plasticity CL STIFF i
us0 ]
w T
T WERT STIFF
15 T
T
SILTW CLAY: Light grey with red boome, Jom to medim plastic iy, trace of grme] CL WERY 5 TIFF i
25 T
EOREHCOLE DISC OMTIMUED AT 25T
HOTES: Dr- dishobed sample T - mditobed tuke ampls E - alk smple Coptracta: 3TS
AT - Jewe] cfwater table o fee RAter H - Staredard Penetration Test (ST ) Equipmert: Chrite
See explanation sheets 07 meaning of 2l descriptire temme and s bals Hok Dimetsr (mm): 100
gl foom Wertical (*) 0
Form Date of lssue 0502304 Rerision 4
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GEOTECHNICAL LOG - NON CORE BOREHOLE

Chert: IfcDorald Tores Homes Projct Ho.: 191610119 BOREHOLE NO.: BHZ2
Froject: Lot 2038 Eilhoa Way, Tordan Sprines Date :  Tuby 27, 20015
Location:  Referto Drawing Mo, 1313028 Logged: DL Shest 1 of 1
CONSISTENCY M
w 5 [cohesire soils) 1}
AT A 5 or 1
T A M Y RELATIVE 5
EE ¥ DES CRIFTION OF DRILLED FRODUCT M DENSITY T
RE L L B [sards ard L
E E DEFTH [S0il type , colonx, gk sz, plasticky, miha compotetits, obserrations ) 1} Eramels) R
5 (m) L E
T LT [T oz with bt grecy, low to mednm plastciy, trac e of grame] CL R Il
05 T
FILL
SILTW CLAY: orarge brome with red brome ad light arevy, Jom to medim plasticiy, trace of grame] CL STIFF i
SILTW CLAY: orurgge brome with gt gre, low to mednm. plasticity CL STIFF i
w T
T WERT STIFF
15 T
T
25 T
EOREHCOLE DISC OMTIMUED AT 25T
HOTES: Dr- dishobed sample T - mditobed tuke ampls E - alk smple Coptracta: 3TS

AT - Jewe] cfwater table o fee RAter H - Staredard Penetration Test (ST )

See explanation sheets 07 meaning of 2l descriptire temme and s bals

Equipmert: Chrite
Hok Dimetsr (mm): 100

gk fom Vertical () 0

Farm 1

Date of lssue 050389

Rewizion 4




SMEC Testing Services Pty Ltd A s i 0
14/1 Cowpasture Place, Wetherill Park NSW 2164 Cretanan tecremen:
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiriesi@smectesting.com.au

accreditalion regulrements.

"ATA ASccredted for complianca
with ISOVEC 17028,
v Thia Documend may nok be
Fogp L ca el | full

Dynamic Cone Penetrometer Test Report

Project: LOT 2038 KILLUNA WAY, JORDAN SPRINGS Project No.: 18161/0119
Client: McDONALD JONES HOMES Report No.:  13/1308
\Address: PO Box 7994, Baulkham Hills Report Date:  July 31, 2013
Test Method: AS 1289.6.3.2 Page: 1of 1
Site No. P1 P2
Refer to Refer to
Location Drawing No. | Drawing No.
13/1308 13/1308
Starting Level | Surface Level | Surface Level
Depth (m) Penetration Resistance (blows / 150mm)
0.00-0.15 B 4
0.15-0.30 8 6
0.30-0.45 8 5
0.45-0.60 B 6
0.60-0.75 5 T
0.75-0.90 8 T
0.80-1.05 B 6
1.05-1.20 T 6
1.20-1.35 11 8
1.35-1.50 10 7
1.50-1.65 17 8
1.65-1.80 21 9
1.80-1.95 Discontinued 11
1.85-2.10 16
210-2.25 21
2.25-240 Discontinued
240-2.55
255-270
2.70-2.85
2.85-3.00
3.00-3.15
3.15-3.30
3.30-345
3.45-360
360-3.75

Remarks: * Pre drilled prior to testing

Approved Signatory.. ;
Technician: DL Laurie lhnativ - Manager |

Form: RP526 Date of Issue: 07/07/11 Fevision: 5
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14,1 Compashme Place, WetheniD Pak HEW 2164
(02T 50 2166 Froo (029756 1137 Email: enguiiedFamectedt iz com m

Tree Heights and Dype

IPrcgiect: Lot 2038 Eolhma Wy, Jordan Jprigs Froject Mo, ¢ TS Ho.: 191610119
I[‘.lie‘li: MWD anald Jomes Homnes Teckmician: DL
Canopy Fadios Dﬁa’ﬁ*ﬁ[ o l;m Eidghit of Tree Hatiwe
Tree Ho. g Tiphill ¢ Lewel ¢ Dovmahill Cronaring ¢+ lahare
() (1) (1) C¥aHD
T1 0.4 12 K )
Fonm: EPS91 Lrate of Temge 280507 Fewicia:1




Test Method: AS1289.7.1.1

SMEC Testing Services Pty Ltd
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)8756 2166 Fan: (02)9756 1137 Email: enquiries@smectesting.com.au

Shrink Swell Index Report
Project: LOT 2038 KILLUNA WAY, JORDAN SPRINGS
Client: McDonald Jones Homes Pty Ltd

Address: PO Box 7994, Baulkham Hills NSW

Sampling Proceedure: AS 1289.1.3.1 Clause 3.1.3.2 - Thin Walled Sampler

A mkmmumu(‘r:ﬁrm
Thie document s ey in
BEeordinea with RATAS
s BAIEN TN,

NATA oo oopioren
valth |BCVIEC 17026,

v Thi Document may mo b
roxckesrect emcegd i Tl

rep
Project No.: 19161 / 3284C
Report No.: 131316

Report Date:  1/08/2013
Page: 1of1

STS [ Sample No. 0119-1
: Borehole 1
Sample Location Refer to Drawing
SILTY CLAY:
Material Description orange brown with
light grey
Depth (m) 06-08
Sample Date 2710712013
Moisture Content
213
(%)
s Soil Crumbling il
E
E
wi Extent of .
Cracking Fine Cracks
Strain (%) a7
Muistl.ljll'e Content 21 1
Initial (%)
T Moisture Content
i Final (%) 2505
Strain (%) 4.5
Imert Inclusions (%) Ml
Shrink Swell Index (%) 33
Remarks:
Approved Signatory.................0 t . e ; ....................
Technician: LC Orlando Mendoza - Lab Manager
Form: RPS41 Date of lsswe: 080711 Revision: 4
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Environmental Division

Work Order ‘ES1316905
Client : SMEC TESTING SERVICES PTY LTD
Contact : LAURIE IHNATIV
Address - P O BOX 6989
WETHERILL PARK NSW, AUSTRALIA 2164
E-mail : laurie@smectesting.com.au
Telephone 1 +61 02 9756 2166
Facsimile - +61 02 97561137
Project : 19161 3264C
Order number - 10308
C-O-C number - 158711
Sampler - JO
Site D m——
Quote number : EN/025/13

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for

release.

This Certificate of Analysis contains the following information:
® General Comments
® Analytical Results

Celine Conceicao

WORLD RECOGNISED
ACCREDITATION Hoa Nguyen

Nanthini Coilparampil
Pabi Subba

CERTIFICATE OF ANALYSIS

Page

Laboratory

Contact
Address

E-mail
Telephone
Facsimile
QC Level

Date Samples Received
Issue Date

No. of samples received
No. of samples analysed

Senior Spectroscopist
Senior Inorganic Chemist

“1of4

: Environmental Division Sydney
: Client Services
. 277-289 Woodpark Road Smithfield NSW Australia 2164

: 29-JUL-2013
: 02-AUG-2013

:10
- 10

NATA Accredited Laboratory 825 Signatories
This document has been electronically signed by the authorized signatories
Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
ISO/IEC 17025. Signatories Position
Ankit Joshi Inorganic Chemist

Laboratory Manager - Inorganics

Senior Organic Chemist

: sydney@alsglobal.com
. +61-2-8784 8555
: +61-2-8784 8500
: NEPM 2013 Schedule B(3) and ALS QCS3 requirement

indicated below. Electronic signing has been

Accreditation Category

Sydney Inorganics
Sydney Inorganics
Sydney Inorganics
Sydney Inorganics
Sydney Inorganics

Address 277-289 Woodpark Road Smithfield NSW Australia 2164 | PHONE +61-2-8784 8555 | Facsimile +61-2-8784 8500

Environmental Division Sydne

ABN 84 009 936 029 Part of the ALS Group

www.alsglobal.com

AIGHT sOowuTIiaons

An ALS Limited Compan:




Page 1 20f4

Work Order . ES1316905
Client - SMEC TESTING SERVICES PTY LTD
Project - 19161 3264C ALS

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.

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




Page : 3of4

Work Order . ES1316905

Client . SMEC TESTING SERVICES PTY LTD
Project : 19161 3264C

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID

Client sampling date / time

0105-S1

0107-81

011981

0126-S1

0133-81

[29-JUL-2013]

27-JUL-2013 15:00

27-JUL-2013 15:00

24-JUL-2013 15:00

24-JUL-2013 15:00

CAS Numbel‘ LOR ‘ Unit

Compound
EAO002 : pH (Soils)

ES1316905-001

ES1316905-002

ES1316905-003

ES1316905-004

ES1316905-005

pH Value 8.0 7.0 7.7
EA010: Conductivity

Electrical Conductivity @ 25°C 601 132 137
EAO055: Moisture Content

Moisture Content (dried @ 103°C) s 1.0 % 16.2 38.2 14.5 19.3 13.6
EDO040S : Soluble Sulfate by ICPAES

Sulfate as SO4 2- 14808-79-8 10 mg/kg 100 40 560 140 70
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Work Order - ES1316905

Client . SMEC TESTING SERVICES PTY LTD
Project - 19161 3264C

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID

Client sampling date / time

0134-81

0124-81

013281

0151-81

0147-81

26-JUL-2013 15:00

27-JUL-2013 15:00

27-JUL-2013 15:00

27-JUL-2013 15:00

27-JUL-2013 15:00

CAS Numbel‘ LOR ‘ Unit

Compound
EAO002 : pH (Soils)

ES1316905-006

ES1316905-007

ES1316905-008

ES1316905-009

ES1316905-010

pH Value 6.6 6.2 7.5
EA010: Conductivity

Electrical Conductivity @ 25°C 36 31 1020
EA055: Moisture Content

Moisture Content (dried @ 103°C) - 1.0 % 24.7 26.3 13.2 71 10.8
EDO040S : Soluble Sulfate by ICPAES

Sulfate as SO4 2- 14808-79-8 10 mg/kg 410 40 40 <10 1540




ALS)Group

Environmental Division

QUALITY CONTROL REPORT

Work Order :ES1316905
Client : SMEC TESTING SERVICES PTY LTD
Contact : LAURIE IHNATIV
Address . P O BOX 6989
WETHERILL PARK NSW, AUSTRALIA 2164
E-mail . laurie@smectesting.com.au
Telephone 1 +61 02 9756 2166
Facsimile 1 +61 02 97561137
Project : 19161 3264C
Site D m——-
C-O-C number - 158711
Sampler :JO
Order number - 10308
Quote number : EN/025/13

Page

Laboratory

Contact
Address

E-mail
Telephone
Facsimile

QC Level

Date Samples Received
Issue Date

No. of samples received
No. of samples analysed

‘1of4

: Environmental Division Sydney
: Client Services
. 277-289 Woodpark Road Smithfield NSW Australia 2164

: sydney@alsglobal.com
. +61-2-8784 8555
. +61-2-8784 8500

: NEPM 2013 Schedule B(3) and ALS QCS3 requirement

: 29-JUL-2013
: 02-AUG-2013

:10
:10

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for

release.

This Quality Control Report contains the following information:
® Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits
® Method Blank (MB) and Laboratory Control Spike (LCS) Report; Recovery and Acceptance Limits
® Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

NATA Accredited for compliance with

ISO/IEC 17025.
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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.

Key : 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
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ALS

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 < 10times LOR:-

No Limit; Result between 10 and 20 times LOR:- 0% - 50%
Sub-Matrix: SOIL

: Result > 20 times LOR:- 0% - 20%.

Laboratory Duplicate (DUP) Report

Laboratory sample ID Client sample ID | Method: Compound CAS Number LOR Unit | Original Result | Duplicate Result | RPD (%) | Recovery Limits (%)
EAO002 : pH (Soils) (QC Lot: 2989613)

ES1316905-001 0105-S1 EA002: pH Value 0.1 pH Unit 45 45 0.0 0% - 20%
ES1316905-004 0126-S1 EA002: pH Value 0.1 pH Unit 7.0 6.9 0.0 0% - 20%
ES1316905-001 0105-S1 EA010: Electrical Conductivity @ 25°C 1 uS/cm 259 261 0.7 0% - 20%
ES1316940-002 Anonymous EA010: Electrical Conductivity @ 25°C 1 uS/em 47 48 25 0% - 20%
EA055: Moisture Content (QC Lot: 2990276)

ES1316904-002 Anonymous EA055-103: Moisture Content (dried @ 103°C) 1.0 % 9.2 8.8 35 No Limit
ES1316905-009 0151-S1 EA055-103: Moisture Content (dried @ 103°C) 1.0 % 71 8.0 11.8 No Limit
EDO040S: Soluble Major Anions (QC Lot: 2989614)

ES1316905-004 0126-S1 EDO040S: Sulfate as SO4 2- 14808-79-8 10 mg/kg 140 140 0.0 0% - 20%
ES1316940-004 Anonymous EDO040S: Sulfate as SO4 2- 14808-79-8 10 mg/kg <10 <10 0.0 0% - 20%




Page 4of4

Work Order - ES1316905
Client - SMEC TESTING SERVICES PTY LTD
Project - 19161 3264C ALS

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 Sample (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) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)
Method: Compound CAS Number | Result Concentration LCS Low | High
EA010: Conductivity (QCLot: 2989615)
EAO010: Electrical Conductivity @ 25°C <1 I 1412 yS/cm | 101 | 70 | 130
EDO040S: Soluble Major Anions (QCLot: 2989614) 7
ED040S: Sulfate as SO4 2- 14808-79-8 | 10 | mg/kg | <10 | 750 mg/kg | 104 | 84 | 112

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.

® No Matrix Spike (MS) Results are required to be reported.

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

The quality control term Matrix Spike (MS) and Matrix Spike Duplicate (MSD) refers to intralaboratory split samples spiked with a representative set of target analytes. The purpose of these QC parameters are 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.
® No Matrix Spike (MS) or Matrix Spike Duplicate (MSD) Results are required to be reported.
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Analysis Holding Time Compliance

This report summarizes extraction / preparation and analysis times and compares each with recommended holding times (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.

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.

Holding times for VOC in soils vary according to analytes of interest.

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

Matrix: SOIL

Vinyl Chloride and Styrene holding time is 7 days; others 14 days.

Evaluation: * = Holding time breach ; v = Within holding time.

A recorded breach does not guarantee a breach for all VOC analytes and

Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis | Evaluation
EAQ02 : pH (Soils)
Soil Glass Jar - Unpreserved (EA002)
0126-51, 0133-51 24-JUL-2013 31-JUL-2013 31-JUL-2013 v 31-JUL-2013 31-JUL-2013
oil Glass Jar - Unpreserved (EA002)
0134-51 26-JUL-2013 31-JUL-2013 02-AUG-2013 v 31-JUL-2013 31-JUL-2013
oil Glass Jar - Unpreserved (EA002)
0107-S1, 011981, 27-JUL-2013 31-JUL-2013 03-AUG-2013 oA 31-JUL-2013 31-JUL-2013
0124-51, 013281,
0151-51, 0147-51
Soil Glass Jar - Unpreserved (EA002)
0105-S1 29-JUL-2013 31-JUL-2013 05-AUG-2013 v 31-JUL-2013 31-JUL-2013
EA010: Conductivity N
Soil Glass Jar - Unpreserved (EA010)
0126-S1, 0133-S1 24-JUL-2013 31-JUL-2013 31-JUL-2013 " 31-JUL-2013 28-AUG-2013
oil Glass Jar - Unpreserved (EA010)
0134-S1 26-JUL-2013 31-JUL-2013 02-AUG-2013 v 31-JUL-2013 28-AUG-2013
oil Glass Jar - Unpreserved (EA010)
0107-51, 011981, 27-JUL-2013 31-JUL-2013 03-AUG-2013 W 31-JUL-2013 28-AUG-2013
0124-51, 013281,
0151-81, 0147-51
oil Glass Jar - Unpreserved (EA010)
0105-S1 29-JUL-2013 31-JUL-2013 05-AUG-2013 v 31-JUL-2013 28-AUG-2013
EA055: Moisture Content
Soil Glass Jar - Unpreserved (EA055-103)
0126-51, 0133-81 24-JUL-2013 30-JUL-2013 07-AUG-2013
oil Glass Jar - Unpreserved (EA055-103)
0134-51 26-JUL-2013 30-JUL-2013 09-AUG-2013
oil Glass Jar - Unpreserved (EA055-103)
0107-S1, 011951, 27-JUL-2013 30-JUL-2013 10-AUG-2013
0124-51, 013281,
0151-51, 0147-S1
oil Glass Jar - Unpreserved (EA055-103)
0105-51 29-JUL-2013 30-JUL-2013 12-AUG-2013
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Client - SMEC TESTING SERVICES PTY LTD

Project - 19161 3264C ALS
Matrix: SOIL Evaluation: * = Holding time breach ; v = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction Evaluation Date analysed Due for analysis | Evaluation
EDO040S : Soluble Sulfate by ICPAES
Soil Glass Jar - Unpreserved (ED040S)
0126-S1, 0133-S1 24-JUL-2013 31-JUL-2013 31-JUL-2013 v 31-JUL-2013 28-AUG-2013 v
oil Glass Jar - Unpreserved (ED040S)
0134-51 26-JUL-2013 31-JUL-2013 02-AUG-2013 4 31-JUL-2013 28-AUG-2013 v
oil Glass Jar - Unpreserved (ED040S)
0107-51, 011981, 27-JUL-2013 31-JUL-2013 03-AUG-2013 o 31-JUL-2013 28-AUG-2013 v
0124-51, 013281,
0151-51, 0147-1
oil Glass Jar - Unpreserved (ED040S)
0105-51 29-JUL-2013 31-JUL-2013 05-AUG-2013 3 31-JUL-2013 28-AUG-2013 v
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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(where) 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: ¥ = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.
Qua ontreiSaIMpIERES Count Rate (%) Quality Control Specification
Analvtical Methods Method oc Reauilar Actual Expected | Evaluation

aboratory Duplicates (DUP
Electrical Conductivity (1:5) EA010 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Anions - Soluble ED040S 2 16 12.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Moisture Content EA055-103 2 15 13.3 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
pH (1:5) EA0Q2 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Electrical Conductivity (1:5) EAO010 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Anions - Soluble EDO040S 1 16 6.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Electrical Conductivity (1:5) EA010 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Anions - Soluble EDO040S 1 16 6.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement




Page :50f6

Work Order - ES1316905
Client . SMEC TESTING SERVICES PTY LTD
Project - 19161 3264C

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

Matrix Method Description:

pH (1:5) EA002 SOIL (APHA 21st ed., 4500H+) pH is determined on soil samples after a 1:5 soil/water leach. This method is
compliant with NEPM (2013) Schedule B(3) (Method 103)

Electrical Conductivity (1:5) EA010 SOIL (APHA 21st ed., 2510) Conductivity is determined on soil samples using a 1:5 soil/water leach. This method is
compliant with NEPM (2013) Schedule B(3) (Method 104)

Moisture Content EAQ055-103 SOIL A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C. This method
is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Major Anions - Soluble ED040S SOIL In-house. Soluble Anions are determined off a 1:5 soil / water extract by ICPAES. k

Matrix

Preparation Methods Method Method Descriptions

1:5 solid / water leach for soluble EN34 SOIL 10 g of sail is mixd with 50 mL of distilled water and tumbled end over end for 1 hour. Water soluble salts are
analytes leached from the soil by the continuous suspension. Samples are settled and the water filtered off for analysis.
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This
report displays QC Oultliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes
® For all matrices, no Method Blank value outliers occur.
® For all matrices, no Duplicate outliers occur.
® For all matrices, no Laboratory Control outliers occur.
® For all matrices, no Matrix Spike outliers occur.
Regular Sample Surrogates

® For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

® No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

® No Quality Control Sample Frequency Outliers exist.
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conlribuke B e uetulvess o The matenal descriplion
shavld be ineludad. 1l nxvsl comnsan inkerprolsd Beiure
i e iz of the sl The assesanent of the prabahble
arizin s hased o e sodl makenal descriplion, sail
shruciure and s relatisnship e adher soil and ek
makerils.

L mk T ke Ll e

“Raesidmal Sail” - Nakerial which appears 5 have heen
derived by westhenng trm the underlvinge rck. | lere is
ey idkenaas s E IRnsparl.

SCalluviom™ - Material which appears 5 have heen
Iensparked  trvm s orizinal katiane The maethad of
mawenwenl s uswelle e comhbinatison of ervile and

L ETN

“Landslide Lrhebris™ - A endrenne tam af colluviom o bere
the woil has Been Imnsparked by nuss mavenwenl, The
material is abviously distribuled and conlains disling
Aot ts relaled 1 ihae slopae Enilure,

“Alluviom™ - Maenal which  has been Irmsparked
sonanlizalle by owaker. Uswalle assaciated with Bvemser
s s livily,

“EHE - Aaenal which has been immsporied and placed be
men. Lhis can rmee trm naturl sils which e been
placad o contrallead mumner in enzinsen me Sonsrl isn
Brodumpsd  woske nwerial, Mo descriplisn b e
covmliltenly sleuld include an s anrent s e maetbad of
nlacemaent.

[ ] b Civaiinee! ity

| v pheesical pryperiics of Bine mriinsd sl ls are daminaked
b silis and clavs,

|l detinitism of clav and sill sils s mvermed by thaeir
Adlerbere Limils, Olay sails are chamckerived by he
PRty b cobiesiam amd plisticite sith colaesion detimes
as the abilite iy detorm sithoul ruplure, Sills exhihbil
colresian bt havee v plasticine arare non-plasic.

| I Eield chamicieriatics o ol sails el ke

« dre lumps v appreciahbe dre sirenzth and canmal bae
v dhered

vilume changes accur with msislure Snlenl vaniian

#  beely anmath wlen gl with a0 srmse appeiringe
w ezl

| e Eield & hamiclerislics aof sill soils ingludae:

hoand can he

« dre lumps hosve meelizible dre siee
o dhered il v

e dilaaney - an s inovalume duse oshesnne - s
indiched b e presenas b shine Ehm ot waler atker 2
Fomdd samiple is shaben, The soker disapmeirs upan
renuldine. Yere P ernied sands may al sy exhihbil

dilatney
b plaslicite indes

# beels erily Byt leseth

e Nl

Lhreinic soils are distinguished i oller sils by their
appreciahle content of vesetable matker usalle derived
trvm plant renxiine,

T sl wswalle kas a0 distinelive smaell and ke bulk
Al v,

1l L7507 s bt wsass Thee semibal BB partle decsmpased
sranic neerial, The tr sombal s cmbined with subtives
SUFTor T dependi ne oo plasticiy,

Wlere mwls or manl e R present haeir Eragusencys ad
the depih 1 which ey e encountersd  slwuld  he
recarded.  The presence oF mals or sl Bibres dives nal
s sl e e nwerial s an hrmmic makenal” b

IPEITRIR

Coal and ligpike shauld be desenbed s seh and na
simipl v s areanis nnker.
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