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I 1.INTRODUCTION

Isabella Weir is located on Tuggeranong Creek in Canberra, ACT. The weir was
constructed in the mid to late 1980’s to form the Isabella Pondage and regulate flows
into Lake Tuggeranong.

The weir has been the subject of a number of recent studies due to the downstream
development of the South Quay in the Greenway Estate. The results of these studies
require the weir to be upgraded to enable the passing of the 1 in 10,000 AEP flood due
to a revised Flood Consequence Category now assigned to the weir. The required
discharge capacity of the weir is 1020m?/sec.

It is understood that the upgrade works will comprise doubling the width of the overflow
(labyrinth) section of the weir and potentially raising the level of the flanking
embankments on either side of the weir to accommodate the 1 in 10,000 AEP flood.

As part of the design inputs for upgrading the weir structure, site investigations were
undertaken, comprising:

= Desktop review of existing geotechnical information;

= Site survey;

= Underground services potholing;

= Test pit excavations;

= Geological mapping of exposed rock structure; and

= Laboratory testing of soil samples recovered from test pits.

This report has been prepared to present details of the site investigations and
comprises:

= Discussion of background information;
= Conduct of site investigations;
= Factual results of investigations; and

= Interpretation of geotechnical model.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 1
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I 2.BACKGROUND INFORMATION

2.1 Weir Description

Isabella Weir is located on Tuggeranong Creek in Canberra. The weir impounds
Isabella Pond and receives water from Tuggeranong Creek and the Upper Stranger
Pond via a diversion under Isabella Drive. Flow from the Isabella Weir discharges into
the storage pond formed by the Tuggeranong Weir, which is located approximately one
kilometre downstream. The primary purpose of the weir is to control the quality of storm
water runoff from the surrounding area and provide a recreational facility.

A copy of the “Works as Executed” (W.A.E.) weir design drawings that were reviewed as
part of the current geotechnical investigations are provided in Appendix 2.01.

The general arrangement of the structure comprises:
= Centrally located reinforced concrete weir labyrinth overflow section; and
= Embankment dams on the flanks of overflow section.

The centrally located concrete over flow section of the weir comprises a 2.5 cycle
concrete labyrinth spillway structure with:

Crest level of EL575m (FSL);

Height of 5.5m;

Width between abutment walls of 29.5m; and
Labyrinth weir crest length of 94m.

The zoned embankment dam sections flank the concrete overflow section of the weir.
Coffey (1985), and Jacob/SKM (2014) in Figure 2 of their report, have indicated that the
typical embankment sections comprise:

= Zoned embankment with:

— Zone 1 —impervious clay core;

- Zone 1 — impervious clay key trench cut off into foundation below clay core
and founded in rock;

— Zone 2 — general semi-impervious fill both upstream and downstream of the
clay core material,

— Zone 3 — 0.5m thick filter blanket at downstream toe; and

— Zone 4 — graded rock fill with D50 of 13mm to 150mm size overlying the Zone
3 at the downstream toe of the bank.

= Embankment crest length of:

- 120m length from spillway to left abutment; and
— 50m length from spillway to right abutment.

= Crest level in the range of EL577.2m to EL578.0m; and a crest width of nominally
3m.

= Height at maximum section of nominally 8m.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 2
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= Batter slopes of 4H:1V.

Drawing W.A.E. 88/124323 shows the alignment of an abandoned 1050mm diameter
sewer and a relocated 1050mm diameter sewer. Both of these sewers are shown to
pass through the foundations of the left embankment. Special treatment of the
embankment at the sewer locations is shown on the drawings to comprise:

= Special treatment of the abandoned 1050 dia. sewer trench includes:

— Sewer line removed and ends of pipe blanked off with concrete blocks;

— Zone 1 upstream seepage cut off;

— Anchored mass concrete beneath the abutment return walls;

- Zone 2 general back fill between upstream seepage cut-off and anchored
concrete block; and

— Widened Zone 1 clay core downstream of weir crest.

= Special treatment of the relocated 1050mm dia. sewer pipe and includes:

— Concrete scour stop collars around pipe; and
- Widening of Zone 1 backfill material upstream to a depth of nominally 6.4m
below the crest of the clay core.

Drawing WAEB88/12415 in Appendix 2.01 shows that the alignment of the weir crest has
been set out relative to a control line between survey control points No. 7 at Ch 00m and
No. 6 at Ch 210m.

2.2 Regional Geology

The regional geological conditions at the Isabella Weir are indicated on the Canberra
Geological Map 1:100,000 Series Sheet 8727, (BMR 1992). The map indicates the rock
to be near surface and is described as Deakin Volcanics of Late Silurian Age.

The Deakin Volcanics are described on the geological map as:

= Rhyodacite, dacitic and rhyodacitic crystal tuff, tuff, minor agglomerate, ashstone,
tuffaceous ashstone & shale.

Generally the rock at the site comprises Dacite. Dacite is a fine grained quartz rich

volcanic extrusive rock.

2.3 Previous Geotechnical Investigations

2.3.1 General

Geotechnical investigations were undertaken at the Isabella Weir site prior to
construction, during construction and as part of the SKM/Jacobs risk and options
assessments. The available reports that provide the details of the prior geotechnical
investigations comprise:

1. Coffey & Partners Pty Ltd, 1985, “Geotechnical Investigation for the Proposed
Isabella Drive — Stage 5, Tuggeranong, ACT.”

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 3
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2. Coffey & Partners Pty Ltd, 1987, “Results of Geological Mapping of Rock
Foundation Isabella Weir, Isabella Drive, Stage 5A, Tuggeranong Creek, ACT”
3. Jacobs/SKM, 30 Apr 2014, “Isabella Weir Risk and Options Assessment”.

Details regarding the results of the previous investigations are given below.

2.3.2 Coffey (1985) Borehole Investigations

The Coffey (1985) report provides details of the geotechnical investigations which were
undertaken prior to the design and construction of the weir. The weir construction
formed part of the Isabella Drive Stage 5A Contract and this report provides details of
the geotechnical information obtained for the Isabella Drive construction.

The geotechnical investigations of the foundation of the weir in Coffey (1985) comprise
drilling of 4 cored boreholes namely:

BH11 — Left abutment of overflow labyrinth section;

BH12 — Right embankment;

BH15 — Left embankment; and

BH16 — Right abutment of overflow labyrinth section.

Typically the logs of the Coffey (1985) boreholes indicate that originally the site
subsurface profile comprised:

Right and Left Embankment Foundations

= 0.0m to 1.5m depth — FILL — Gravelly Sandy CLAY/ Clayey SAND
= 1.5m to 2.5m depth — ALLUVIAL SOIL — Sandy CLAY/ Clayey-gravelly SAND

= 2.5m to 10.25m depth — EW to MW ROCK — DACITE: fine to medium grained,
mauve, yellow brown and orange brown, highly weathered and medium strength,
the Dacite typically increases in rock strength and decrease in degree of weathering
with depth

Overflow Section Abutment Foundations

= 0.0m to 0.4m depth — FILL — Gravelly sandy CLAY

= 0.4m to 13.0m depth — HW to SW ROCK — DACITE: fine to medium grained, blue
and mauve with green epidote veins, highly to moderately weathered, medium to
very high strength, the Dacite typically increases in rock strength and decrease in
degree of weathering with depth

Laboratory testing of the Dacite rock cores was reported in Coffey (1985).

Unconfined compressive strength (UCS) testing of rock core samples was undertaken
during the 1985 investigations, but the samples tested were not from the boreholes
located in the weir foundations.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 4
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Although the reported test results were not located at the weir, it is considered that the
results obtained may be useful in assessing the intact rock strength and deformation
characteristic of the rock at the weir site.

Typically the UCS and modulus of elasticity (E) results for intact Dacite reported by
Coffey (1985) indicate the following:

= Highly to moderately weathered Dacite:

- UCS =15 MPa;
- E =1650 MPa.

= Moderately weathered Dacite:

- UCS =40 MPa;
- E =15000 MPa.

= Moderately to slightly weathered Dacite:

- UCS =75 to 200 MPa;
- E =10000 to 13000 MPa.

Point load testing of the rock cores from the weir foundations has been reported in
Coffey (1985). These point load test results are summarised in Table 2.01.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 5
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Table 2.01 — Summary of Relevant Point Load Tests from Coffey 1985 Report

BH Sample Depth Material Description 1s(50) Classification
Dacitic TUFF: Fine to medium grained, Very High
BHT1 | 1.90m to 2.00m mauve, moderately to slightly weathered 55 MPa Strength
BH11 | 6.10m to 6.20m Dacitic TUFF: fl.ne to medium grained, 8.0 MPa Very High
mauve slightly weathered Strength
BH12 | 3.20m to 3.25m Rhyodacitic TUFF: fine to. medium grained, 0.7 MPa Medium
grey & orange brown, highly weathered strength
BH12 | 3.75m to 3.80m Dacitic TUFF: fll.’]e to medium grained, 1.0 MPa Medlum to
mauve, highly weathered high strength
BH12 | 5.45m to 5.60m Dacitic TUFF: fl!’]e to medium grained, 8.0 MPa Very high
mauve, slightly weathered strength
Rhyodacitic TUFF: fine to medium grained,
BH15 | 2.90m to 3.00m orange-brown and cream, highly 2.0 MPa | High strength
weathered
Rhyodacitic TUFF: fine to medium grained, Medium to
BH15 | 5.15m to 5.30m orange-brown and cream, highly 1.0 MPa .
high strength
weathered
Rhyodacitic TUFF: fine to medium grained,
BH15 | 7.10m to 7.15m orange-brown and cream, highly 1.5 MPa | High strength
weathered
Rhyodacitic TUFF: fine to medium grained,
BH15 | 7.50m to 7.60m orange-brown and cream, highly 1.8 MPa | High strength
weathered
Rhyodacitic TUFF: fine to medium grained,
BH15 | 8.50m to 8.55m orange-brown and cream, highly 2.0 MPa | High strength
weathered
Rhyodacitic TUFF: fine to medium grained,
BH15 | 9.15m to 9.30m orange-brown and cream, highly 2.7 MPa | High strength
weathered
Dacitic TUFF: fine to medium grained, Verv hiah
BH16 | 3.00m to 3.30m  mauve, moderately weathered to slightly | 6.0 MPa yhg
strength
weathered
BH16 | 5.40m to 5.55m Dacitic TUFF: f|r.1e to medium grained, 0.75 MPa Medium
mauve, highly weathered strength

The results in Table 2.01 indicate that rock strength varies from medium strength to very
high strength.

Copies of the relevant Coffey (1985) borehole logs, together with the UCS and Point
Load test results are provided in Appendix 2.02.

Coffey (1985) also provides the earthfill material specification and design soil grading
envelopes that were adopted for the construction of the embankment sections of the

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 6
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weir. Copies of the Coffey (1985) embankment material design grading envelopes are
provided in Appendix 2.03.

2.3.3 Coffey (1987) Geological Mapping

Geological mapping was undertaken at the time of the weir construction. ltis
understood that this mapping was undertaken to obtain a construction record of the
geological foundation conditions for the concrete section of the weir structure. A copy of
the geological map prepared as part of the mapping was not made available in the PDF
copy of Coffey (1987) report provided to SMEC.

The areas where mapping was undertaken comprise:
= Weir embankment foundations;
= Cut-off trench;
= Labyrinth wall and wing wall foundations; and
= Left abutment sewer trench cut-off.

The rock observed in the foundations during the mapping is described by Coffey (1987)
as:

“...dacite of the lower Silurian age Deakin Volcanics unit. Extremely to highly weathered
dacite is yellow-brown, to grey-brown and the moderately weathered to slightly
weathered dacite is purple-brown, grey-brown and blue-grey. The rock has porphyritic
texture with crystals of quartz and feldspar to about 5mm size. Quartz, epidote, zeolite
and chlorite veins to widths of about 10mm occur throughout the rock mass”.

It is reported in Coffey (1987) that the foundations where concrete was placed comprise
predominately moderately to slightly weathered rock with extremely to highly weathered
materials associated with faulting and shears zones or zones of hydrothermal alteration.

Stereographic projections of rock joint defects are presented by Coffey (1987). Three
principal joint sets were reported for the weir site, namely:

= Joint set 1 = dipping 80 to 90 towards 130 to 150 degrees;
= Joint set 2 = dipping 65 to 90 degrees towards 240 to 250 degrees; and
= Joint Set 3 = dipping 20 to 50 degrees towards 070 to 090 degrees;

A copy of the Coffey (1987) report, which includes the stereonet plots and photographs
of the foundations, is attached in Appendix 2.04.

2.3.4 Jacobs/SKM 2014 Risk and Options Assessment

As part of the Risk and Options Assessment Study by Jacobs/SKM (2014), geotechnical
drilling investigations were undertaken. Details regarding these investigations are
presented in Jacobs/SKM (2014).

The drilling investigations were undertaken in December 2013 and comprised:

= 6 boreholes using auger drilling techniques;

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 7
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= SPT testing within the boreholes;
= Vane shear testing undertaken within U63 tubes; and
= Laboratory testing of disturbed soil samples.

The location and depth of the boreholes are summarised here in Table 2.02. Drawing
3002402-00-300-2001 attached in Appendix 3.03 shows the location Jacobs/SKM
boreholes.

Table 2.02 — Summary Jacobs/SKM Borehole Details

BH Location Easting Northing EL Depth
SKM-
BHO1 RH Embankment — Crest 318491 5835404 577.235 6.8
SKM- LH Embankment — Crest 318644 5835415 577.715 1.2
BHO2A ’ '
SKM- LH Embankment — Crest 318644 5835415 577.715 8.8
BHO02B ’ '
SKM-
BHO3 RH Embankment toe 318674 5835153 573.865 2.9
SKM- | LH Embankment — Crest 318718 5835023 577.955 4.9
BHO04 outer
SKM- | RH Embankment — Crest 318582 5835021 577.780 6.5
BHO5 outer

Typically the Jacobs/SKM boreholes were drilled through materials comprising:
= Zone 2 — general semi-impervious fill material;
= Zone 1 — impervious clay core and key trench fill material; and
= Refusal of auger drilling on bedrock.

In borehole SKM-BHO03, it is reported that Zone 3 filter material was encountered at the
toe of the right hand embankment. This filter material is overlying natural soil, which
overlies the Dacite bedrock.

Copies of the Jacobs/SKM borehole logs are provided in Appendix 2.05.

Samples of the soil materials obtained from the boreholes were submitted for laboratory
testing. The laboratory testing comprised:

= Moisture Content;
= Atterberg Limits;
= Particle size distribution with hydrometer;

= Emerson Classification; and

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 8
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Bulk Density.

Copies of the laboratory test certificates extracted from Jacobs/ SKM (2014) are
provided in Appendix 2.06.

BH

SKM-
BHO1

SKM-
BHO1

SKM-
BHO02B

SKM-
BHO02B

SKM-
BHO3

SKM-
BHO3

SKM-
BHO4

SKM-
BHO05

SKM-
BHO05

Depth

1.5-
1.91

3.5-
3.94

1.2

55—
5.95

1.5

20-
2.3

1.5

20-
25

4.3 -
4.74

Table 2.03 — Summary Jacobs/SKM Laboratory Testing Results

Material
Zone

Zone 1

Zone 1

Zone 2

Zone 1

Zone 3

Alluvial
soil

Zone 2

Zone 2

Zone 1

MC %

23.3

27.2

10.7

10

7.1

16.8

Dry
Density

1.64

1.5

1.83

LL %

82

74

78

28

39

PL %

58

50

54

13

25

Emerson Class

Distilled | Pond Water
Water

2 5

2 5

2 5

2 5

3 5

2 5

Gravel
%

29

20

16

17

31

Sand %

26

18

40

26

48

43

43

46

45

Isabella Weir Upgrade Design

<0.075mm %

66

75

31

69

32

41

40

23

48

These results indicate the embankment material properties typically comprise:

Zone

Zone

1:

Medium to high plasticity sandy CLAY;

Greater than nominally 50% passing 0.075mm(fines);
Dispersive in distilled water but not dispersive in pond water;
Insitu moisture content in the range of nominally 20% to 30%.

2:

- Gravelly Clayey SAND;
— Greater than nominally 30% passing 0.075mm(fines); and

— Insitu moisture content of 7% to 12%.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 9
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= Zone 3:

— Gravelly SAND with some silt and clay; and
— Nominally 30% passing 0.075mm (fines) and 20% passing 0.002mm (CLAY).

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 10
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I 3.SMEC SITE INVESTIGATIONS

3.1 General

As part of the detailed design of the Isabella Weir Upgrade Design, site investigations
were undertaken. The scope of the site investigations comprised:

= Site survey;
= Potholing of underground services; and

= Geotechnical investigations comprising:

Test pit excavations in the crest of the flanking embankments;
Test pit excavations at the end of the concrete return walls;
Test pit excavation at the upstream toe of embankment; and
Laboratory testing of representative soil samples.

The results of the site investigations were used to:
= Develop a site topographic plan;

= Provide details on the levels and nominal depth of the gas main and associated
Telstra conduit services that traverse through the site;

= |dentify the nominal level of rock along the upstream toe of the weir embankment;
= Confirm the nominal depth to the Zone 1 clay core below the weir crest;

= Obtain soil samples of Zone 1 and Zone 2 materials and undertake associated
laboratory testing and classification of embankment materials; and

= Assess the potential presence of adversely orientated joint defects in the foundation

of the weir.

3.2 Conduct of Investigations

3.2.1 Site Survey

SMEC engaged local survey Leach-Steger to provide survey of the site. The survey
provided covers an area approximately 200m by 200m, extending from the west side of
Drakeford Drive, incorporating the weir and approach channel, the creek and adjacent
banks downstream of the weir. The survey is based on the SGC/AGC grid, which is the
local survey grid used for municipal development in the ACT. All levels are to Australian
Height Datum (AHD).

The survey model provides the following:
= Topographical details;
= Alignment of overhead and underground services;

= |ocation of roads and access tracks;

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 11
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= Location of dam monitoring instrumentation;
= Details of the vegetation; and
= Structure features of the weir.
It should be noted that magnetic north is approximately 12° east of grid north.

A copy of the survey plan of the site is provided in Appendix 3.01.

3.2.2 Potholing of Services

Following the construction of the weir, a 200mm diameter gas main was installed
through both flanking embankments for the weir, and across the creek channel
downstream of the weir. As part of the gas main installation, telecom (Telstra) cables
were also installed in a separate conduit adjacent to the gas main.

Potholing of the gas main was undertaken in January 2015 by Leach-Steger to
determine the depth at which the services have been installed.

A total of 16 potholes were excavated by vacuum excavation/non-destructive digging
methods to expose both the Telstra and gas main conduits. The services conduits were
observed to comprise:

= Gas main — yellow 200mm diameter steel pipe; and
= Telstra — white 2 x 100mm to 110mm diameter PVC pipe.
A summary of the potholing results is provided in Table 3.01, which includes:
= Eastings and northings of the pothole locations;
= Depths, in metres, to the top of the conduits below existing ground surface; and
= Elevation of the top of the service conduits

A copy of the report on the potholing survey is provided in Appendix 3.02. The locations
of the potholes are shown on the geotechnical investigations location plan, drawing
number 3002402-00-300-2001. A copy of this drawing is included in Appendix 3.03.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 12
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Table 3.01 — Summary of Potholing Results

Isabella Weir Upgrade Design

Pothole Conduit Easting Northing Depth Surveyed EL
No. Top of
conduit
1.0 Gas Main — Steel 200mm 206037.812 588132.526 0.9m EL576.107
1.1 Telstra — PVC — 2 x 110mm 206037.748 588132.620 0.72m EL576.254
2.0 Gas Main — Steel 200mm 206021.802 588122.231 1.00m EL576.538
2.1 Telstra — PVC — 2 x 110mm 206021.813 588122.185 0.89m EL576.663
3.0 Gas Main — Steel 200mm 206008.496 588113.371 1.03m EL575.393
3.1 Telstra— PVC — 2 x 110mm 206008.499 588113.372 0.81m EL575.611
4.0 Gas Main — Steel 200mm 205978.631 588094.010 0.65m EL574.876
5.0 Gas Main — Steel 200mm 205966.034 588109.480 0.95m EL571.084
6.0 Gas Main — Steel 200mm 205942.782 588148.729 1.25m EL569.235
7.0 Gas Main — Polyethylene 200mm 205931.604 588154.101 0.80m EL571.190
8.0 Gas Main — Steel 200mm 205918.112 588171.447 0.90m EL573.029
8.1 Telstra— PVC — 2 x 100mm 205917.550 588171.644 0.60m EL573.298
9.0 Gas Main — Steel 200mm 205932.033 588185.469 0.85m EL573.581
9.1 Telstra — PVC — 2 x 100mm 205932.035 588185.468 0.55m EL573.860
10.0 Gas Main — Steel 200mm 205952.186 588205.248 1.40m EL576.361
10.1 Telstra — PVC — 2 x 100mm 205952.122 588205.330 0.85m EL576.883

3.2.3 Test Pit Excavations

Test pit excavations were undertaken in the embankment over the period of 18" to 19"

of March 2015. A total of 10 test pits, designated TP01 to TP10, were excavated in the

earthfill materials of the embankment sections of the weir. The test pits were excavated
using a 21 tonne excavator, Hyundai 210LC-7 model, with a 1.2m wide ripper toothed

bucket. The excavations were undertaken in the full-time presence of a senior
geotechnical engineer from SMEC.

Details of the test pit excavations are summarised in Table 3.02, which includes:

Test pit number;

Test pit location with respect to the weir;

Chainage of the test pit, with respect to original crest set out control line;

Easting and northing of the upstream limit of the test pit excavations;

Depth of test pit; and

Test pit dimensions.
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Table 3.02 — Summary of 2015 Test Pit Excavations

TP No. Location Chainage Easting Northing Max. Size
Pt7 to Pt 6 Depth Length x width
TPO1 Left embankment, left abutment _ 206071.40 | 588058.30 ‘ 2.4m 5.5m x 1.4m

TPO02 U/S toe of left embankment 57.5m ‘ 206037.20 588113.60 ‘ 3.2m 6.5m x 1.4m

TPO3 Left embankment across crest 64.0m 206030.24 588116.62 ‘ 3.7m 6.9m x 1.4m

Tpog | Leftside end of concrete return 87.0m 206018.70 = 588136.14 | 3.6m | 4.7mx 1.4m
wall, U/S of left embankment

TPO5 Left embankment across crest 93.5m 206010.56 588138.46 4.5m 8.5m x 1.4m

TPO6 Right embankment across crest 156.0m 205971.11 588187.49 3.3m | 10.5m x 1.4m

Right side of concrete return wall

TPo7 U/S of right embankment

171.0m 205965.02 | 588203.44 4.8m 6.2m x 1.4m
Right embankment across crest at

TPO8 location of the R/H end of Zone 1 188.5m 205950.37 | 588208.05 2.0m 6.0m x 1.4m
clay core

U/S side of the right embankment

TPO9 between concrete return wall and 177.5m 205963.54 588205.55 4.0m 55mx 1.4m
right abutment

U/S side of the abutment of the

TP10 . 195.5m 205952.10 | 588218.90 1.4m 5.5m x 1.4m
right embankment

The location of the upstream end of each of the test pits is shown on the plan of the
geotechnical investigations drawing number 3002402-00-300-2001. A copy of this
drawing is provided in Appendix 3.03.

The test pit locations were initially measured using a hand held GPS with an accuracy of
+/-5m. The positions of the pits were also measured using a tape and compass relative
to the crest of the embankment and the weir concrete training walls to more accurately
locate the test pits relative to the weir structures.

The elevation of the test pits were estimated from the 0.2m topographical survey
contours.

Each of the test pits was logged, sketched and photographed by SMEC’s Senior
Geotechnical Engineer. Copies of the test pit logs, sketches and photographs are
included in Appendix 3.04.

Bulk soil samples of the representative materials encountered in the test pit excavations
were obtained. Undisturbed soil samples were obtained from the top of the Zone 1 clay
core material in test pits TP03 and TPO06 using a U-50 tube. The U-50 tube samplers
were driven using force applied by the excavator bucket. Some damage to the ends of
the steel tubes occurred but it was assessed that the damage to the tube was limited in
extent and would not impact on the undisturbed nature of the sample within the body of
the tube.
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The test pit excavations were reinstated by backfilling the pit with the excavated spoil in
lifts of nominally 300mm, then achieving compaction of the layer using a vibrating
compaction plate that was attached to the excavator.

3.2.4 Geological Mapping

Geological mapping of rock exposures on the left and right hand side of the creek
downstream of the weir was undertaken on the 19" of March 2015. Measurements of
the orientation and characteristic features of rock joint defects were taken using a tape
and geological compass.

The location of the rock exposures where mapping was undertaken is indicated in
drawing 3002402-00-300-2001, a copy of which is presented in Appendix 3.03.
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I 4. GEOTECHNICAL INVESTIGATION RESULTS

4.1.1 General

The results of the SMEC geotechnical investigations undertaken for the project are
presented below as follows:

= Test pits in the crest of the embankment;
= Test pits in the upstream toe of the embankment;
= Laboratory testing results; and

= Downstream geological mapping.

4.1.2 Results of Test Pits in Crest of Embankment

Test pit were excavated across crest of the weir embankment to confirm the zoning of
material in the upper section of the embankment. These test pits were designated:

= Left embankment:

- TPO1
- TPO3
- TPO05

= Right embankment:

- TPO6
- TPO8

The sketches of the observed distribution of materials within the test pits included in
Appendix 3.04 graphically represent the distribution of materials observed in these test
pits.

Sub-surface conditions observed in the test pits excavated in the crest of the
embankments are summarised in Table 4.01 and Table 4.02, which detail:

= Depth below ground level;

= Description of materials encountered directly beneath the crest of the embankment;
and

= Description of materials encountered on the upstream flank of the clay core.
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Table 4.01 — Sub-surface Conditions Below Crest of Left Embankment

Depth (m BGL) Material Below Crest Material Upstream of Crest
0.0mto 0.2 Sandy SILT [TOPSOIL]: Light brown with grass roots

Silty Gravelly CLAY and Clayey SAND [FILL}: Brown grey, low plasticity with fine
0.2m to -1.5m grained sand, gravel and some cobbles, material has been placed in layers and typically
dense to very dense and dry (Zone 2 — General Fill)

Silty Sandy CLAY [FILL]: Grey green to Silty Gravelly CLAY and Clayey SAND
1.5m to 4.5m yellow, medium to high plasticity, very stiff, [FILL]: Same as above, (Zone 2 -

moist to wet, (Zone 1 — Clay Core Fill) General Fill)

Table 4.02 — Sub-surface Conditions Below Crest Right Embankment

Depth (m BGL) Material Below Crest Material Upstream of Crest
0.0mto 0.2 Sandy SILT [TOPSOIL]: Light brown with grass roots

Silty Gravelly CLAY and Clayey SAND [FILL]: Brown grey, low plasticity with fine
0.2m to 1.3m grained sand, gravel and some cobbles, material has been placed in layers and typically
dense to very dense and dry, (Zone 2 — General Fill)

Silty Sandy CLAY [FILL]: Grey green to Silty Gravelly CLAY and Clayey SAND
1.3m to 3.3m yellow, medium to high plasticity, very stiff, [FILL]: Same as above, (Zone 2 —
moist to wet, (Zone 1 — Clay Core Fill) General Fill)

In general terms beneath the crest of the test pits a layer of Zone 2 material comprising
Silty gravelly CLAY to Clayey SAND was observed to be overlying Zone 1 Silty CLAY.

Variation from the general crest arrangement described in Table 4.01 and Table 4.02
was observed in test pits TP01 and TP08. These test pits were nominally excavated
near the left abutment of the left embankment and right abutment of the right
embankment, respectively.

The subsurface conditions encountered in TP0O1, excavated on the left abutment of the
embankment, is summarised in Table 4.03. Notably, this test pit encountered an old
road pavement below an initial cover of fill comprised Silty sandy CLAY. Material that
could be considered to represent Zone 1 clay core material was not observed in the
embankment at the location of TPO1.
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Table 4.03 — Sub-surface Conditions in Test Pit TP01 at Crest of Left Abutment

Depth (m BGL) Material Description
0.0mto 0.2 Sandy SILT [TOPSOIL]: Light brown with grass roots
Sandy Silty CLAY and Clayey GRAVEL mix [FILL]: Yellow brown, very dense fill, (Zone
0.2m to 0.7m

2 — General Fill)
0.7m to 0.8m Road Pavement: Bitumen seal and road base material
0.8mto 1.7m Sandy silty CLAY [Residual]: Mottled orange grey with some iron staining

DACITE [BEDROCK]: Mottled yellow and grey, medium grained, extremely to highly
weathered, extremely low to low strength

1.7m to 2.4m

The conditions TP08, which was excavated near the right abutment of the right
embankment, is summarised in Table 4.04. Notably, this test pit encountered the right
hand end of the Zone 1 clay core. At this location highly weathered Dacite rock was
encountered below the Zone 1 clay core material on the right hand side of the pit at
nominally 1.4m depth below the crest of the weir.

Table 4.04 — Sub-surface Conditions in Test Pit TP08 at Crest of Right Abutment

Depth (m BGL) Material Description
0.0mto 0.2 Sandy SILT [TOPSOIL]: Light brown with grass roots Topsoil
0.2m to 1.3m Sandy Silty CLAY [FILL]: Brown grey, hard with some gravel, (Zone 2 — General Fill)

13mto 1.9 Silty Sandy CLAY [FILL]: Grey green to yellow, medium to high plasticity, very stiff, moist
.3mto 1.9m
to wet, (Zone 1 — Clay Core Fill)

DACITE [BEDROCK]: Brown with white speckles, fine grained, extremely to highly

weathered, extremely low to very low strength

1.9m to 2.0m

4.1.3 Results of Test Pits in Upstream Toe of Embankment

Test pit excavations were undertaken along the upstream toe of the weir embankments.
The purpose of these excavations was to confirm the nominal depth to rock and the
materials overlying the rock.

The test pits excavated at the upstream toe of the embankment comprised:
= Left embankment:

- TP02
- TP04

= Right embankment:

- TPO7
- TPO9
- TP10

Sketches of these test pits are included in Appendix 3.04 to graphically represent the
distribution of materials observed in these test pits.
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Variable subsurface conditions were observed in the two test pits, TP02 and TP04,
excavated at the upstream toe of the left embankment. The results of these test pits are
summarised in Table 4.05 and Table 4.06 respectively. These tables show:

= Depth below ground level; and
= Description of materials encountered at the upstream toe of the embankment.

Table 4.05 — Sub-surface Conditions in TP02 at Upstream Toe of Left Embankment

Depth (m BGL) Material Description
0.0m to 0.2m Sandy SILT [TOPSOIL]: Light brown with grass roots Topsoil
0.2m to 2.0m Sandy Silty CLAY [FILL]: Brown grey, hard with some gravel, (Zone 2 — General Fill)
2.0m to 2.6m Sandy Gravelly CLAY [RESIDUAL]: Dark grey brown, low plasticity, moist, hard

2.6mto 3.0 Dacite [BEDROCK]: Yellow grey with white specks, extremely weathered, extremely low
.6m to 3.0m
to very low strength

3.0m to 3.2m Dacite [BEDROCK]: grey purple with white specks, highly weathered, low strength

Table 4.06 — Sub-surface Conditions in TP04 at Left End of Concrete Return Wall

Depth (m BGL) Material Description
0.0m to 0.2m Sandy SILT [TOPSOIL]: Light brown with grass roots Topsoil
0.2m to 2.3m Sandy Silty CLAY [FILL]: Brown grey, hard with some gravel, (Zone 2 — General Fill)

23mto 3.5 Silty Gravelly SAND [FILL - crusher dust]: Green grey, coarse grained poorly graded
.3m to 3.5m
with some gravel and silt

3.5m to 3.6m Dacite [BEDROCK]: Pink grey , highly to moderately weathered, medium to high strength

The test pit TP04 is located on the upstream toe of the embankment adjacent to the
ends of the left hand concrete weir return wall. In this test pit green grey Silty Gravelly
SAND was encountered between 2.3m and 3.5m depth in TP04. This material is
interpreted to be a crusher dust quarry sand type product. Fill material comprising Silty
Gravelly SAND with clay was observed to be overlying the crusher dust sand. The
overlying fill material is considered to have been derived compaction of residual or
extremely weathered Dacite, which has been placed and compacted in the embankment
toe as Zone 2 material.

TPO7 and TPQ9 are located on the upstream toe of the right embankment adjacent to
the ends of the concrete weir return wall. At the right hand end of the right concrete
return wall Silty Gravelly SAND (crusher dust) material was encountered in test pit TP07
at a depth of 3.0m to 3.8m. Fill comprising Gravelly Clayey SILT was observed to be
overlying the crusher dust sand.

Underlying the crusher dust sand, high plasticity silty CLAY was observed in these test
pits, with Dacite rock observed to be underlying the clay.

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report| Page 19



1044

ACT Government — Shared Services Procurement | Isabella Weir Upgrade Design

The Silty CLAY material in TPO7 and TP09 was observed to be similar to the Zone 1 clay
core material observed in test pits TP06 and TP08. It is noted that the test pits TP0O7
and TPO9 are located in the area where the diversion channel used to divert creek flows
around the weir site during construction of the weir as shown on the W.A.E. drawing
W.A.E.88/12423. Itis considered that the Silty CLAY encountered in these test pits is
Zone 1 material that was used to back fill the diversion channel as indicated on the
drawing.

Test pit TP10 was excavated near where the toe of the right hand embankment meets
the right abutment. This test pit excavation encountered extremely weathered Dacite at
0.4m depth. The test pit was excavated to 1.4m depth through 0.7m of extremely
weathered Dacite and then a further 0.3m into highly weathered Dacite.

Rock joint defects were observed in test pit TP10 and measured using a geological
compass. The orientation of the joint sets measured in TP10 comprises:

= 30° to 36° dip angle and 085° to 088° dip direction; and
= 85° dip angle and 150° dip direction.

The observed or interpreted depth and elevation of bedrock along the upstream toe of
the embankment of the rock where encountered in the test pits is summarised in Table
4.07.

Table 4.07 — Rock levels Observed along Upstream Toe of Embankments

Test Pit EW Dacite HW Dacite
Depth ‘ Elevation Depth Elevation
TPO1 ‘ 1.7m ‘ 576.3m 2.0m 576.0m
TPO2 ‘ 2.6m ‘ 574.8m 3.0m 574.4m
TPO4 ‘ ‘ 3.5m 573.5m
TPO7 ‘ ‘ 4.8m* 572.3m*
TPO9 ‘ 3.0m ‘ 574.0m 3.9m 573.1m
TP10 ‘ 0.4m ‘ 577.3m 1.1m 576.6m

*Interpreted to be HW rock to be at the base of the test pit TP07 but due to the limit of the excavator the rock level

indicated was not confirmed by the observation of the excavated spoil

The bed rock levels detailed in Table 4.07 indicate that the rock levels decrease from the
abutments of the embankment towards the creek. It is also observed that the thickness
of extremely weathered overlying highly weathered Dacite is in the range of 0.3m to
0.9m. Extremely weathered Dacite rock was not encountered in the test pits at the ends
of the concrete weir return walls. It is considered that the extremely weathered rock was
removed at the locations of test pits TP04 and TPO7 during foundation preparation works
for construction of the weir.

4.1.4 Seepage Water Observations

Seepage water inflow into the test pit excavations was observed in a number of test pits.
The location, depth and level of the observed seepage water inflows comprise:
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= TPO4 at 3.2m (EL573.8m);

= TPO5 at 4.0m (EL573.45m);

= TPO7 at 3.0m (EL574.1m); and
= TPO9 at 3.0m (EL574.1m).

4.1.5 Laboratory Testing Results

Representative bulk samples and undisturbed tube samples were submitted for
laboratory testing. The testing schedule was developed to provide soil classification of
grading, plasticity, dispersive characteristics and shear strength. These tests comprised:

= Moisture content;

= Atterberg Limits and linear shrinkage;

= Particle size distribution with hydrometer;

= Standard Compaction (MDD & OMC);

= Emerson Classification;

= Pinhole Dispersion; and

= Consolidated undrained with pore pressure measurement triaxial test (CUPP).

Copies of the laboratory testing certificates are included in Appendix 4.01. The results of
the laboratory testing are summarised in Table 4.08. This table details:

= Test pit number;

= Depth of sample;

= Interpreted embankment material zone;
= Field Moisture content (MC %);

= Maximum dry density (MDD t/m®);

= Optimum moisture content (OMC %);

= Liquid limit (LL %);

= Plastic limit (PL %);

= Linear shrinkage limit (LS %);

= Emerson Class;

= Percent dispersion;

= Gravel sized fraction of the soil sample (Gravel %);

= Sand sized fraction of the soil sample (Sand %); and
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= Silt and Clay sized fraction of the soil sample (<75um %);

Table 4.08 — Summary 2015 Test Pit Laboratory Testing Results

TP No. Depth | Interpreted MC MDD OMC LL PL LS% Emerson Pinhole Gravel | Sand % <75um
Material % tim® % % % Class Dispersion % %
Zone
Distilled
Water
1.5m-
TPO3 Zone 1 19.5 71 22 17.5 2 D1 2.1 19.8 78.1
1.8m
1.6m-
TPO3 19 Zone 1 1.63 218 | 72 19 15 1 5.2 29.2 65.6
.9m
2.3m-
TPO4 Zone 3 18.7 19 52.8 28.7
2.6m
TPO5 1.5m-
Zone 2 1.982 11.1 | 40 13 10 1 22 49 29
(U/s) 2.5m
TP05 1.5m-
Zone 1 1.576 232 | 75 | 21 16 1 7.5 22 70.5
(D/S) 2.5m
0.5m-
TPO6 10 Zone 2 1.976 10.9 29 12 6 1 17.1 48.5 344
.0m
TPO6 1.0m-
Zone 1 1.688 19.5 71 19 15.5 1 6.2 31.5 62.3
(Centre) 1.6m
1.6m-
TPO6 Zone 1 21.6 64 19 13 2 D1 5.9 32.9 61.2
1.95m
TPO6 2.0m-
Zone 2 2.05 9.9 27 13 7 4 35.5 43.7 20.8
(U/s) 2.5m
3.0m-
TPO7 Zone 3 12.9 32.2 43.2 24.6
3.4m
4.0m-
TPO7 Zone 1 1.668 19.7 | 68 | 20 16 1 4.9 29.3 65.8
4.8m
1.6m-
TPO8 20 Zone 1 1.655 208 | 69 | 20 16 1 4.8 27.7 67.5
.0m

Plots of the grading curves from the test pit soil samples are provided in Figure 4.01,
together with the designed embankment zone grading envelopes specified by Coffey
(1985) for the embankment design.

The results of the Atterberg Limits tests for plasticity undertaken on the test pit soil
samples are plotted on a Casagrande Chart in Figure 4.02.
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Isabella Weir Upgrade TP Investigations -
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Figure 4.01 — Particle Size Distribution Grading Curves, with Design Grading Envelopes, SMEC 2015 Test Pits.
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Isabella Weir Upgrade TP Investigations -
Atterberg Limits Apr 2015
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Figure 4.02 — Atterberg Limits from SMEC 2015 Test Pits
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Figure 4.01 indicates that the Zone 1 samples tested have a typical particle size distribution
that meets the Coffey (1985) design grading envelope, with particle size distribution
characteristics of:

= 50% passing 0.075mm sieve;
= 100% passing 19mm; and
= 40% and 60% is clay sized particles, <0.002mm.

The results of the Atterberg limit tests on the test pit samples presented in Figure 4.02 shows
that the Zone 1 material is clay of high plasticity with:

= Liquid limit in the range of 60% to 80%; and
= Shrinkage limits in the range of 15% to 18%.

The dispersion characteristics of the Zone 1 materials have been classified as highly
dispersive in distilled water. The Jacobs/SKM (2014) Emerson Class test results were
undertaken in both distilled and pond water. These results indicated that the Zone 1 material
is Emerson Class 5 when subjected to pond water. This variation in dispersive characteristics
is possibly due to the salinity of the water in the Isabella Pond. Higher salinity water can
restrict cat-ion exchange potential between the water and clay particles and hence restrict soil
dispersion.

The particle size distribution of Zone 2 materials is shown in Figure 4.01. The results indicate
that the Zone 2 materials tested generally met the Coffey (1985) design grading, although the
soils tested deviate from the design grading in that a greater percentage of 2mm to 6mm
sized soil particles was measured.

The grading of the Zone 2 material tested characteristically comprises:
= 20% to 80% of sand size particles, <2mm and >0.075mm,;
= 20% and 35% is clay and silt size particles, <0.075mm size;
= 10% and 15% is clay size particles, <0.002mm size; and
= Maximum particle size between 37mm and 75mm.

Dispersive characteristics of the Zone 2 materials tested indicate that it is dispersive to
potentially dispersive in distilled water.

Zone 3 materials tested do not meet the design grading envelopes specified by Coffey (1985).
The Zone 3 samples tested are significantly finer than the design grading and generally fit
within the Zone 2 design grading envelope. The grading of the Zone 3 samples obtained from
the SMEC test pits on the upstream side of the weir are similar to the particle size distribution
reported by Jacobs/SKM (2014) for samples of Zone 3 obtained from borehole BHO3 located
in the downstream toe of the embankment.

Standard compaction testing was undertaken on bulk samples of Zone 1 and Zone 2 materials
obtained from the test pits. The results of these tests are presented in Figure 4.03.

The compaction characteristics of the Zone 1 test pit samples comprise:
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= Maximum Dry Density (MDD) in the range of 1.58t/m> to 1.68t/m?;
= OMC in the range of 19% to 25%; and
= OMC is slightly wet of plastic limit for this material.
The compaction characteristics of the Zone 2 test pit samples comprise:
= Maximum Dry Density (MDD) in the range of 1.98t/m? to 2.05t/m?;
= OMC in the range of 9.9% to 11.1%; and
= OMC is typically 1% to 2 % dry of the plastic limit for this material.

Undisturbed U-50 tube samples of Silty CLAY material were obtained from test pits TP03 and
TP06. The tube samples were taken from the zone of the embankment that is considered to
be Zone 1 impervious clay core material. These undisturbed samples were submitted for
consolidated undrained triaxial tests with pore pressure measurement, (CUPP). The results of
the effective shear strength testing are provided on a p’'q plot in Figure 4.04.

The effective shear strength and deformation characteristics of the Zone 1 material based
upon these triaxial test results comprise:

= Effective shear strength, ¢’ = 2 kPa; ¢ = 27°

= Young Modulus, E’¢angenyy = 37,500kPa
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Isabella Weir Upgrade - Tast Pit Investigations - MDD vs OMC and FMC
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Figure 4.03 — Results of Compaction Testing, SMEC 2015 Test Pits
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Isabella Weir CUPP Tests on Zone 1 Material
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4.1.6 Results of Downstream Geological Mapping

Geological mapping of rock mass joint defects was undertaken on the rock exposures observed
directly downstream of the left and right training walls. The measurement of the defect orientation,
spacing and persistence was made by tape and geological compass. Observations of the surface
characteristics of joint defect including roughness waviness and infill materials were made.

The results of the defect orientation data were plotted onto lower hemisphere pole plots. In
general the results show that the principal joint sets interpreted from the stereonet pole plots
comprise:

= Joint Set 1 - Steeply dipping joints, with an angle of around 80° to 90°, dipping nominally
towards the right abutment of the weir at 315°, (north-westerly direction).

= Joint Set 2 - Moderate to steeply dipping joints with an angle of around 30° to 70°, dipping
nominally downstream at 240°, (south-westerly direction); and

= Joint Set 3 - Shallow dipping joints, with an angle of around 20° to 40°, dipping nominally
upstream at 080° , (north-easterly direction);

Predominantly the observed continuity of the exposed jointing is in the order of 1m to 5m
persistence. Perpendicular joint spacing between joints of the same set is observed to be in the
order of 150mm to 500mm.

Typically, the observed surface condition of the rock joints is smooth, planar to undulating, with
epidote and carbonate mineral veneers and infills.

Observations of the rock mass exposed directly downstream of the weir made by SMEC are
typically in accordance with the rock mass characteristics described by Coffey (1987).

Copies of these stereonet pole plots are provided in Appendix 4.02 and are also presented on the
Drawing 3002402-00-300-2001, a copy of which is included in Appendix 3.03.
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I 5.INTERPRETED GEOTECHNICAL MODEL

5.1 General

An interpreted geotechnical model for the embankment and the embankment foundations has
been developed based upon the results of the geotechnical site investigations completed at the
Isabella weir which comprise:

= Test pits TPO1 to TP10 excavated by SMEC in March 2015;
= Boreholes logs provided in Jacobs/SKM (2014);
= Geological mapping provided in Coffey (1987); and
= Boreholes logs provided in Coffey (1985).
Aspects of the interpreted geotechnical model comprise:
= Geotechnical material units;
= Interpreted geotechnical design parameters;
= |nterpretation of geological mapping; and
= Interpreted geotechnical long-section drawings.
The interpreted of the adopted geotechnical model has been used as a basis for the detailed

design of the Isabella Weir Upgrade works.

5.2 Geotechnical Material Units

The terminology for the material units adopted in the geotechnical model for the Isabella Weir
Upgrade Design are based on the terminology specified for the embankment design in Coffey
(1985).

The geotechnical material units adopted in the geotechnical model comprise:
= Topsoil — Sandy SILT: light brown with grass roots, typically only 0.2m thickness.

= Zone 1 — Impervious Clay Core — Silty Sandy CLAY: grey green to yellow, medium to high
plasticity, very stiff, moist to wet.

= Zone 2 — Semi Impervious General Fill — Silty Gravelly CLAY and Clayey SAND: Brown grey,
low plasticity with fine grained sand, gravel and some cobbles, dense to very dense, dry.

= Zone 3 - Filter/Working Platform Material — Silty gravelly SAND: green grey, coarse grained
poorly graded sand with some gravel and silt, loose to medium dense, saturated.

= Residual Soil — Silty Sandy/Gravelly CLAY: mottled orange grey to dark grey brown, low
plasticity, hard.

= Bedrock — DACITE: mauve, pink grey to yellow brown, highly to moderately weathered
medium to high strength at the ends of the concrete return walls. Away from the concrete walls
and the embankment core trench foundations, highly to moderately weathered Dacite is
overlain by a thin cover of very low strength extremely weathered to highly weathered Dacite.
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5.3 Interpreted Geotechnical Design Parameters

Interpretation of geotechnical design parameters has been undertaken based upon the laboratory
test results and industry recognised correlations between material descriptions and the laboratory
test results. The interpreted parameters recommended for design of the concrete weir retaining
walls and weir embankments are summarised in Table 5.01, which provides:

= Unit name;

= Materials description;

= Maximum dry density (MDD in t/m®);

= Optimum moisture content (OMC %);

= Bulk unit weight (youxin t/m®);

= Effective shear strength, (cohesion = ¢’ in kPa & friction angle = ¢ °); and
= Ultimate bearing capacity (qu: in MPa).

Table 5.01 — Interpreted Geotechnical Design Parameters

Unit Description MDD OMC Bulk Effective Shear Ultimate
Name. (tlms) % Unit Strength bearing
Weight pressure

(thm?) c ¢ (MPa)

Impervious Clay Core
Zone 1 Fill — Silty Sandy 1.67 20 2.0 2 27 0.5
CLAY

Semi Impervious
General Fill — Silty
Zone 2 1.99 10 2.2 5 30 1
Gravelly CLAY and

Clayey SAND

Filter/Working
Zone 3 Platform Fill — Silty 2.0 0 35
gravelly SAND

Residual | Silty Sandy/Gravelly 19 1

Soils CLAY
EW Yellow brown with
. . 2.5 2
Dacite white speck
HW Yellow grey to purple
) grey o purp 2.5 15
Dacite grey
MW-SW
. Purple grey 2.6 40
Dacite
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5.4 Interpreted Geotechnical Long-sections

Geotechnical long-sections drawings depicting the interpreted subsurface conditions along the weir
alignment have been developed which comprise:

= Geological Section 1 — Along Control Line Pt. 7 at Ch Om to Pt. 6 at Ch 270m.

= Geological Section 2 — Along upstream face of concrete return walls at 11.9m upstream of the
Control Line.

Drawing 3002402-00-300-2201 presents both these geological sections. A copy of this drawing is
provided in Appendix 3.03.

The interpreted geological sections are correlated with the design details presented on the original
design drawings and show:

= Along the weir centreline (Geological Section 1):

— the central overflow (labyrinth) section of the weir is founded on highly to slightly
weathered Dacite;

- the flanking embankments are also founded on highly to slightly weathered Dacite, and
with Zone 1 material comprising the bulk of the embankment but with a “capping” layer
of about 1m to 1.5m thickness of Zone 2 material extending the length of the
embankment.

= Along the upstream face of the approach walls (Geological Section 2), the embankments
comprise entirely Zone 2 material (in the upstream shoulder) overlying Dacite.

Along the upstream toe of the embankment, a layer of Silty SAND (crusher dust) was encounter
immediately above foundation level. The original design drawings do not show such zoning and
the reason for its inclusion within the embankment is not known; probably for some construction
benefit, acting as a working platform. In terms of the performance of the embankment, such a
localised zone of sandy soil is not significant. Geological Section 2 also shows the backfilling of
the diversion channel with Zone 1 material, as detailed in the design drawings.

The interpreted sections indicate that the surface of the rock slopes from high on the abutments
towards the creek, with rock levels higher on the right abutment than the upper left abutment.
Furthermore, the surface of the rock appears to dip downstream, particularly so on the left
abutment.

The interpreted position of the Telstra and gas main services are indicated on the geological
sections. These details have been interpreted from the survey report on the pot holing
investigations. The gas main is located below the twin Telstra conduits. The interpreted levels of
the conduits as shown in both geological long section drawings is summarised in Table 5.03.
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Table 5.03 — Summary of Services at Geological Section Lines

Position Chainage Conduit Anticipated Elevation Anticipated

to top of conduit depth
Left Embankment — Section 1 ‘ Ch 74.377m ‘ Gas main EL 576.778m ‘ 1.0m
Left Embankment — Section 1 ‘ Ch 74.463m ‘ Telstra EL 576.977m ‘ 0.8m
Right Embankment — Section 1 ‘ Ch 181.684m ‘ Gas Main EL 576.140m ‘ 1.1m
Right Embankment — Section 1 ‘ Ch 181.772m ‘ Telstra EL 576.566m ‘ 0.7m
Left Embankment — Section 2 ‘ Ch 73.123m ‘ Telstra EL 576.564m ‘ 0.8m
Left Embankment — Section 2 ‘ Ch 73.216m ‘ Gas Main EL 576.414m ‘ 1.5m
Right Embankment — Section 2 ‘ Ch 182.437m ‘ Gas Main EL 576.061m ‘ 1.2m
Right Embankment — Section 2 ‘ Ch 182.519m ‘ Telstra EL 576.583m ‘ 0.7m

5.5 Interpretation of Geological Mapping

Interpretation of the principal rock joint defect orientations has been undertaken to assess the
potential for adversely dipping rock joints in the weir foundation.

Flat or shallow dipping joint defects that are diiping in the downstream direction were not observed
in the geological mapping. Interpretation of the stereonet pole plots indicate that a there is
potential for a wedge of rock formed by intersecting joint surfaces that are shallow dipping in the
upstream direction.

The principal intersecting rock joint sets that form this upstream dipping block of rock comprise:
= Joint Set 3 (J1) — (83°/315°); and
= Joint Set 1 (J3) — (35°/080°).

The line of intersection of these joint defects is orientated with a plunge and trend of:

= Intersection of J1 and J3 = 25° plunge which trends towards 044°, i.e. shallow dipping
upstream direction.

The downstream direction of the weir is orientated with a magnetic bearing of nominally 220° and
the pole to the line of the J1-J3 intersection has a trend of 224°.

It is therefore considered that the direction of the river and that of the J1-J3 intersection are
essentially in the same direction and if sliding in the downstream direction occurred it would be
along a surface inclined at nominally 25°.

It is interpreted that the shear strength parameters for assessing sliding stability of the foundation
along a rock joint surface would comprise the basic friction angle of the rock surface plus angle of
joint dip. The basic friction angle (¢,) of the joint surface is considered to be equivalent to the
residual friction angle of the rock joints. Typically the residual friction angle of joint defects for
volcanic rock such as Dacite may be about 35°. Therefore the resisting load against sliding in the
downstream direction along continuous intersecting rock joints may be assessed using the
equation:

= S =N xtan(@+i), where S = sliding resistance, N = normal load, @ = 35° and i = 25°.
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I 6.SUMMARY AND CONCLUSIONS

Geotechnical investigations were undertaken at the Isabella Weir site prior to and during
construction of the weir in the mid to late 1980s. More recently geotechnical drilling investigations
were completed as part of the risk assessment works undertaken by Jacobs/SKM in 2014.

Since the Jacobs/SKM investigations, and as part of the detailed design services for the upgrade
works for the weir, test pit investigations were undertaken in February 2015 to confirm details of
embankment zoning and foundation conditions along the upstream toe of the embankment section
of the weir.

The crest of the Zone 1 impervious clay core within the embankment was exposed at a number of
locations as part of these test pit investigations. Representative soil samples of the embankment
materials were recovered from the test pit excavations. Selected samples were subsequently
submitted for laboratory testing. Potholing of the gas main and telecom (Telstra) service conduits
that traverse through the site and embankment has also been undertaken.

The findings from the test pits indicate that the embankment zoning is typically in accordance with
the available “Work as Executed” drawings. Bedrock comprising highly to less weathered Dacite
was observed in the test pits excavated along the upstream toe of the embankment.

Zone 1 impervious clay core material was exposed at nominally 1.5m below the existing surface of
the embankment crest.

Laboratory testing of the soil samples recovered from the test pit excavations has been
undertaken. The results of these tests indicate that the Zone 1 and Zone 2 earth fill materials are
nominally in accordance with the Coffey (1985) embankment design specifications. Triaxial testing
of the Zone 1 core material indicates that the samples tested exhibit strength and deformation
properties that would be in the normal range for embankment dam clay core. The classification
properties of the Zone 1 material demonstrate that the material is of high plasticity and highly
dispersive in distilled water.

Geological mapping of Dacite rock exposures downstream of the weir was undertaken with stereo
net pole plots presenting the joint defect mapping results. These plots indicate that shallow dipping
joints, which dip nominally in the upstream direction, were observed together with steeply dipping
joints that dip across the creek and moderately to steeply dipping joints that dip downstream. The
assessment of the jointing geometry has identified a potential rock block that may release when
loaded in the downstream direction, albeit with a high friction angle of 60° against sliding.

Geotechnical plan and long-section drawings have been prepared. These drawings show the
locations of the borehole and test pit investigation; the alignment and depth of gas main and
telecom (Telstra) service conduits at the site. They also indicate the relative relationship between
the embankment fill and foundation materials along the alignment of the weir. These drawings
together with relevant extracts from previous geotechnical reports and results of the laboratory
testing certificates are included as Appendices to this report.
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APPENDIX 2.01:
ISABELLA WEIR - “AS-CONSTRUCTED” DRAWINGS
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REINFORCEMENT 1S REPRESENTED DIAGRAMMATICALLY. VARIES T T
= IT 1S NOT NECESSARILY SHOWN IN TRUE PROJECTION. ' -
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(3N I} . Y24-225 n o UNDER SLAB
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\ . ('U' BARS IN PAIRS) == vl
s x o N * o c ' B
R / L i/ CREST RL.575.000 ™). ) ) \ 'ACHFAC/E WALL REINFORCEMENT
% N SLOPE TO i I of = [ /]
x Ny o e | F :
= /) | isibEraca | S LABYRINTH wEIR waL - B
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€ LABYRINTH WALL

840 AERATION NIB
- — - | PROVIDE CONTINUOUS 6mm DEEP BLOCK OUT
- . - 200 400 200 TO CREST. FiLL BLOCKOUT WIiTH EPOXY RESIN.
NITOMORTAR 920 PREPARATION AND '
APPLICATION TO BE STRICTLY IN ACCORDANCE
WITH THE MANUFACTURERS SPECIFICATION
g CHESTRLOTO00 LAY 20mm AGGREGATE INTO EPOXY BED -
X\ 0 | o L
TYPICAL— )} 1" A RL574740 . =
- O : CREST RL.575000 o
¥ A _ = RO _
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. ! — BARS o
HYDROFOIL’ 200 WIDE R
WATERSTOP BARS § . P | 1 *
¥36-240 -
TYPICAL CONSTRUCTION JOINT J " : . FLOW SPLITTER DETAIL
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. 2Y36-240 :
TYPICAL LABYRINTH WALL NOTE /e S ot r \) /] )
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- [ POSITIONS SHOWN. T z PROVAL OF THE :
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R LOCATION. WELDING OR MECHANICAL SPLICING MAY BE N2 ¥ gi /y W Y36-225
Y28-225 | PERMITTED WITH PRIOR WRITTEN APPROVAL OF THE of ¢ l I \ § Y36-240 ’ \
BoTH macEs TP - SUPERINTENDENT. REFER TO SCHEDULE FOR SPLICE LENGTHS. ) © _ /y \ Y24-225 TIES\
__REFER TO GENERAL NOTES_FOR MINIMUM CONCRETE COVER. // \
] STARTER BARS TO BE JOGGLED AS REQUIRED TO CLEAR TOP REINFORCING. 0 ¥36-225
ALL REINFORCEMENT SHALL BE PROVIDED WITH SUFFICIENT ' y 't N _
— - CHAIR SUPPORTS AND ADDITIONAL TIE BARS WHERE NECESSARY I
s SO THAT CORRECT POSITION 1S MAINTAINED  DURING CONCRETING. y 0 )
< CHAIRS TO BE SPACED AT 900 MAXIMUM CENTRES EACH WAY, 1 / Y
KEY TO REINFORCEMENT LAYING - A \
| a - REINFORCEMENT ==
Z 2 OMITTED FOR
3 CLARITY _ 2Y36-225 ) Jold /o
LAID 1ST LAID IST
| i - (o]
- ] RLS69-500 I J36.260 - - s]
‘ ' —— o 2 LP
o < v28 ExTRA 3 3 @ ¥36-223 /
8 <, — -
| —| BOTTOM ToP o5 \ I\
T i !
BARDIA LAP LENGTH DETAIL RL-970:300 e
SECTION G5 ~ vss | zrooporiom | 3800 ToP TYPICAL LABYRINTH WALL DETAIL (B RLs70.500
- VERTICAL JOINT ——— \273/
NS Y28 1650 BOTTOM | 2300 TOP REQUIRED THREE PLACES ONLY TYPICAL LABYRINTH WALL JUNCTION
Y24 1200 BOTTOM 1675 TOP SCALE A REQUIRED TWO PLACES ONLY
_ SPACERS NONE NONE - ) WAE88/12420 SCALE A
FOR GENERAL NOTES REFER DWG.No.39272 i
¥  WILLING & PARTNERS ot ’ REVISIONS By |Date |m : ‘ N.C.D.C
LTD. 125 DESIGN LD
CONSULTING ENGINEERS , SCALE ? ——+— A A AS EXECUTED =88 Ca'nemn MQHamam ISABELLA DRIVE STAGE 5 A National DRG NO
PHARMACY HOUSE : .
44 THESIGER COUP™ - metres 0 058 B DRAFT C&MWN&W\BJ? PCYLtd —_— - Caplta|
WEST DEAKIN A.CT. 2600 TEL. 81 5811 oo T ore o C TRACE : - ISABELLA WEIR Development
' D - APPROVED LABYRINTH WALL — TYPICAL DETAILS Commission
PR]HCIPAL- DATE 30-£-85 | 84-03023 | 39277 | ¢ CHECK Date Y r— REV | A
B - - —e




iy

7

300 ; 300
R s
R.T.0. WALL VARIES FiL- e : : W T 25%25 CHAMFER
S N ER
T U o R.L.574.05 \
) s 5% / TO. MANHOLE 2Y24 CONTINVOUS—| | RL577.20
Y| - J
o : ~ RLTIO.WALLVARIES : STANDARD MANHOLE CONE T
zl .8 - vie 223 COUNTERFORT WALL : T 7 ] = SRS NETALLATION TO BE STRICTLY m
o o ~ /— - §| s IN ACCORDANCE WITH o
2r 9 BARS Yie-228 i MANUFACTURERS . _vi6- 225
o _ _ ¥ -" SPECIFICATION. w e "' BARS
R [®]
- 12Y16 Y2B-225 B D
EACH EACE > — EACH FACE 8 SO0 DIA. 1. ~y
, - o] —
L 5 Y28-225 o d
e \ 15
Y28-225 / ¥28-228 i Y 28-225 T STEP IRONS N
EACH FACE EACH FACE b H ? .
CRANK UNDER Y 28-225 1% 'I_igg B-g&ﬁ_? DRG.No. HI5 Y28-225 Q
) .- _‘ 16 MAXIMUM QL 57250 ) | I— - - g
,, L572. ‘ : -
g - —— \4 2 -y | 1 /; HE
o L J Y16-225 {CRANKED) “BOTH FACES N 3 ) 0 AN —hd ) AL £ x
= (~ Y28-225 [ X <
= L ] T | M 1070 DIA: _ > [ |S
- - ~ ! j - _— | —rreYi- Y28-225 g P hd Y28-225 9_ (@]
2 o 900 |SPLICE | B B - Ndll w9
ki _ : i R NURC 1 G 3
£ 15 = y28-225 BOTH FACES W W
0 T | L TRIMMERS ) 'E@/" g
N 3 2Y36 TOP —P9l
A = o | AND BOTTOM ——Y28-225 BOTH FACES Y28-225 .
i ol o I i | ul — 41 | — Al / STARTER BARS—\
= bd - Ll = - . o
o L — - — - — ~ - M 1 o
g 8 iz & : ) —1 [ - ) f s
> o S
g g § ?3 ) ) A, i Rinil . Y 28-225 »
RL. ;570.60 | _® I 1 0 ~f _RL.570.60 = ) h4l— - STARTER BARS 3
TO. | CONSTRUCTION _| T T0.CONSTRUCTION] | ‘-I—’ : | - - 3
JOINT JOINT | —
\ N —— —b— { ——fi-p-e )-- *
1 ! 12 Y16 .
_ _ N | 5 4 I y Y28-225 Y28-300
- ¥28-225 _ - | B STARTER BARS iy . . Y36-225 Yssﬁgsoo SPACER ™. - .
STARTER BARS™] | STARTER BARS Y16-225 BOTH FACES . L i
EACH FACE N R }—— — Y36-1500 . AL £Y36-300 - avss =1 . , F '\-l-" 1
/—Y36—225 - SPACER BARS B Y28- g — =1 Eﬂ e o
. Y36-300 - / —8Y36 N | _ A | EXTRA
'ﬂ Ry Al ,/,/\ S ] RL.569.50 S P S B R /,4/. > . | PN EXTRA 2
D S :(7“/ — _yze | B o SRR :\7 A T ==l e
L] " |
' [ - — LH »———| Y28 EXTRA \——st-zzs o 1 >—4 Y28 Y28-300
S _ ® ) _— _ 2 . db CONTINOUS
2 . | ; !; - ; : _r _ ﬂl - 21 - = () 2 - 3 [y - $ : {ﬂ : 1 3 - _J 1 ad
= - : = - ‘\%\X-G--Yt-sé-: o o _ . 2 Tt T -? : -:-\ 9 . e -_‘\—:\‘--_-.4-- Py -_,.'.. ,1{1]6-_ ZBZASRS 4 4 I‘O |250 -
> Xcs'araes 2750
Y28 i B
sY2 Y36-300 )
_ Weowe ﬁ CONTINOUS _ J SECTION
) so0 | ] ) 250 TYPICAL. ABUTMENT RETURN WALL
4000 |
SECTION (2 : - :
QE FACE OF
B . ] - - _ ABUTMENT WALL . -
- ' RI0 BARS~100 B 75x10 ER
REINFORCEMENT IS REPRESENTED DIAGRAMMATICALLY. - % - antl
IT IS NOT NECESSARILY SHOWN IN TRUE PROJECTION. T o ol i o U o AND DIDES. — . 1000 L%f:? T XIN 4250 It
SPLICES IN REINFORCEMENT TO BE MADE ONLY IN THE Y16 225N , , LR ——FOR MIO LOXIN b5 x 25 CHAMFER
POSITIONS SHOWN. THE WRITTEN APPROVAL OF THE } - w = )’Ere’ t it X
SUPERINTENDENT TO BE OBTAINED FOR ANY OTHER SPLICE 600 & RL.573.000
LOCATION. WELDING OR MECHANICAL SPLICING MAY BE - _ . =
PERMITTED WITH PRIOR WRITTEN APPROVAL OF THE \ < & _ o (€
SUPERINTENDENT. REFER TO SCHEDULE FOR SPLICE LENGTHS , > 4\ ; /4 \ o /f N
REFER TO GENERAL NOTES FOR MINIMUM CONCRETE COVER. 3 v20 ! sl T o, 3 g Y12 200
ALL REINFORCEMENT SHALL BE PROVIDED WITH SUFFICENT i B . 5 ¢
CHAIR SUPPORTS AND ADDITIONAL TIE BARS WHERE NECESSARY = 4 : .
S0 THAT CORRECT POSITION IS MAINTAINED DURING CONCRETING. P i Y20-300
CHAIRS TO BE SPACED AT 900 MAXIMUM CENTRES EACH WAY. 7—1'12-225 : Q 15200
o -1 |- - B oz - .
Lt
KEY TO REINFORCEMENT LAYING ' L RL57050 o= giE m-sooK
LAYER DENOTED: 7"“""225 - \ > xff . STARTER BARS
_ _ i R 75x10 FRAME FROM El= . Y20-150
- - 19 14 HOLE — L75x 7510 g \ - L
- = ] FOR ,MIO LOXIN MITRE CUT | )
[ L o~ w
_ ) - o
- = (o)
LAID 2ND  LAID IST . - N 8
: ) «
v | PLAN TRASH BOX SECTION
- S0 | |ls . . : : ) —Y20-300
o o .t - —YI12- 300 Y12-300
3 3 : . . Y1625 L Vs
’ﬂ; ST"RTER BARS HOT DIP TRASH BOX AND ALL :
BOTTOM TOP _ / REINFORCEMENT FITTINGS AFTER FABRICATION S
A OMITTED FOR - . S
’fw\\ CLARITY ®
BARDIA. LAP LENGTH D
Yi2-300
Y28 1650 BOTTOM 2300 TOP 250 300 -
Y36 2700 BOTTOM 3800 TOP ﬂ
SPACERS NONE NONE SECTION 750 1500
- _ SECTION ﬂ
FOR_GENERAL NOTES REFER TO DRG.No. 39272 TYPICAL WING WALL WAEBB/ 124621
WILLING & PARTNERS e 0 .25 REVISIONS - By |Date {m| pESIGN 1 e T S N.C.D.C.
Y on ‘ ISABELLA DRIVE TAGE 5A National DRG NO
CONSULTING ENGINEERS . ; —— ] A | AS EXECUTED 3/88 . = \
Ef.?ggsﬁg‘ég%l-’s‘f metres B . DRAFT —— Cameron M"Namara Pry Lid ISABELLA WEIR gapltlal
QURT, : - ‘ B2 Development
WSt oAk o o800, mELmisen  [RSESTNS T ORGTG C TRACE ABUTMENT RETURN WALL AND WING WALL CommiZSi on
D ' APPROVE ‘
| F,m,\m,,,m- o s.s0s | 84-5023 | 39278 = CHECK Date TYPICAL DETAILS AND VALVE CHAMBER SECTIONS Rev | A
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=t
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|
P d

Of"\ , . 20x20 SEAL’ANT
SECOSEAL 200
700 ) ‘ -
, ) - - 2Y 36 TRIMMERS
s COG 600 INTO
l ] ** - - 150 NB. MILD STEEL BY PASS. 20x 20 SEALAN]’ =l SIDE WALLS _
COMPLETE WITH M.S. BOSS SECOSEAL 20 ale .
) ! ) DRILLED AND TAPPED TO SUIT 10 BITUMINOUS :
*’ ) - THREADED PET COCK. STD.'L - FIBREBOARD
- 71y BENDS. TABLE 'C' FLGES. ALL r - -
o L I— Tl WELDED FITTINGS.HOT DIP
/2 \ ] ! /2'\ GALVANISED AFTER FABRICATION " _ 2 ® &
- o o 1 I N T N X s b __.-_
\&78/ o :r=% ] b o //_ ™ — \278/ AIR RELEASE VALVE -
- el JOHNS PET COCK. g Nk
_ %—‘ / L~ \H 25x 25 CHAMFER BRONZE.8mm B.S.P_ e v 4 il S
; S - THREAD
1 @ =) Z ‘ /// % I @ Y28-225 Dl 2 Y 36 TRIMMERS ¥ -
nF n —- , -~
I T ( / RLS72.700 Y28 -225 C1 TOP AND BOTTOM ggsszgglmaTEoRs a
— A== ! ~— : 3 - A\ :
Sp===-~" / | RL.572.500 d A SIDE WALLS
= m - * - » L3 » L] L X B —
_ J J d ol @ ____/ § & U
S N - S i {0 BITUMINOUS
535 | f _/ FIBREBOARD
2 400 COGS
! 'y -
'_“""E S STANDARD MANHOLE Y28-225 . . " _ 300DIA.D.I = 2/ ; /AN
1 | - -D.1. = “7300DIA. DI.
, ‘D) CONE OVER BOTH FACES [[™~ FL.AND S P FLANDS P . DETAIL .
. - — — - BEVEL CUT SP 225 LNG - o v
y28-225— 4} i APPROX. I700 LNG. “oNE S SCALE B
ik A 150 N.8 SLUICE VALVE
o c o BOTH FACES TABLE 'C' FLGES
) o . .
& - ~ il J— 1 300 DIA. D.1.S0. 8| FL.
L ] . M ! E ) /FLOW ,
TO. C.J. - Jd - N ! el ! 0 \
RL.570.600 [F E 1 - ‘E\T
Al G300 DIA. GIBAULT 300x 150 ol
PIPE 3 D R ND FL & D.I.LONG - - DLTEE  fl |lI&
LL.570.680 L. . : o ) storT S5 |1
\ ? 300 x 150 TEE— 300 DIA.KNIFE o . R
- — - - - - . SCREED 100 MAX. Wp 1. SHORT GATE VALVE off I8 ]+ X 300 DIA_D..
- / : N FTO 50 MIN. S "DEZURIK'SERIES |l | li= FL. AND SP
- . - ] . C WAFER BODY - . 600 LONG
’ ] RL569.500 "'\-IJ R i o e ot S R :-’:-‘:E_.’ S ‘.‘.‘-;:’.". ’a 2-."-‘:.'2.'.':7 2 tehewia ae ot :.-;-.-.95:5-_0':9-'-.-_::-- Sy
. - L J L) L] L 3 [ ] [ ] » B m ] L) - [] ] L] L] » .' i. B ] 2 ]
- o - — IR — T3
O " . T N =
Q +— Y2B-EXTRA “ Y28 EXTRA ‘ ’
1 . ~ 1 -
’ .
i - B —— ) ——— NG —
= - Nz
= N-Cj
NS - B il - 2D :‘:—ic‘oo - -
, ) = OlNg
o . - o
2 _ ) . Y36-225 ° : )
i |
) N ) : Y36-225
- i : SECTION @ : o NOTE
\ i ) : A Y36-225 ¥ 225
— ) SCALE A R f e ) REINFORCEMENT IS REPRESENTED DIAGRAMMATICALLY
2 : : ] ¥S6-300 T IT IS NOT NECESSARILY SHOWN IN TRUE PROJECTION.
5 - ] ' SPLICES IN REINFORCEMENT TO BE MADE ONLY IN THE
9 RI2 THREADED 'U'BOLT - . - POSITIONS SHOWN. THE WRITTEN APPROVAL OF THE
600 3150 250 = ‘ o = SUPERINTENDEMT TO BE OBTAINED FOR ANY OTHER SPLICE
COMPLETE WITH FL. WASHERS
- AND NUTS N : LOCATION. WELDING OR MECH;L\Tr\%}Eﬁlh ggaﬁg:\}gf (;.;I:A“;'_HBEE
Y i - PERMITTED WITH PRIOR WR
B ( \\ ~ ALL HOT DIP GALVANISED . - ® _ SUPERINTENGENT. REFER TO SCHEDULE FOR SPLICE LENGTHS.
< \\\\\\ . i : * REFER TO GENERAL NOTES FOR MINIMUM CONCRETE COVER.
PLAN VALVE CHAMBER . —— iR \ ) ALL REINFORCEMENT SHALL BE PROVIDED WITH SUFFICIENT
1 SCALE A - \\\\\\ = o ; CHAIR SUPPORTS AND ADDITIONAL TIE BARS WHEN "NECESSARY
’ - \\ 300 DIA DL PIPE ™ ' SO THAT CORRECT POSITION 1S MAINTAINED DURING CONCRETING.
. N CHAIRS TO BE SPACED AT 900 MAXIMUM CENTRES EACH WAY.
© Lo - '
po o - KEY TO REINFORCEMENT LAYING. FLOOR SLAB ONLY
785 © o ° ’ : LAYER DENO7ED:
400 u 3
[ cocs . S o
5 — 7 | o - - Mo
. : : 7 °
o - o AlD LAST
- == 2Y36 4t 0 PIPE SUPPORT DETAIL 5 - LAID 5T L
o9 5 TRIMMERS o . ] .
Fler TOP &BTM o .
825 = 0\ 1 - - 2 2
>
o S o . _ ° / / Bo_TITBM :op
[») <N
F-5 2Y36 ; 3 230 _, ]
o TRIMMERS I'—'I - LASE B 200125 300 FLOOR SLAB ONLY
o TOP&BTM || _ BAS 200xi12x 3 .
& - ] 4 HOLES @ 14 FOR UNLESS NOTED OTHERWISE REINFORCEMENT TO BE LAPPED
. ggg TRIMMERS Mi2 'DYNABOLTS AS SCHEDULED BELOW
T N e INTO WALL - ~ OR EQUAL -
N = TYPICAL 2 I=“ -
Yy = BAR DIA. LAP LENGTH
| - ' . , - Y28 1650 BOTTOM 2300 TOP
L Y28-225| TOP & BOTTOM ]
- Y36 2700 BOTTOM 3800 TOP
b 2ND LAYER BOTTOM, IST LAYER TOP | - BASE R. DETAIL
\ \ SPACERS NONE NONE
P
- PART PLAN ROOF SLAB ) IPE_SUPPORT STAND
SCALE A . 2 REQ'D AS DETAILED -
COMPLETED STANDS AND ALL FITTINGS
SHOW'NGA ;oﬂt?n?g%zﬁnE:ngFo;gang BARS TO BE HOT DIP GALVANISED AFTER FABRICATION w A E 8 8 / 12 422
- - — SCALE B ] o
FOR GENERAL NOTES REFER TO DRG.N0.39272 . . . B
W”.LING &’PARTNER PTY. : : REVISIONS B Date [m i N.C.D.C.
3 FIv. o 125 A DESIGN e -
S semE L 1 [ATas execuren 3188 Cameron MCNamara ISABELLA DRIVE STAGE SA National PR@ NO
PHARMACY HOUSE metres DRAFT ' } ;
T o RS, = T VALVE CHAMBER Detiopmert
.CT. - PROJECT NO | DRG NO D TRACE APPROVED—_ _ VALVE CHAMBER Commission
PRINCIPAL i DATE 7% -8-85 | 84-5023 39279 = CHECK Date NI SECTION AND DETAILS | Rev | A
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CONTROL POINT
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! SEEPAGE _CUT OFF
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ey e
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|
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- [
i
i
_ !
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‘ 568
. > 150
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o 7
{ > = ! }
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% , -
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Coffey & Partners Pty. Ltd.

tad
Inoorpoyale”

engineering log

borehole

nff[v borehole no.:
ANN\NY
VS ors4

B.H.11

1 of 2

sheet

office and job no: CANBERRA: C.3166

hole commenced: 13.12.84
GEOTECHNICAL, INVESTIGATION - hole completsd: 13.12.84
project: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T. Sliparvised by:
borehole location: SEE DRAWING C.3166/2. checked by:
drill model and mounting: Truck: Edson 3000 slope: 90 A.L. surface: - =
hole diameter: 110 mm bearing: datum: -
g ol € ) - (oo N
ol € I notes 2| s _ material ec|leolcsEs structure and
RN 553 Selsilzsg| o .
=l 5 [§ § samples, 2| 2 E [soil type: plasticity or particte characteristics %'—5 E>| SE additional observations
c |5 . & celas
o N tests,etc. | 1 depth g 2 2 | colour, secondary and minor components | E gl5 02) og::ag
— (3]
12 r'metres| @| S g 9§8v
] ﬁT"—
0% S;; a - CL Gravelly-sandy CLAY; D |st [ FILL -
< /= E 0,40 yvellow-brown,medium plast.,) M
53] _ sand fine to coarse,gravel =
(%) - to 50 mm. =
% 1 -] Borehole B.H.11 cored -
M -] from 0.40 m - -
§ - See Sheet 2. -
[©)] -
=4
~ -
- N -
J f ]
i ! R
o ——
- | -
|
-~ -
- =
e —
— -
B -
- -
e —
——y -
- -
- -
o~ -
%
F —
mathed A support, ¢ canng noles  samples and tesls classification symbots consistency/dentity index
:![5) ::i; ;cr:'zl\::';\g M mud Us0 uf\d-u\ulwd samgie 50 mm and soil description g/S :;\{ soft
5 roller/triconn penatraton 1 2 ] diameter based.on unitied F Tt
J washb no D disturbed sample classificauan system ¢ T
‘(IZ\T cable tool ranging to N TN — Vst very sutl
al refusal s_!:»mrd penetration 1t moisture H hard
“bit shown by sulhix wotar JisuEeRsiesiit 0 Fb friable
3 bl\j'r}ktnblll —i 1G Jan 78 water level on date shown . Slisames M ion \(L Y;Ze'w*
T TCbe P—  water nflow i Shne PO w v MD medium dense
ey ADT —df  vateroutliow 30 vur';r”denn
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Incorporated In Qld.
engineering log —
cored borehole

nn’f[v borehole no:
B.H.11

office and job no: CANBERRA: C.3166

sheet 2 of 2

GEOTECHNICAL INVESTIGATION - hole commenced. 13.12.84
ISABELLA DRIVE, STAGE 5, hole completed: 13.12.84
projects TUGGERANONG, A.C.T. supervised by :
borehole location:  gpE DRAWING C.3166/2. log checked by:
drill model and mounting:Truck: Edson 3000 g0pe: 90 deg. R.L. surface m
barrel type and length: 1.5 m D.T. fluidywaterbearing: — deg. datum; -
drilling information rock substance rock mass defects
=4 . . . -
okl o prfesssture 2y substance description ? s};e(néa')’ ;‘peafgi“,}g defect description
£ls £ |lugeons _jdepth |22 rock type: grain characteristics, é’ mm thickness, type, inclination,
E gl = o metres| 2 5 |colour, structure, minor components 2 |2 1l ogég ?Ianarxty, roughness, coating.
5o E TS e ng = | particular general
B.H.ll auger drilled P '
0.40 5 to 0.40 m.
= DACITE; fine to medium e Joints subvertical, _
© 0.75 grained,mauve, planar,rough,clay E
o~
N B o veneer <o
o _ NO CORE 0.78 m ol
O —
JLG53 T —
H g DACITE; fine to medium |Mw —— gl
o N grained, mauve,fine SwW E ’ __
5 calcite seams. joints 20° & 60°,
N i planar,rough & smooth,
o = i -
a i; clay veneer B
- . -
3 et — e
i 1 E=60° + 20° joints 3
a2 =
= SW =
~ 4
5
= =
I 3
- -
¢ ] g
6.55 ] =
-4 Borehole B,H.11l ! =
7 _1 terminated at required —
- depth. i ~
- | 1
. -
l ca " I rESSUr| 5| I ren
casiy used | effective pressure i ke et - extemely low
I auger screwir: e WeTARETET [ i test kPa) | sw Jghtly £ very tow
AD au;!: d”"i”gg }—Iba il ‘ graphic_log/core loss Il Erpaineied \:l : Iuwv :
R coller/tricone ¥[10 Oe1. 73 »d»«aa'ueers'l‘%\;sln ey —— | Mv/ wnd-;ralclv " i
w e [ ——— | } thateimng inds r weathered = medium |
NMLC NMLC core | cates material) HW nignty W high
Irilnng | paruial drtling water loss i 1 oo | vieslhree b very high
‘ complete drilling water loss [ 4 recoieted ] EW ::‘e:mf,l.; €H - extremely high 2
k|
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ffey & Partners Pty. Ltd.

Incorpgrated In Gid,

ngineering
orehole

log

GOFFEY

borehole no.:
B.H.12

ANN\NY

PP 1 of 1

sheet

office and job no: CANBERRA : C.3166

hole commenced: 14.12.84
GEOTECHNICAL INVESTIGATION - hole completed: k4. 12 .84
project ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T. supervised by:
borehole location;: SEE DRAWING C.3166/2. checked by:
drill model and mounting: Truck: Edson 3000 slope: 90 deg. R.L. surface: _ m
hole diameter: 110 mm bearing: deg. datum: N
S =l € ) =3 floo 3
HIEEREE notes gl e 3 material 25 Eg §§ g structure and
g £ % & |samples, E E € |soil type: plasticity or particle characteristicg &5 |8 > g’_E additional observations
E § 2| ® tests,etc. | _i depth & 2 a colour, secondary and minor components 8 § g‘é ogf:?
123 Cmetres| | o °3 ggg§
|, ——————————— 2 — —
L/ ol SC Clayey SAND;brown,medium M | MD [ FILL j
// 0.40 plast.,sand fine to coarse, o
Y - E_E gravel to 50 mm. M St -3
/ -l - CH Gravelly-sandy CLAY;brown, -
/1 1 4 black & yellow-brown, i
% 1 E - medium to high plast.,sand —
< (/ o g - fine to coarse,gravel to J
o al -
p KE 1.80 £ [l N
o o 2 = CL Sandy CLAY;black,medium M| F ALLUVIAL SOTI, _|
AN E n plast.,sand fine to coarse, St | B
D-,_E 5. 50 trace of gravel to 15 mm. .' b
_/ 3*_‘ : 85: E% Clayey—-gravelly SAND- % {L’/F :
/" & 37 Sandy-gravelly CLAY; D HW ROCK ]
e | | g B yellow-brown & grey,low i __
e N _ to medium plast.,sand fine _‘
// 5.: - to coarse,gravel to 30 mm. E
3.80 DACITE; fine to medium
4 — grained,yellow-brown & I
-~ orange-brown,highly- -
- weathered,medium strength -
g Borehole B.H.12 terminated -
- at required depth. -
= -
4 4
- o
- =
. o
- -
-y o
p g
mathod weport  C casng P, dssatication symboly comirtency/dansity index.
AS  auger screwing* M mud USo undisturbed sample 50 mm and soil description 3 wry soi
(O i) penetraton 1 2 3 diameter nased on unitied ;- it
w washbore == — D disturbed sample classilication system St shH
L1 | eanielioes %—:ﬂ? ’ B e atenlies! [ memwe e hord
o R o e R
b Rl R i nooET
eq  ADT —d ot nuttiow 0 ";,"Y"dm!
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Zoftey & Partners Pty. Ltd.

Incorporated In Qld.
engineering log —
cored borehole

[ Q. § Q)
VeSS4 sheet 1 of 2

office and job no: CANBERRA: C.3166

fva borehole no:
B.H.12A

GEOTECHNICAL INVESTIGATION - hole commenced: 14.12.84
ISABELLA DRIVE, STAGE 5, hole completed: 17.12.84
project: TUGGERANONG, A.C.T. supervised by :
borehole location: SEE DRAWING C.3166/2. log checked by:
drill mode! and mounting: Truck: Edson 3000 sjope: 90 deg. R.L. surface: - m
barrel type and length: 1.5 m T.T. fluidwaterbearing: —  deg. datum: -
. . - . ! [}
drilling information ! rock substance rock mass defects
o a o q a
i prf:ssture 237 substance description g s};e(n 55‘ S,f;gf,}g defect description
-50_, f, £ |lugeons _i depth E p rock type: grain characteristics, = mm thickness, type, inclination,
elgl 2 (=3 metres| S 5 |colour, structure, minor components | B |, _ rof o989 planarity, roughness, coating.
[==lst go 2 |w>dZz>is nggn particular general
u Borehole B.H.12A -
— auger drilled to -
— 2.90 m. ]
e ~ -
0 - —
54 g _ -
o] - =
<12 =
| — ]
E = -
o — -
i 3.90 " —
3.12 NO CORE O, 22 m o u -
DACITE; fine & medium HW | ¢ ‘i =Jjoints 45°-60°,planarj
=  ned i ;i Esmooth,stepped & -
i _ grained,mauve il slickensided, stained .
= ] ; i E& clay veneered
0] -~ R i ) -
14 HWH : i |}joints 70° to sub- ]
o N i i [[vertical,smooth, g
@ = MW | : l|planar,clay veneered
a _ 3 : -
becoming dark blue Mw | ¥ i ]
& mauve. i ‘| joints/partings 20°- 4
i | 30°,planar rough,clay.
MW i [ veneer 3
SwW ]
i1 |Fcalcite seam 2 mm -
! | Fthick at 60° =
-
Ke | easeiin ] pressure test weathering | strength .
r:e[thod =S ! (3_50)_;";““[”_“ N - Tﬁeﬁ tensite strength) |
. I elfective pressure | & B ExtzemelyRiCw
AS auger screwr - arver wirndrawn | PR - Ly | <7 A
G Juger drilling | Lie | graphic_log/core_loss ~athersa | . . )
) oleirione L PHO O dma ' core recoversd | thared " e
| gashbore | WLy, intlow i thatching indi | wegthel i mediu
NMLC NMLC core | ' cates material) | onw Fignly igh
drilling | partal dnilling wate! losy } "o core | vpatiered VH veyihg
i compiate drilling water loss fecovered [i ¥ S | M ~ etremely high
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Coffey &1F’9'Z194r-s Pty. Ltd.

Incorporated In Qiq.

engineering log —
cored borehole

office and job no: CANBERRA :

B“IFEY borehole no:
B.H.12A
sheet 2 of 2

C.3166

project:
borehole location:

GEOTECHNICAL INVESTIGATION -
ISABELLA DRIVE,
TUGGERANONG, A.C.T.

SEE DRAWING C.3166/2.

STAGE 5,

hole commenced: 14.12.84
hole completed:
supervised by:

log checked by:

17.12.84

drill model and mounting: Truck : Edson 3000 siope: 90 deg. R.L. surface: - m
barrel type and length: 1,5 m T.T. fluidwaterbearing: =  deg. datum: =
drilling information rock substance rock mass defects
=g LN o .
o | prf:ssture 2y substance description £ s};e(n 65‘ g’;;gﬁ}g defect description
-5:0_, o = Iugeons _i depth _‘é; rock type: grain characteristics, )& mm thickr_\ess, type, inclination,
gls g = t metres| S 5 | colour, structure, minor components | § |, o o889 planarity, roughness, coating.
5° — 2 |weaErsilR0 mgg particular general

method 1
AS luger screwing
AD auger drilling
R coller/tricone
w washbore
NMLC NMLC core
dritling

%_
8.10

case lift

A\NO CORE 0.15 m.
Borehole B,H,12
terminated at required
depth.

pressure_test

casing used {35C} maximum
ellective pressure
in test kPa)
I-—tbanel withdrawn .
graphic_log/core loss
7
10 Cetizd g’a‘r’ee's)tg‘:ﬂ\ ] core recovered
water inflow J thatching indi-
cates material)
y
partia} drilhng water loss } —
recovered

complate drilling water loss

weathering
Fr
sw

MW

HW

J‘_I.J_L_l_]_ll_ll_lllIJlIIlIILIl_IJJl[IIlllllllll

L e s
surength
{indirect tensile strength)
esh EL - axtremely low
shghtly | VL - very low
viaziheregd
I - low
muoderately
weathered M = medium
tighly . H high
wealhe ed ! B
VH very high
extremely .
weathered EH = extremely hign
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Coffey & Partners Pty. Ltd. cn'f[v borehole no.:
t
Inoorp.ora.ad in Qld.. B.H.15
engineering log SSSS
b h I VIS S 4 sheet 1 of 3
office and job no: CANBERRA: C.3166
hole commenced: 18.12.84
GEOTECHNICAL INVESTIGATION - hole completed: 18.12.84
project. ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T. supervised by:
borehole location: SEE DRAWING C.3166/2. checked by:
drifl model and mounting: Truck: Edson 3000 slope: 90 deg. R.L. surface: - m
hole diameter: 110 mm bearing: . deg. datum: =
§ ol S . s3leg.
HER N notes ol 2 3 material gsleg|sEs structure and
o 8 & 2% == @ - .
e § % g samples, 2 § £ [soil type: plasticity or particle characteristicg 23 ‘E > i §_E additional observations
- c n X
£ EO tests,etc. | i depth g 2 & colour, secondary and minor components Eg G e Oé'é?
123 Cmetres| ©| © 3 0808
— e ————————— s
% i ML | sandy SILT;brown,sand is D |MD FILL K
E,// o fine. (Fb d
2 A 0.707] 7
A - CH Sandy CLAY;yellow-brown, M | st ALLUVIAL SOTL -
1 - high plast.,sand fine to —
// ﬂ = - coarse,some gravel to -
Y & - 5 mm. -
i 1.80 3
A 2 sC Clayey SAND;brown, low M ™MD EW ROCK =
5/ D 2.20 —{ plast.,sand fine to coarse, g = ¢/ -
v - DACITE;fine & medium 25 HW ROCK -
2.60 grained,mauve,highly M
o weathered,low strength. =
3 - Borehole B.H.15 cored —
- from 2.6 m - m
I See Sheet 2. -1
- ~—
— —
- -1
= -
- -1
- | =
- -
method support L casing notes  sampies and tests clagsitication symbols contintency/demity indax
:SD auger ;crlelw.n?- M mud USO  uncinurbed tamot 50 mm mnti 30il description gs_—_'wfml_
R relterimcone ponetration, 2 9 dlsmeter pasertorlynified F T
o o —= NO resistance D disturbed sample classification system St stilf
CT  cable tool e - N 10ANANT PENELOLION Let] I oisture ] \’:SI ;’;‘;‘[’1“'”
“bit shown by suflix waer figure = result R ) Fb friable
B ?Iank Ibl‘ 1G Jan 78 water level on date shown o SElisele M mors ¥E vetyjlogse
1Y Tz blbl ] :_ waler nHow ‘ 413 Sonk peceionanr Y wet ALAD L;\.eo:um dense
X] ADT —d  water vutliow 3[) \‘frnv"denw
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Coffey & Partners Pty, Ltd.

Incorporated In Qid.

engineering log —
cored borehole

GCOFFEY

B.H.15
ANN\NY
P OPY sheet 2 of 3

office and job no: CANBERRA: C.3166

borehole no:

GEOTECHNICAL INVESTIGATION -
ISABELLA DRIVE, STAGE 5,

project:
borehole location:

TUGGERANONG, A.C.T.
SEE DRAWING C.3166/2.

hole commenced: 18.12.84

hole compieted:
supervised by:
log checked by:

4

drill model and mounting:Truck: Edson 3000 siope: 90 deg. R.L. surface: - m
barrel type and length: 1.5 m T.T. fluiwateX bearing: — deg. datum: .
drilling information rock substance rock mass defects
=4 . . . -
lg . prf::t""e 247 substance description g s}:ep t? g‘;jgﬁ}g defect description
£ :‘-”J ,2 lugeons _idepth |27 rock type: grain characteristics, o mm th‘CkleSS. type, inclination,
E @ 2 @ metres| & & | colour, structure, minor components 8 | 5 0880 planarity, roughness, coating.
Ml s 59 2 w;.]i]blﬁ nggg particular general
— = -
T Borehole B.H,15 auger i -
= drilled to 2,60 m, =
.
-
—_

Rhyodacitic TUFF; fine
to medium grained,
orange brown,cream

joints 20°—70°,planarﬁ
rough & smooth,staingg
zeolite & clay
veneered subvertical
joints,planar &
irregular, rough

NU CORE U, LU I

El ‘ case-lify pressure test
method !cuslng usea {350) maximum
—_— | uflective pressure
& auger screwing t —I barrel withdrawn | )
AD auger drilling | '\r\!lﬂ_ graphic_log/core ioss
R roller /tricone ¥!|10 0ct, 73 vaatei level 1

il date sliown core recovered
L Cre water inflow (hah:hip_g indi
NMLC NMLC corr ! cates materiali

i b de (]
drilling parteal dellling water foss I } no core
complate drilling water loss | recovered

peatheringy

Fr s ek

SwW - ghtiv
erathe oG

Mw mgrerglan
weathpred

HW mgnl.
veatheret

EW extremely
weathered

| suength
{indirect tensile strength)
EL S extramely low

|

very low
L ) low
M - medium
H high
VH very high
|  EH - extremely high




T78-097

Coftey & Partners Pty. Ltd.

borehole no:
Incorporated In Qld. B.H.15

engineering Iog — :))): sheet 3 of 3
cored borehole |

office and iob no: CANBERRA: C. 3166

GEOTECHNICAL INVESTIGATION - hole commenced: 18.12.84
ISABELLA DRIVE, STAGE 5, hole completed: 18.12. 84
project: TUGGERANONG, A.C.T. R -
borehole location: SEE DRAWING C. 3166/2. log checked by:
drill model and mounting: Truck: Edson 3000 siope: 90  deg. R.L. surface - m
parrel type and length: 1.5 m T.T. fluidwaterbearing: — deg. datum: -
dritling information rock substance rock mass defects
glel , [Prest 2% substance description 2 | 1E) | pacing defect description
<& .“é lugeons _idepth ‘5-:’ = rock type: grain characteristics, 2 mm thickness, type, inclination,
215l 2 o  metres| © & | colour, structure, minor components = o980 planarity, roughness, coating.
o Bo — ¢ ldssedil 39%1% particular — general
8 Rhyo-Dacitic TUFF;fine |HW= Pl i
] to medium grained,crean[MW
_ orange brown,green, ;
| mauve,zeolitic veins. ':
9 l
] |
=
10 __|
10.25
N Borehole B,H,15 | HW
:‘ terminated at required
depth.

11

_L._.lljll__iL_1_l_:1__1|lj1!1[11_.1.1[_1111_1l_L_LlILLI11

|

| litv i a | veath
ke case if pressure 1est |+ veedlhening strength
xey ! ) ' indirect tensile strength)
method | casing used | {350} maximum 20 [ | £
I . ellective pressuic ) = L = extremely low

- Juger screwng | i‘ batiel withdrawit | i esil [kPa) | sw VL = very low
AD Juger drifling | % | gaphic log/core foss | L = 5w
R roller/iricone | 10 Oct, 73 waler ievel I ™ Lo

= date shown | |1 core recovered M E medium
w washbore water Biliow | | | tharching ncr {
NMLC NMLC core | cates material) HW hignly H - high

o \ ' ; i — weathered 1
rilling patt drilling water loss L } o i | VH - very high
oo a recovered EW axtremaly
—1:mr;p|c[t drilling water loss wezthered EM - sxtrumply high 1




T78-097

Coffey & Partners Pty. Ltd.

Incorporated In Qld,
engineering log —
cored borehole

ANN\N\Y
VIO

office and job no: CANBERRA: C.3166

borehole no:

B.H

sheet 1

.16

of

2

GEOTECHNICAL INVESTIGATION -

hole commenced: 19.12.84

ISABELLA DRIVE, STAGE 2, TUGGERANONG hole completad: 19.12.84
project: TUGGERANONG, A.C.T. supervised by
borehole location:  SEE DRAWING C.3166/2. log checked by:
drill model and mounting: Truck: Edson 3000 slope: 90  deg. R.L. surface: _ m
barrel type and length: 1.5m T.T. fluidwaterbearing: B deg. datum: -
drilling information rock substance rock mass defects
ressure = . e
glel p test 24 substance description ? s};e(n é? S;afgicr;tg defect description
< [%| 2 [lugeons _idepth |22 rock type: grain characteristics, g mm thickness, type, inclination,
£ 8 g o metres| @ 5 |colour, structure, minor components 5 | 11,0883 planarity, roughness, coating.
5 ° . 2 |w>aErSi ng&g particular general
Borehole B,H.1l6 wash P i
] bored to 2,5 m 2
—| =
-] —
- -
2 - - —
=2 ! =
2,507 Ll
g Dacitic TUFF;fine & HW ;.1 [Joints 60°-70°,planar
: - medium grained,blue & |MA i | curvilinear, smooth, —j
= mauve,containing MW ;i -rough,clay veneer
. epidote veins, aw £ pie
& K SH ii: fcrush seam 0°-5° 7
o - P i
—~ ol L. = 4
4 HW iy
o — — — —
] MW
B B
2 - 4= -
~ J ) I i
y 5 i MW . | subhorizontal,planar, 7
¢} — o i I'stained  partings —1
. g SW ¢ i | Joint 2()E K
2 i i [-joints 60-70°,planar, J
5 ki —— A i | rough & smooth, 3
£ ‘HW | 4. |Ipolished surfaces
o] 6 1::: joint 50°,planar,rough;
= i A1 | jointsubvertical, )
[} = T_M— +i|! . Mrregular,rough 5
- | == i, I h b -
SW 4l ealed joint,planar,
7] P 709 i
- Lo oint 30°,planar,clay ~
7 = | /i|. | veneer,polished & =
- i iif: |healed subvertical B
A /| i | Joints
3 i :Ai planar parting 10-15° 4
] | /i1i | clay veneer =
| case lift ¥ cessure tes| | WpBALIIOTN stry h
| - T:"Erm‘a;‘mm | . | Tetisct ensite strengihl
| S e effective pressure o i EL ~  oxtremely low
AS 3uges screwrns | iroll withdrawn i test [kPa) sw Lot Vi . Vory low
AD auger drilling tj;“ e graphic logicare 1055 egtharet L = lo .
R raller/tricone . A 10 Oct, 73 &vzalle( Aevel ] § y , MW ~nderately i w{
w washbore o ERSIOVIL j b“’;fc"::;"ﬁ:r‘;‘l- weathered i [ medium
NMLC NMLC core | | cates material) Hw gty H gh
drilling parbal drifhing water toss 1 = } P veeatherixdl ] VH very high
\ complete drilling water loss | I recovercd o ey £H extremely high




1 18—05/

Coffey & f’lrQ\Z-Qf’ty. Ltd,

Incorporated In Qld.

engineering log —
cored borehole

borshole no:
B.H.16
ANN\N\Y
P OLOL sheet 2 of 2

office and job no: CANBERRA: C.3166

project:
borehole location:

GEOTECHNICAL INVESTIGATION -
ISABELLA DRIVE,
TUGGERANONG, A.C.T.

SEE DRAWING C.3166/2.

STAGE 5,

hole commenced: 19.12.84
hole completed:

supervised by

log checked by

19.12.84

drill model and mounting:Truck : Edson 3000 slope:

barrel type and length: 1.5 m T.T.

90  deg.

fluidvater bearing: — deg.

R.L. surface:

datum:

-

key

mathod

AS suger wrewing

AD auger drilling

R rollec/tricone

w washbors

NMLC NMLC core
deilling

case-lift

[MTeasing uaea
barrel withdeawn
10 Oct, 73
water inflow
pertial drilling water 1ot

complete drilling water low

plesura tent

(350} maximum
wffective pressure
in test (kPa)

gaphic logleors low
core recoversd

thatching indi-
cates matorlel)

leval
B wown

no cote
recovered

westhering

Fe = fresh

W = slightly
westhered

MW = modecately
weathersd

HW ~  highly
westhered

EW -~ extremely
weathered

drilling information = rock substance rock mass defects
1= I prosiire g ] substance description defect description
£ :‘2 ] _i depth ﬁ; rock type: grain characteristics, thickness, type, inclination,
g 8 g £ metres| & 5 |colour, structure, minor components planarity, roughness, coating.
go articular eneral
F = i
Dacitite TUFF;as above i
!
— t -
a { "joint 70°,planar 7]
& g |lo ] | | rough,clean o
10 = A '|. = . n
o i % (11 .
~ I L joint 30°,planar
R - iii[| rough,clean az -
Lo - 4 i1 [ joints 102 ,intersect. -
# I G e Ko [ e m—e : = | Fjoint 70-80°,planar _|
A ’ IS 5 Rhyodacitic TUFF;fine |py I {ogqh, clay veneer 1
Q | @ to medium grained, i | joint planar polished
g |/ i b v o I [F60°,clay veneer =
Z2 . =] J orange-brown,cream MW | joints 45-70° ,planar, -
Lol 0. n green,epidotic SW smooth polished,clay |
At % |1 ] |zeolite mineralization | infill & veneer,shear |
y E i \along joints,alteration ] zone i
ni b . ZOne. . . : i 10-30° T .
! & - Dacitic TUFF;fine & [@oines (poanat, |
—~|Vili 5:;-- 1 - medium .grained, —rough smooth A
ihael =t 2 1 _mauve.,.- i = —
= —{ 1A '! i - S s : [~ =
% i i H - : o &4 H -
i ! i8] p
A E RN BBy .
AL T il / ! i
i 2.95 HiTA
IEE 13— s RS =
fab b - Borehole B.H.16 RS RERA CR AR -
piiid & terminated at Piifiidiilil -
SR = required depth. i1
Pl ) i |
o _ 18 —
it ] ]
Pl - -
: i i o
i ’ !
A=t e ! - g - -
e = -
i b 7 § =
SEEE | j
i

E% tensile strength}
EL = extromaly low
vL - very low
L = low
- medium
H o high
VH - very high
EH =] extremaly high




Coffey & Partners Pty. Ltd.
Inco% I.n Qld. . /ST s
unconfined compressive strength

sheet 1 of 1

test results

officeand jobno: CANBERRA: C.3166

date: 11.2.85
tested by:
project: GEOTECHNICAL INVESTIGATION - checked by:
location: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T.
sample details o rock substance description unconfined modulus of ratio dry density
derﬁth o B2 rock type: grain characteristics, colouor, |compressive | elasticity
focation 28 g structure, minorcomponents, weathering. strength E \
=
from to |5=]=° qy (MPa) | E (MPa) | gy ¥ (-7
B.H.1 | 5.45 - D Dacitic TUFF; fine to 150 12000 80 2.65
5.75 medium grained, mauve,
moderately to slightly
weathered.
B.H.2 | 2.75 - D Dacitic TUFF; fine to 74 13000 176 2.62
3.00 medium grained, mauve,
moderately to slightly
weathered.
B.H.6|1.70 - D Dacitic TUFF; fine to 3.3 2.53
1.90 medium grained, mauve, (failed
moderately to slightly along
weathered. joint)
B.H.7| 1.75 - D Dacitic TUFF; fine to 93 10000 108 2.59
2.00 E medium grained, mauve,
S moderately to slightly
weathered.
o
=
B.H.8]| 2.70 - D Dacitic TUFF; fine to 42 5000 119 2.55
2.90 medium grained, mauve,
moderately weathered.
B.H.9| 1.00 - D | Dacitic TUFF & DACITE; 205 11000 55 2.59
1.30 fine to medium grained,
mauve, moderately to
slightly weathered.
B.H.9] 3.50 - D Dacitic TUFF & DACITE; 14.8 1645 110 2.54
3.70 fine to medium grained,
mauve, highly to moderately
weathered.




Coffey 108artners Piy. Ltd. DANN
/44
Incorporated In Qld.
point load strength test results
sheet 1 of 5
office and job no: CANBERRA: C.3166
date:
project: GEOTECHNICAL INVESTIGATION - tehSte: (Ij)yb -
CheCcKe :
location: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T. Y
sample details o5 rock substance description failure point load point load
= [ . . g
deﬂ;,'h s |2 rock type, grain charactistics, | mode index sirength
location ) gg ._g‘c’ colour, structure, S-substancefls(50) MPa | classification
from to| 3 2 € 3| minorcomponents, weathering |M-mass
B.H.1 |3.25 - D Dacitic TUFF; fine to M 2.0 High Strength
3.35 medium grained, mauve,
highly weathered.
B.H.1 |5.75 - D Dacitic TUFF; fine to M 5.0 Very High
5.80 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.2 | 3.50 - D Dacitic TUFF; fine to M 4.0 Very High
3.60 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.31|4.30 - D Dacitic TUFF; fine to M 1.0 Medium to High
4.40 medium grained, orange & Strength
red-brown, highly to
moderately weathered.
:
B.H.3|] 6.00 - e Dacitic TUFF; fine to M/S 4.0 Very High
6.15 E medium grained, mauve, Strength
a moderately weathered.
B.H.4| 4.75 = D Dacitic TUFF; fine to M 1.0 Medium to High
4.85 medium grained, mauve & Strength
cream, highly weathered.
B.H.4| 5.30 - D Dacitic TUFF; fine to M 2] 85 Very High
5.40Q medium grained, mauve & Strength
cream, highly weathered.
B.H.4| 5.50 - D Dacitic TUFF; fine to M 2.3 High Strength
5.60 medium grained, mauve,
moderately weathered.
B.H.4| 6.60 - D| Dacitic TUFF; fine to M/S 0.9 Medium Strength
6.70 medium grained, mauve,
moderately weathered.




Coffey 18Artners Pty. Ltd.
Incorporated in Qld.

point load strength test results

sheet 2 of 5

office and job no: CANBERRA: C.316

date:
. tested by:
project: GEOTECHNICAL INVESTIGATION -
. checked by:
location: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T.
sample details o5 rock substance description failure point load point load
o . . . . =
depth |8 |22 rocktype, grain charactistics, | mode index strength
Location m gg.gg colour, structure, S-substancell(SO) MPa | classification
from to| Q3] € 3| minorcomponents, weathering |M-mass
B.H.4 |7.30 - D Dacitic TUFF; fine to S 3.8 Very High
7.40 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.6 |1.35 - D Dacitic TUFF; fine to M 0.3 Low to Medium
1.45 medium grained, mauve, Strength
highly weathered.
B.H.6 [2.00 - D | Dacitic TUFF; fine to M 1.8 High Strength
2.10 medium grained, mauve,
moderately to slightly
weathered.
B.H.7 |2.00 - D Dacitic TUFF; fine to S 8.0 Very High
2.15 medium grained, mauve, Strength
moderately to slightly
weathered.
S
B.H.7 |2.75 - |, | D | Dacitic TUFF; fine to S 7.0 Very High
2.85| d medium grained, mauve, Strength
Z moderately to slightly
weathered.
B.H.8 | 2.90 - D Dacitic TUFF; fine to S 4.0 Very High
3.00 medium grained, mauve, Strength
moderately weathered.
B.H.8 | 3.55 - D Dacitic TUFF; fine to S 4.0 Very High
3.70 medium grained, mauve, Strength
moderately weathered.
B.H.8 | 4.65 - D Dacitic TUFF; fine to M 6.0 Very High
4.85 medium grained, mauve, Strength
moderately to slightly
weathered.




Cotfey 18)88artners Pty. Ltd.

Incorporated In QId.

point load strength test results

office and job no: CANBERRA: C.3166

sheet 3 of 5

date:
. tested by:
project: GEOTECHNICAL INVESTIGATION -
. checked by:
tocation: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T.
sample details o5 rock substance description failure point load point load
Tdepth = §§ rocktype, grain charactistics, | mode index strength
location}—Iml gg.gg colour, structure, S-substance]lgl50) MPa | classification
from to|R 3 € | minorcomponents, weathering |M-mass
B.H.8 [5.10 - D Dacitic TUFF; fine to S 6.0 Very High
5.30 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.9 |0.70 - D | Dacitic TUFF; fine to M 3.0 High to Very
0.85 medium grained, mauve, High Strength
moderately to slightly
weathered.
B.H.9 [1.70 - D Dacitic TUFF; fine to M 6.0 Very High
1.95 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.9 |2.35 - D Dacitic TUFF; fine to M 0.8 Medium Strength
2.45 medium grained, mauve,
ﬁ highly weathered.
(@]
O
B.H.9 |4.15 - ‘é D | Dacitic TUFF; fine to M 1.0 Medium to High
4.30| £ medium grained, mauve, Strength
highly to moderately
weathered.
B.H.11}1.90 - D Dacitic TUFF; fine to S 5r:5 Very High
2.00 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.11} 6.10 - D Dacitic TUFF; fine to S 8.0 Very High
6.20 medium grained, mauve, Strength
slightly weathered.
B.H.12|3.20 - D | Rhyodacitic TUFF; fine to M 0.7 Medium Strength
3.25 medium grained, grey &
orange-brown, highly
weathered.




Coffey 1€)8dartners
Incorporated In Qld.

point load strength test results

Piy. Ltd.

sheet 4 of 5

office and job no: CANBERRA: C.316

date:
roject: GEOTECHNICAL A el
pro) - : INVESTIGATION - checked by:
location: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T.
sample details v5 rock substance description failure point load point load
depth |°o ":“3; rocktype, grain charactistics, | mode index strength
location}—{ml e 22|colour, structure, S-substancefls(50) MPa | classification
from to| R3] € 3| minorcomponents, weathering  [M-mass
B.H.12|3.75 - D Dacitic TUFF; fine to M 1.0 Medium to High
3.80 medium grained, mauve, Strength
highly weathered.
B.H.12|5.45 - D Dacitic TUFF; fine to M/S 8.0 Very High
5.60 medium grained, mauve, Strength
slightly weathered.
B.H.13|8.05 - D Dacitic TUFF; fine to S < 0.1 Very Low
8.15 medium grained, orange- Strength
brown & cream, highly
weathered.
B.H.13|8.95 - D Dacitic TUFF; fine to S 0.4 Low to Medium
9.00 medium grained, orange- Strength
brown & cream, highly
weathered.
o . ]
B.H.13|9.75 - | O | D Dacitic TUFF; fine to S < 0.1 Very Low
9.80] Q medium grained, orange- Strength
g brown & cream, highly
weahtered.
B.H.13|10.10 - D Dacitic TUFF; fine to S 0.75 Medium Strength
10.20 medium grained, orange-
brown, highly weathered.
B.H.15] 2.90 - D Rhyodacite TUFF; fine to S 2.0 High Strength
3.00 medium grained, orange-
brown & cream, highly
weathered.
B.H.15 5.15 - D Rhyodacite TUFF; fine to M 1.5 High Strength
5.30 medium grained, orange-
brown & cream, highly
weathered.




Coffey 0%artners Pty. Ltd. >\\\‘
Incorporated In Qid. /77
point load strength test results
sheet 5 of 5
office and job no: CANBERRA: C.3166
date:
. tested by:
project: GEOTECHNICAL INVESTIGATION -
) checked by:
location: ISABELLA DRIVE, STAGE 5, TUGGERANONG, A.C.T.
sample details v5 rock substance description failure point load point load
= deﬁrt].h S :'—'_jE rocktype, grain charactistics, | mode index strength
[Location ) e 22 |colour, structure, IS-substance]ls(50) MPa | classification
from to |8 3] € 3| minorcomponents, weathering |M-mass
B.H.15/7.10 - D Rhyodacitic TUFF; fine to S 1.5 High Strength
7.15 medium grained, orange-
brown & cream, highly
weathered.
B.H.15|7.50 - D Rhyodacitic TUFF; fine to S 1.8 High Strength
7.60 medium grained, orange-
brown & cream, highly
weathered.
B.H.15| 8.50 - D Rhyodacitic TUFF; fine to S 2.0 High Strength
8.55 £ medium grained, ornage-
g brown & cream, highly
o weathered.
Cé
B.H.15 9.15 - . D Rhyodacitic TUFF; fine to S 2.7 High Strength
9.30 medium grained, orange-
brown & cream, highly
weathered.
B.H.16|3.00 - D Dacitic TUFF; fine to S 6.0 Very High
3.30 medium grained, mauve, Strength
moderately to slightly
weathered.
B.H.16|5.40 - D Dacitic TUFF; fine to M 0.75 Medium Strength
5.55 medium grained, mauve,
highly weathered.
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APPENDIX 2.03:
COFFEY 1985 - EMBANKMENT MATERIAL DESIGN
GRADINGS

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report | Appendix
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APPENDIX 2.04:
COFFEY 1987 — RESULTS OF GEOLOGICAL MAPPING OF
ROCK FOUNDATION ISABELLA WEIR

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report | Appendix
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RESULTS OF GEOLOGICAL MAPPING

OF ROCK FOUNDATION
ISABELLA WEIR
ISABELLA DRIVE, STAGE 5A,
TUGGERANONG CREEK, A.C.T.

THEISS CONTRACTORS PTY LTD




your reference
our reference
date

ANNNY
VIS4

Coffey & Partners Pty Ltd

Soil and rock engineering Consulting Engineers

engineering geology : " ;
?rougdwa,ar%ydmlogy in the geotechnical sciences
oundation enginserin .

mining gao[ecghnics o Incorporated in Queensland

dam engineering

computer applications .
construction control & monitoring 8¢ Wiluna Street

Fyshwick Canberra
PO Box 152

RCMG:TM - C.3445/1-AC e

25rd September, 1987 Telephone (062) 80 4732

The Manager

Theiss Contractors Pty Ltd
P 0 Box 98

MANUKA  A.C.T. 2603

Attention:

Dear Sir,

RE: RESULTS OF GEOLOGICAL MAPPING OF ROCK FOUNDATION,
ISABELLA WEIR, ISABELLA DRIVE, STAGE 5A,
TUGGERANONG CREEK, A.C.T.

We are pleased to present our report on the engineering geological
mapping of rock foundations at the above site. Your attention

is drawn to Attachment A included at the end of this report

for your information. Please do not hesitate to contact this

office for any questions you may have regarding this report.

Yours faithfully
COFFEY & PARINERS PTY LTD

B, Offices and NATA Registered Laboratories
Adelaide
Albury-Wodonga
Ballina

Brisbane
Canberra
Darwin
Melbourne
Moruya
Newcastle

Perth

Sydney
Townsville
Woodridge
Rangoon, Burma
Mandalay, Burma
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RESULTS OF GEOLODGICAL MAPPING OF ROCK FOUNDATION
ISABELLA WEIR, ISABELLA DRIVE, STAGE 5A,
TUGGERANONG CREEK, A.C.T.

In accordance with the Australian National Committee on Large
Dams (ANCOLD), the Isabella Weir is a referable structure. To
satisfy the requirements for the construction record of the
structure, Coffey & Partners Pty Ltd have produced an engineering
geoclogical map of the weir foundations, including the cut-off
trench, labyrinth wall and wing wall foundations, and the sewer

trench cut-off on the left or socuthern abutment.

The mapping was performed over a period of about thirteen months
between June, 1986 and July, 1987. The general mapping programme

is outlined below:-

* 11th June to 13th June, 1986, mapping of left abutment

(north side) cut-off and wing wall foundation area;

* 19th June to 24th June, 1986, mapping of right abutment

(south side) cut-off and wing wall foundation area;

* 20th February to 20th March, 1987, mapping of labyrinth

wall foundation, left hand side;

* 21st May to 22nd May, 1987, mapping of left abutment

extension and sewer trench cut-off;

* 16th July to 20th July, 1987, mapping of labyrinth

wall foundation, right hand side.
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Page 2

RCMG:TM - C.3445/1-AC m

The geological mapping was carried out at a scale of 1:100, and
involved recording the rock weathering and strength properties

and details of structural defects in the excavated rock foundations
after preparation and clean-up. The majority of defects are

joints with a smaller proportion of sheared zones and/or faults.
Major defects and the general trend of joint sets have been

plotted graphically on the engineering geology plan of the foundations
presented on Drawing C.3445/1-1. The defect features were located
by tape measurements on a grid pattern using surveyed construction
stations as base locations. An explanation sheet outlining the
weathering and strength classifications is included in the Appendix

to this report.

The rock is dacite of the lower Silurian age Deakin Volcanics
unit. Extremely to highly weathered dacite is yellow-brown,

to grey-brown,and the moderately to slightly weathered dacite
is purple-brown, grey-brown and blue-grey. The rock has a
porphyritic texture with crystals of quartz and feldspar to
about S5mm in size. Quartz, epidote, zeolite and chlorite veins

to wideths of about 10mm occur throughout the rock mass.

The rock surface is erosional, forming the base of the Tuggeranong
Creek channel. Therefore much of the more deeply weathered

rock has been removed from the profile by erosion, expasing
predominantly moderately to slightly weathered rock close to

the soil/rock contact. Foundation levels occured at depths

of up to about 2m below this rock surface. The prepared foundation
generally comprised moderately weathered and slightly weathered
rock of high to very high strength, containing some zones of

fresh rock of extremely high strength. Pockets of extremely
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Page 3

RCMG:TM - C.3445/1-AC m

to highly weathered rock were observed at foundation level,

being associated with faulted and sheared zones, or zones of
hydrothermal alteration. The more prevalent highly to moderately
weathered rock zones of low to medium strength on the northern

abutment are mainly related to the natural weathering.

The joint measurements, as marked on the engineering geclogy
plan, have been represented by stereographic projections on
Drawings C.3445/1-2 to 1-5. The three joint sets for each of

the four delineated foundation areas are presented in Table 1,
and it can be seen that the three joint sets are reasonably consistent
over the site, particularly Joint Set 1. Joint Set 2 is generally
more shallow dipping towards the eastern side of the foundation
area, and Joint Set 3 is generally more shallow dipping over

the central channel area and sauthern abutment. In the northern
abutment area, Joint Set 3 is much less prominent due to the
presence of large undulating erosional surfaces. Other random

joints occur throughout the foundation area.

Joint spacings generally range between 100mm and 500mm for the

more steeply dipping sets, resulting in a blocky, angular excavated
profile. Where the more gently dipping joints are close to

the design excavation level, large flat or undulating slabby

faces are common. Several weathered seams or sheared zones

cross the site. The most prominent sheared zone strikes north-
west to south-east across at least 18m of the central channel

area and dips 40° to 50° upstream. The rock is deeply weathered

or altered up to a distance of about 1m adjacent to this sheared
zone. Other shorter and narrower seams strike approximately

north-south across the site.
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RCMG:TM - C.3445/1-AC

In general the excavated, prepared and cleaned rock surfaces
were mostly tight, with the deeply weathered seams or sheared
zones and the more closely jointed zones being hand cleaned

to remove soft and loosened materials.

A photographic record was obtained during the mapping programme
and a representative selection is presented in the Appendix

to this report.

COFFEY &/ PARTNERS PTY LTD
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wney1419¢'959rs rty. Lta.

cnf[[v Explanation

descriptive terms AT Sheet 1

: vosrs.
soil and rock -

SOIL DESCRIPTIONS

Slassification of Material based on Unified Classification System (refer SAA Site Investigation Code AS1726—1975 Add.
0.1 Table D1).

Moisture Condition based on appearance of soil

dry Looks and feels dry; cohesive soils usually hard, powdery or friabie, granular soils run freely through hands.

moist Soil feels cool, darkened in colour; cohesive soils usually weakened by moisture, granular soils tend to cohere, but
one gets no free water on hands on remoulding.

wet Soil feels cool, darkened in colour; cohesive soils weakened, granular soils tend to cohere, free water collects on
hands when remoulding.

Consistency based on unconfined compressive strength (Qu} {generally estimated or measured by hand penetrometer).

term [ very soft ] soft | firm [ stiff I very stiffl hard J
Qu kPa 25 50 100 200 400
If soil crumbles on test without meaningful result, it is described as friable.
Density Index {generally estimated or based on penetrometer results).
term Iverv loose ] loose ] medium dense I dense [verv dense_]
density index iD % 12 = 6 gs

ROCK DESCRIPTIONS

Weathering based on visual assessment

term criterion
Fresh: Rock substance unaffected by weathering.
Slightly Weathered: Rock substance affected by weathering to the extent that partial staining or partial

discolouration of the rock substance usually by limonite has taken place. The colour
and texture of the fresh rock is recognisable; strength properties are essentially those
of the fresh rock substance.

Moderately Weathered: Rock substance affected by weathering to the extent that staining extends throughout
whole of the rock substance and the original colour of the fresh rock is no longer recog-
nisable.

Highly Weathered: Rock substance affected by weathering to the extent that limonite staining or bleaching

affects the whole of the rock substance and signs of chemical or physical decomposition
of individual minerals are usually evident. Porosity and strength may be increased or
decreased when compared to the fresh rock substance, usually as a result of the leaching
or deposition of iron. The colour and strength of the original fresh rock substance is

no longer recognisable.

Extremely Weathered: Rock substance affected by weathering to the extent that the rock exhibits soil properties -
i.e. it can be remoulded and can be classified according to the Unified Classification System,
but the texture of the original rock is still evident.

Strength based on point load strength index, corrected to 50 mm diameter - 15(50) (refer 1.5.R.M., Commission on Standardisation
of Laboratory and Field Tests, Suggested Methods for Determining the Uniaxial Compressive Strength of Rock Materials and the
Point Load Strength Index, Committee on Laboratory Tests Document No. 1). (Generally estimated: x indicates test result).

classification I;tlremeiv low l very low I low I medium I high very high I extremely higﬂ
1s (60) MPa 0.03 0.1 03 1 3 10

The unconfined compressive strength is typically about 20 x |S5o but the multiplier may range, for different rock types, from as low as 4
to as high as 30,

Defect Spacing

classification

spacing m extremely close | very close ] close l medium | wide I very wide ]extremelv wide

0.03 0.1 ; 0.3 1 3 10

Defect description uses terms contained on AS1726 table D2 to describe nature of defect (fault, joint, crushed zone, clay
seam (etc.) and character (roughness, extent, coating etc.).
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PHOTOGRAPH 1

View from northern abutment, showing clean up of cut-off
trench and adjacent foundations. June, 1986
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PHOTOGRAPH . 2 Northern Abutment, view downstream.
June, 1986

PHOTOGRAPH 3  Northern Abutment, detail of abutment
foundation. June, 1986
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PHOTOGRAPH 4 Southern Abutment, upstream of cut-off
trench. June, 1986

PHOTOGRAPH 5 Southern Abutment, view upstream across
cut-off trench. June, 1986
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PHOTOGRAPH 6  Southern Abutment, general foundations
downstream of cut-off trench. June, 1986

PHOTOGRAPH 7 Central Channel, east side, clean up
in progress. February, 1987
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PHOTOGRAPH 8 Central Channel, east site, clean up
of upper levels. February, 1987

A

PHOTOGRAPH 9 Central Channel, east side, clean up
of foundation trenches. February, 1987
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PHOTOGRAPH 10  Central Channel, labyrinth wall
foundations during clean up.
February, 1987

PHOTOGRAPH 11 Central Channel, closely jointed zones
in foundation area. February, 1987
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PHOTOGRAPH 12  Southern Abutment, showing large gently
dipping joints, view south. May, 1987

PHOTOGRAPH 13  Central Channel, west side, general
foundation clean up. July, 1987
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PHOTOGRAPH 14 Central Channel, west side, detail of
shallow dipping joints. July, 1987

.

-

e O A s 0 i

PHOTOGRAPH 15  Central Channel, west side, clean up
of clay seam across site. July, 1987

=
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SKM

SOIL LOG

HOLE NO: SKM-BHOII

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

PROJECT : Isabella Weir JOB NO : VW07289.02 PAGE : 1 OF 1
POSITION : E: 205974, N: 588176 (55H MGA94) SURFACE ELEVATION : 577.2 (AHD) LOCATION : RH Crest
RIG TYPE : Innovative E50 CONTRACTOR : Macquarie Drilling DIP / AZIMUTH : 90°
DATE DRILLED : 12/12/13 to 12/12/13 LOGGED BY : . CHECKED BY - STANDARD : AS1726 - 1993
. LAB DATA I~
bt El o O
263 5| » | egle gl 2 © MATERIAL DESCRIPTION % ZE COMMENTS
E 2 Sl S 2| 8 52 0 |3 = & o SOIL TYPE: plasticity or particle characteristic, colour =52 Field Test Data
z=0 3 8 i §§ = ',:‘L 4 & - secondary and minor components g ® E & Other Observations
B 5 5| 5|35 |8 ° 2|2
2 o
L Silty Gravelly SAND: (SW) D | L 10.00: Inferred Zone 2 material ]
L brown, fine to medium grained, fine to medium gravel n
0.50m [ ]
SPT T ]
10,3, 6 = 0.65m ) 1
N=9 = Sandy CLAY: (CH) PoMFio St 0.65: Inferred Zone 1 material 1
’ dark brown, high plasticity, mottled yellow - brown, fine to coarse sand, T
0.95m r trace fine to medium gravel 1
76.27-1.0 —
1.20m L WE ]
SPT L W i
9,23
233| 164 | 68 | LL=82 "Bom + -
pL=24 | 1.68h - —
Ls=17.5 L ]
1.91m L | 1
252020 F ] 1.91: VS Result: _
L Sup = 56kPa i
L Sur = 16kPa i
2.50m T 2.50m ]
p) L Silty CLAY: (CH) W Fosy i
2.70m L yellow - red to dark yellow brown, high plasticity, trace fine to medium sand, .
L trace fine gravel .
74.2*:3.0 ;
2 r 1
< 27.2 75 | LL=74 3’?‘“ T —
PL=24 = ]
LS=16.5 L ]
3.94m L ]
73.2-14.0 3.94: VS Result: —
= Sup = 103kPa 1
r Sur = 16kPa B
8 - .
S [ i
\v4 5.00m [ ]
= SPT 72'},5'0 5.00: Ground water level measured at 5.0 i
333 L metres below ground level |
5.45m B ]
T mottled yellow brown, grey ]
71.2*:6.0 ;
6.50m B ]
T ]
A L 6.80m ]
L Borehole Terminated at 6.8m (Refusal on Rock) .
70.27-7.0 —
69.2*:5.0 ;
A Hand A DRILLING o MG SSAMPLES & FlELSD TESSTSS DENSITY (N-value) CONSISTENCY (Su) {N-valug}
and Auger HQ HQ Coring D Disturbed Sample PT SPT Sample R g
AS  Auger NQ  NQ Coring B Bulk Sample U Undisturbed Tube Sample \L’L \L’ery Loose 2 ‘1‘0 VS VerySoft  <12kPa {0-2)
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft 12-25 {24}
RR  Rock Rolling NMLC NMLC Coring | EW Env Water Sample MD Medium Dense 10 - 30 F Fim 25-50 {4-8}
AD/V  Auger Drilling - V bit D Dense 30-50 St Stiff 50-100 {8-15}
HP Hand Penetrometer MOISTURE CONDITION .
GROUNDWATER SYMBOLS HV Hand Vane Shear D= 85’ l,\JA = N?o?st W 0 Wet | VD VeryDemse  50-100 VSt Very Stiff 100 - 200 {15-30}
¥ = Water level (static) ﬁ’:SPS?ILISu R: Re;i(%Jal Su) H Hard >200 kPa {>30}
_ - ows per 300mm
z :Water I‘evel (during driling) HW SPT penetration by hammer weight
»— = Water inflow RW SPT penetration by rod weight
— = Water outflow

File: VW07289.02 SKM-BHO1 Page 1 OF 1
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S M SOIL LOG HOLE NO: SKM-BHO
PROJECT : Isabella Weir JOB NO : VWO07289.02 PAGE : 1 OF 1
POSITION SURFACE ELEVATION : LOCATION : LH Crest

RIG TYPE : Innovative E50

CONTRACTOR : Macquarie Drilling

DIP / AZIMUTH : 90°

DATE DRILLED : 12/12/13 to 12/12/13

LOGGED BY : i}

CHECKED BY il

STANDARD : AS1726 - 1993

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

- LAB DATA >
- —
263 5| » o ﬂé | & 2 ® MATERIAL DESCRIPTION % %; COMMENTS
E 2 i 2| 8| g2 70 |3 = & o SOIL TYPE: plasticity or particle characteristic, colour El52 Field Test Data
z=0 ‘; 8 i gg = E 4 & - secondary and minor components g ® E & Other Observations
83 8 =< |55 |8|¢° gg0
2 o
I L Clayey Gravelly SAND: (SW) D | MD i
@ L dark brown, fine to medium grained, fine to medium gravel, low plasticity n
g L fines 1
3 0.50m r N
5| & e | ]
2 11 N=24 : :
0.95m :1 o 0.90: Early termination of borehole at 1.2m ]
L depth due to obstruction in fill material ]
L 1.20m
L Borehole Terminated at 1.2m (Refusal on Obstruction) .
) .
Lo .
e ]
Lo -
Lo .
Lo .
Lo -
A Hand A DRILLIN?_' o MG 5 Distrhed SSAMFLES & HELSDPESSPTTSS | DENSITY (N-value) CONSISTENCY (Su) {N-valug}
and Auger oring isturbed Sample ample R g
AS  Auger NQ  NQ Coring B Bulk Sample U Undisturbed Tube Sample \L’L \L’ery Loose 2 ‘1‘0 VS VerySoft  <12kPa {0-2)
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft 12-25 {24}
RR  Rock Rolling NMLC NMLC Coring | EW Env Water Sample MD Medium Dense 10 - 30 F Firm 25-50 {4-8}
AD/V  Auger Drilling - V bit D Dense 30-50 St Stiff 50-100 {8-15}
HP Hand Penetrometer MOISTURE CONDITION .
GROUNDWATER SYMBOLS HV Hand Vane Shear D= 85’ l,\JA = N?o?st W 0 Wet | VD VeryDemse  50-100 VSt Very Stiff 100 - 200 {15-30}
Y = water level (static) (P: Peak Su R: Residual Su) H  Hard >200 kPa {>30}
7 _ " N SPT blows per 300mm
z :Water Ilevel (during drilling) HW SPT penetration by hammer weight
»— = Water inflow RW SPT penetration by rod weight
—€ = Water outflow

File: VW07289.02 SKM-BHO2A Page 1 OF 1
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S

PROJECT

: Isabella Weir

SOIL LOG

JOB NO : VW07289.02

HOLE NO: SKM-BHO

PAGE : 1 OF 1

POSITION

: E: 206002, N: 588141 (55H MGA94)

SURFACE ELEVATION : 577.7 (AHD)

LOCATION : LH Crest

RIG TYPE : Innovative E50

CONTRACTOR : Macquarie Drilling

DIP / AZIMUTH : 90°

DATE DRILLED : 12/12/13 to 12/12/13

LOGGED BY : i} CHECKED BY : i

STANDARD : AS1726 - 1993

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

LAB DATA =
8 x| e S« El o wl|d >
zuz| & » > 2% € I I MATERIAL DESCRIPTION LIG5E COMMENTS
O 2 [ I 8 8| og 0 |5 | = & o] SOIL TYPE: plasticity or particle characteristic, colour E|E9 Field Test Data
dzul 8] §| £ 82 E | o 2 d d mi t @ 8= & Other Observati
z o | | | 85 SE 2 | & secondary and minor components o |lm er Observations
I 5| | = | % <& al o 2a
7] a %] = 5]
]
= [®]
L Clayey Gravelly SAND: (SW) D | MD [ 0.00: Inferred Zone 2 material ]
L dark brown, fine grained, fine to medium gravel, intermediate to low n
L plasticity fines i
76.7*:1.0 T i
13 2 s::?o"‘ L fine to medium grained ]
6,3,3 r ]
N=6 ~ 1
1.65m = E
L 1.80m ]
L Silty Sandy CLAY: (CI) PtoM F 1 1.80: Inferred Zone 1 material ]
2.00m 757-1-2.0 yellow - red, intermediate plasticity, fine to medium sand, trace fine gravel i —
u L 2.45: VS Result: Unable to penetrate soil i
L in push tube with vane shear, i
r Su > = 222kPa T
2.40m
2.45m = Vst 1
-+ Sandy Gravelly CLAY: (CI - CH) ) X . 2.45: VS Result: Unable to penetrate soil ]
- yellow - red to dark brown, fine to medium sand, fine to medium gravel tFosil in push tube with vane shear -
2.80m L ]
D L ]
3.00m
SPT 74.7*:3.0 i
2,35
8 N=8 r 1
g [ 4
é 3.45m 7: ;
S L ]
e} L .
- L 3.70: Material collapsed in hole overnight i
AVA L and required minor redrilling in order to i
= 400m oo, 4.00m measure the ground water level. |
b LT Silty Gravelly CLAY (CI - CH) M 3.90: Ground water level measured at 3.9 ]
- dark red - brown, intermediate to high plasticity, fine to medium gravel metres below ground level B
2 [ i
2 450m | [ L ]
SPT C st E
4,4,6
N=10 ~ 1
L 4.90m ]
4.95 - ]
" 727150 Silty CLAY: (CH) Mv\ﬁlo Fo S| ]
- dark yellow - brown to yellow - red, high plasticity, some fine to medium .
L gravel .
5.50m B ]
201| 15| 70 |LL=78 " T ]
PL=24 ~ ]
Ls=17 L ]
5.95m L i
71.7776.0 5.95: VS Result: —
- Sup = 73kPa 1
r Sur = 16kPa N
7'%)"‘ 70.77:7.0 ]
7.50m T ]
SPT L W ]
3,3,3
N=6 ~ 1
7.95m - 1
69.71-8.0 —
A 8.80m L 8.80m ]
D L Borehole Terminated at 8.8m (Refusal on Rock) .
A Hand A DRILLING SAMPLES & FIELD TESTS DENSITY (N-value) CONSISTENCY (Su) {N-value}
iand Auger HQ HQ Coring D Disturbed Sample SPT SPT Sample VL Very L 4 g
AS  Auger NQ  NQ Coring B Bulk Sample U Undistrbed Tube Sample | - /& 0958 2 % VS Very Soft :212 ;Pa 2{042}
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft -25 {24
RR  Rock Rolling NMLC NMLC Coring | EW Env Water Sample MD Medium Dense 10 - 30 F Fim 25-50 {4-8}
AD/V Auger Drilling - V bit - i - X
9 9 HP Hand Penetrometer MOISTURE CONDITION D Dense 30-50 St Siff ) 50-100 {8-15}
GROUNDWATER SYMBOLS HV Hand Vane Shear D=Dry M=Moist W=Wet | VD VeryDense  50-100 VSt Very Stifft 100 - 200 {15-30}
= Water level (static) (P: Peak Su R: Residual Su) H  Hard >200 kPa {>30}
7 _ " N SPT blows per 300mm
z :Wa(er I‘evel (during driing) HW SPT penetration by hammer weight
»— = Water inflow RW SPT penetration by rod weight
— = Water outflow

File: VW07289.02 SKM-BH02B Page 1 OF 1
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: Isabella Weir

S

PROJECT

SOIL LOG

JOB NO : VW07289.02

HOLE NO: SKM-BHO

PAGE : 1 OF 1

POSITION

. E: 205949, N: 588171 (55H MGA94)

SURFACE ELEVATION : 573.9 (AHD)

LOCATION : RH D/S Toe

RIG TYPE : Innovative E50

CONTRACTOR : Macquarie Drilling

DIP / AZIMUTH : 90°

DATE DRILLED : 12/12/13 to 12/12/13

LOGGED BY : i} CHECKED BY : i

STANDARD : AS1726 - 1993

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

. LAB DATA I~
- b E| o >
o :—(' S > Q E B S I MATERIAL DESCRIPTION % g E COMMENTS
E 2 i 2| 8| g2 #0 |5 | F & o SOIL TYPE: plasticity or particle characteristic, colour El52 Field Test Data
z=0 3 8 i gg = E 4 & - secondary and minor components g ® E & Other Observations
885 F |88 (8|0 2|28
2 o
L Gravelly SAND: (SW) D | MD [ 0.00: Roots in top 100mm ]
L brown, fine sand fine to medium gravel, some silt n
0.50m [ ]
SPT T ]
12,13, r ]
10'N=23 - . ) _— PoM ]
L dark brown, medium grained, sub-rounded grains, fine to coarse gravel i
0.95m = 1
g 72&:1'0 1.00: Inferred Zone 3 filter material ]
z L between 1.0 metres to 2.0 metres below ]
§ L ground level ]
g 5 = 1.33: VS Result: Unable to penetrate soil B
<| 3B s::;%)"‘ -+ 51 in sample tube with vane shear —]
= 16, 18, r Ny
15N=33 ~ 1
B AP 119l 20 2.00m ]
107 R T Gravelly Clayey SAND: (SC) ]
Ls=9 L dark brown to dark grey, fine to medium grained, low plasticity fines, some .
2:30m L fine to medium gravel i
: 2.85m :
[ Borehole Terminated at 2.85m (Refusal on Rock) i
70.91—3.0 —
69.9f:4.0 ;
68.9’:5.0 ;
67.9*:6.0 ;
66.9*:7.0 ;
65.9’:5.0 ;
A Hand A DRILLING o MG SSAMPLES & FlELSD TESSTSS DENSITY (N-value) CONSISTENCY (Su) {N-valug}
land Auger HQ HQ Coring D Disturbed Sample PT SPT Sample R g
AS  Auger NQ  NQ Coring B Bulk Sample U Undisturbed Tube Sample \L’L \L’ery Loose 2 ‘1‘0 VS VerySoft  <12kPa {0-2)
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft 12-25 {2-4
RR  Rock Rolling _NMLC NMLC Coring | EW Env Water Sample MD Medium Dense 10 - 30 F Firm 25-50 {4-8}
AD/V  Auger Drilling - V bit HP Hand Penetrometer MOISTURE CONDITION D Dense 30-50 St Stiff . 50-100 {8-15}
GROUNDWATER SYMBOLS HV Hand Vane Shear D=Dry M=Moist W=Wet | VD VeryDense  50-100 VSt Very Stiff 100 - 200 {15-30}
Y = water level (static) (P: Peak Su R: Residual Su) H  Hard >200 kPa {>30}
7 _ " N SPT blows per 300mm
z :Water I‘evel (during driling) HW SPT penetration by hammer weight
»— = Water inflow RW SPT penetration by rod weight
— = Water outflow

File: VW07289.02 SKM-BHO3 Page 1 OF 1
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: Isabella Weir

S

PROJECT

SOIL LOG

JOB NO : VW07289.02

HOLE NO: SKM-BHO

PAGE : 1 OF 1

POSITION

: E: 206029, N: 588108 (55H MGA94)

SURFACE ELEVATION : 578.0 (AHD)

LOCATION : LH Crest

RIG TYPE : Innovative E50

CONTRACTOR : Macquarie Drilling

DIP / AZIMUTH : 90°

DATE DRILLED : 13/12/13 to 13/12/13

LOGGED BY : i}

CHECKED BY : i

STANDARD : AS1726 - 1993

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

. LAB DATA I~
- b E| o >
% & :—(' RS > Q E B = I MATERIAL DESCRIPTION g g E COMMENTS
Sknl &8l 2| 8| se | 9| £ 20 SOIL TYPE: plasticity or particle characteristic, colour El52 Field Test Data
z=0 3 S| | 8§ SHE | & -~ secondary and minor components g ® E & Other Observations
8|3l & | |85 |8]0© gg0
2 o
L Silty Gravelly SAND: (SW) D | MD ]
L yellow - red, brown, fine grained, fine to medium gravel n
0.50m T ]
s, L fine to medium grained |
13N=28 - E
0.95m = 1
77.011.0 —
1.20m L ]
AN ]
1.50m B ]
10 40 SPT T —]
7,8,7 [ Dto b
N=15 ~ 1
1.95m = 2.00m 1
g 76.01—2.0 - st —
[} - Sandy CLAY: (Cl) |
€ - dark brown, intermediate plasticity, fine to medium sand, some medium n
§ L gravel i
S & 2.50m T ]
< 3 U r ]
2.89m [ a
75_'}:3_0 3.00m _2.89: VS Result: _Unable to penetrate soil ]
L Silty CLAY: (CI - CH) ?/lsl? in sample tube with vane shear i
L yellow - red to dark yellow brown, intermediate to high plasticity, trace fine .
L to medium sand and gravel i
4.00 B i
ST m 74.[%:4.0 . N
7,12,26
N=38 L 4.30m ]
4.45m L Sandy CLAY: (CI - CL) 4.30: Possible cobble in fill, hard drilling ]
-+ red - brown, mottled grey, intermediate to low plasticity, medium to coarse —]
L sand, sub-rounded, fine to coarse gravel n
4.80m L ]
Al D L 4.90m
73.0-1-5.0 Borehole Terminated at 4.9m (Refusal on Rock) —]
72.0*:6.0 ;
71.0*:7.0 ;
70.0*:5.0 ;
A Hand A DRILLING o MG SSAMPLES & FlELSD TESSTSS DENSITY (N-value) CONSISTENCY (Su) {N-valug}
land Auger HQ HQ Coring D Disturbed Sample PT SPT Sample R g
AS  Auger NQ  NQ Coring B Buk Sample U Undisturbed Tube Sample \L’L \L’ery Loose 2 ‘1‘0 VS VerySoft  <12kPa {0-2)
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft 12-25 {2-4
RR  Rock Rolling NMLC NMLC Coring EW Env Water Sample MD Medium Dense 10 - 30 F Fim 25-50 {4-8}
AD/V  Auger Drilling - V/ bit D Dense 30-50 i - -
9 9 HP Hand Penetrometer MOISTURE CONDITION VD Very D 50- 100 St st ) 50-100 {8-15}
GROUNDWATER SYMBOLS HV Hand Vane Shear D=Dry M=Moist W=Wet ery Dense - VSt Very Stiff  100-200 {15-30}
¥ = Water level (static) ﬁ’:SPS?ILISu R: Re;i(%Jal Su) H Hard >200 kPa {>30}
_ A ows per 300mm
z = Water !evel (during driling) HW SPT penetration by hammer weight
»— = Water inflow RW SPT penetration by rod weight
— = Water outflow

File: VW07289.02 SKM-BH04 Page 1 OF 1
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SKM

PROJECT : Isabella Weir

SOIL LOG

JOB NO : VW07289.02

HOLE NO: SKM-BHO

PAGE : 1 OF 1

POSITION : E: 205964, N: 588189 (55H MGA94)

SURFACE ELEVATION : 577.8 (AHD)

LOCATION : RH Crest

RIG TYPE : Innovative E50

CONTRACTOR : Macquarie Drilling

DIP / AZIMUTH : 90°

DATE DRILLED : 13/12/13 to 13/12/13

LOGGED BY : i} CHECKED BY : i

STANDARD : AS1726 - 1993

SKM AGS REV05 (WORKING TR).GLB Log SKM SOIL LOG ISABELLA WEIR BH LOGS.GPJ <<DrawingFile>> 16/01/2014 16:49

z = Water level (during drilling)
»— = Water inflow
—€ = Water outflow

N SPT blows per 300mm
HW SPT penetration by hammer weight
RW SPT penetration by rod weight

LAB DATA =
o = o El e w 6
% & :—(' S > 2% € I I MATERIAL DESCRIPTION L5 E COMMENTS
3 2 I § s 8| 3¢ g0 |5 | F & le) SOIL TYPE: plasticity or particle characteristic, colour = 5 g Field Test Data
=1 8 i §§ = ',:‘L 4 & - secondary and minor components @ B & Other Observations
a 2| 2| = | % <5 al o Q\2a
7] a %] = 5
]
= (&}
L Gravelly SAND: (SW) D | MD [ 0.00: Inferred Zone 2 material ]
L yellow red to brown, fine to medium grained, fine to coarse gravel, some silt .
0.50m T ]
[ 1.00m ]
76.87-1.0 —
L Sandy CLAY: (Cl)/ Clayey SAND: (SC) PeM el g
L dark brown, intermediate plasticity, fine to medium sand, trace fine to n
L medium gravel .
1.50m T ]
SPT
5,8, 10 r ]
N=18 ~ 1
AL 158020 2.00m ]
& % o [T Clayey SAND: (SC) VD ]
L yellow - red, fine to coarse sand, sub-rounded, some fine to coarse gravel n
2.50m T ]
sg_?o"‘ 74120 ]
8,7,10 r ]
S N=17 B ]
<
3.45m 7: 3.50m ;
L Gravelly Sandy CLAY: (Cl) ?}S‘? 3.50: Inferred Zone 1 material i
- dark brown, intermediate plasticity, fine to coarse sand, medium to coarse ]
L | ]
L grave 3.80: Four 30mm sized cobbles within clay |
400m Lo Lo strata _]
4.30m L ]
16.8| 1.83 LL=39 m r Ny
PL=14 - 1
Ls=11 € _]
4.74m L ]
r 4.74: VS Result: B
- Sup = 135kPa 1
72.8-15.0 5.00m v Sur = 16kPa —
L Silty CLAY: (CH) |
- dark green - brown to green - grey, trace fine gravel .
3 5.5DOm 1 |
Q [ 4
o r :
§ L i
) 6.00m 71.87-6.0 —
- u L 6.00: Ground water level measured at 6.2 ]
AvA 6.26m L MV\;O St | metres below ground level i
[ 6.26: VS Result: T
\ 4 [ 6.50m Sup = 79kPa T
- Borehole Terminated at 6.5m (Refusal on Rock) g%ro_ Jgg?&sh tube sample did not .
r advance to full depth, likely refusal on
r {floaters / rock
70.81-7.0 —
69.8—1-8.0 —
A Hand A DRILLING o MG SSAMPLES & FlELSD TESSTSS DENSITY (N-value) CONSISTENCY (Su) {N-value}
and Auger HQ HQ Coring D Disturbed Sample PT SPT Sample VL Very L -4 g
AS  Auger NQ  NQ Coring B Bulk Sample U Undistrbed Tube Sample | - /& 0058 2 % VS Very Soft :212 ;Pa 2{042}
WB  Washbore PQ PQ Coring ES Env Soil Sample W Water Sample 00se - S Soft -25 {24}
i[F;/v §°Ck R[c;llhng Vb NMLC NMLC Coring | EW Env Water Sample MD Medium Dense 10 - 30 F Fim 25-50 {4-8}
uger Drilling - V bit - i R 3
9 9 HP Hand Penetrometer MOISTURE CONDITION D Dense 30-50 St Siff ) 50-100 {815}
GROUNDWATER SYMBOLS HV Hand Vane Shear D=Dry M=Moist W=Wet | VD VeryDense  50-100 VSt Very Stiff 100 - 200 {15-30}
= Water level (static) (P: Peak Su R: Residual Su) H  Hard >200 kPa {>30}

File: VW07289.02 SKM-BHO5 Page 1 OF 1
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TEST RESULTS
AS 1289.2.1.1,3.1.2,3.2.1,3.3.1,3.4.1,3.6.1, 3.8.1 & 6.4.1 (Clauses 4 and 5a)

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R061
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/13
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by -
Project VW07289.02 ISABELLA WEIR Date tested ~ 19/12/13-7/1/14
Location ACT Checked by
NIEE BRI
Sample Soil Description § g g 2 2
Identification P s|leg| 3| 2| 8
S sl l=lzl2 |88
_“5 = E £ £ = > O O
S 2 5 3 > | & = S S
= Sl g | 5 % 2 2
kS 3 3 3 ® Q ) )
2l&|S|a|&|S|=|&|&
13221050
SKM-BHO1 | CLAY, high plasticity, brown with grey and orange-brown, 233|164| 82 | 24 | 58 |175( 68 | 2 5
1.5-1.91m | with fine to coarse sand, trace of fine to medium gravel.
13221051
SKM-BHO1 | CLAY, high plasticity, orange-brown some grey, with fine 272 - 74 | 24 | 50 |16.5| 75 | 2 5
3.5-3.94m | to coarse sand, trace of fine to coarse gravel.
13221052
SKM-BHO02 | clayey SAND, fine to coarse, pale yellow-brown, brown and | 11.3| - - - - - 34 2 5
1.2m grey, fines of low plasticity, trace of fine to coarse gravel.
13221053
SKM-BHO02 | CLAY, high plasticity, pale brown with grey and brown, 2911150 78 | 24 | 54 |17.0| 70 2 5
5.5-5.95m [ with fine to coarse sand, trace of fine gravel.
13221054
SKM-BHO03 | clayey SAND, fine to coarse, grey/brown, fines of low 107 - 28 | 15 13 | 9.0 | 41 - -
2.0-2.3m | plasticity, with fine to medium gravel.
13221055
SKM-BHO04 | clayey SAND, fine to coarse, brown with some white, low 10.0| - - - - - 40 - -
1.5m to medium plasticity, trace of fine to medium gravel.
13221056
SKM-BHO5 | clayey SAND, fine to coarse, brown, fines of low plasticity, 71 - - - - - 26 | 3 5
2.0-25m [ with fine to medium gravel.
13221057
SKM-BHO5 | sandy CLAY / clayey SAND, fine to coarse, grey, fines of 16.811.83| 39 | 14 | 25 |11.0] 50 | 2 5
4.3 -4.74m | medium plasticity, trace of fine to medium gravel.
AS 1289.3.1.2,3.2.1,3.4.1
Method of drying: Air dried AS 1289.3.8.1 Water used: * Distilled water ** Pond water
Dry/Wet sieve: Dry Temperature: 19.3 °C 19.8 °C
Curing time: >24hrs Date sampled: 12-13/12/13

m— —
SUMMARY4 V1.3 MAK 13

A The results of the tests, calibratio
and/or measurements included i
NATA this document are traceable to
Australian/National standards.
v Accredited for compliance to
ISO/IEC 17025
CCRrETEncE Accreditation No 9909
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PARTICLE SIZE DISTRIBUTION

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R053
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by [
Project VW07289.02 ISABELLA WEIR Date tested 07/01/14
Location ACT Checked by
Sample Identification SKM-BHO1 1.5-1.91m Sample No 13221050

Sample Description

CLAY, high plasticity, brown with grey and orange-brown, with fine to coarse sand, trace of fine to medium gravel.

Assumed soil particle density 2.65 g/cm?®
AS 1289.3.6.1 and 3.6.3 - Particle Size Distribution - Standard method of fine analysis using a Hydrometer
Method of dispersion Mechanical Loss in pretreatment 0%
Hydrometer type g/l Variation to method -
Particle Percent AS SIEVE (mm)
Size Passing § g §§§ * g Phwd2oe3sg
(mm) 100 S S J8083 ¥ a Yoo vdas R
100.0 100 —
75.0 100
53.0 100 90 7
37.5 100 —
26.5 100 /.
19.0 100 80
X
13.2 100
9.5 99 70 X
6.7 98 )
4.75 97 2 /
5 <
2.36 94 g2 60 v e
o
1.18 87 Q X
0.600 80 S 50 =¥
0.425 77 S
0.300 75 &
0.150 71 40
0.075 68
0.059 66
0.048 64 30
0.034 61
0.024 60 20
0.015 60
0.011 59
0.0079 58 10
0.0056 57
0.0040 55 0 >
0.0028 54 é fine medium | coarse fine medium | coarse fine medium | coarse §
0.0020 53 I Q
SAND GRAVEL Q
0.0012 51 SILT S
0.002 0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Silt Cobbles 0.0%
coarse 0.0% coarse 12.7% coarse 6.7% Gravel 7.5%
medium 2.5% medium 7.5% medium 2.4% Sand 26.1%
fine 5.0% fine 5.9% fine 4.6% Silt 13.7%
Total 7.5% Total 26.1% Total 13.7% Clay 52.7%
Total 100.0%

A The results of the tests, calibrations
and/or measurements included in
NATA this document are traceable to
Australian/National standards.
v Accredited for compliance to
ISO/IEC 17025.

TECHNICAL

COMPETENCE Accreditation No 9909

A362 V1.TMAR 13
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PARTICLE SIZE DISTRIBUTION

AS 1289.3.6.1
Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R054
6 - 8 Rose Avenue, Croydon 3136 Date of Issue  08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by [
Project VW07289.02 ISABELLA WEIR Date tested 19/12/13
Location ACT Checked by
Sample Identification SKM-BHO1 3.5-3.94m Sample No 13221051
Sampling method By Client Sampled by Client
Sampling date  12/12/13
Sample Description
CLAY, high plasticity, orange-brown some grey, with fine to coarse sand, trace of fine to coarse gravel.
Particle Size Distribution
Particle Percent AS SIEVE (mm)
Size Passing Q2 3 S 8 8
(mm) S 5 23S R 8 Rodddsegs
100.0 100 100 ST T R T
75.0 100 L TT]
53.0 100 90 I~
37.5 100
26.5 100 ot
19.0 99 80 ——
13.2 99
9.5 98 70
6.7 98
475 97
(o))
2.36 94 g 60
1.18 90 *
0.600 86 % 50
0.425 84 8 —
0.300 82 $ 4
0.150 78 —
0.075 75
30
20
10
0
@
SILT fine medium coarse fine medium coarse ?—.9‘
e}
SAND GRAVEL ©
0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Cobbles 0.0%
coarse 1.0% coarse 7.7% Gravel 6.7%
medium 1.6% medium 6.2% Sand 18.3%
fine 4.1% fine 4.4% Fines 75.0%
Total 6.7% Total 18.3% Total 100.0%
A The results of the tests, calibrations ATET V15 MAR T3
and/or measurements included in

NATA

N

TECHNICAL
COMPETENCE

this document are traceable to
Australian/National standards.
Accredited for compliance to
ISO/IEC 17025
Accreditation No 9909
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PARTICLE SIZE DISTRIBUTION

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R055
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by [
Project VW07289.02 ISABELLA WEIR Date tested 07/01/14
Location ACT Checked by
Sample Identification SKM-BHO02 @ 1.2m Sample No 13221052

Sample Description

clayey SAND, fine to coarse, pale yellow-brown, brown some dark grey,, fines of low plasticity, trace of fine to coarse gravel.

Soil particle density (-2.36mm sieve)

2.65 g/cm?®

AS 1289.3.6.1 and 3.6.3 - Particle Size Distribution - Standard method of fine analysis using a Hydrometer

Method of dispersion Mechanical Loss in pretreatment 0%
Hydrometer type g/l Variation to method -
Particle Percent AS SIEVE (mm)
Size Passing § ?3 §§§ Qg pkmgggﬁgg
(mm) S S ©938 T a YOO wmAm BN
700.0 700 100 y
75.0 100 /
53.0 100 90 -~
37.5 100 /
26.5 100
19.0 91 80 »
13.2 89 7
95 84 70 -
6.7 82 )(
475 80 2 7
2.36 73 @2 60 7
1.18 66 < »
<
0.600 56 8 50 /;
0.425 51 3
0.300 47 & /
0.150 39 40
0.075 34
0.060 31 30 )(
0.048 29 2
0.035 27 pon
0.022 26 20 —
0.016 25 >
0.012 23
0.0082 23 10
0.0059 21
0.0042 19 0 >
0.0030 18 é fine medium | coarse fine medium | coarse fine medium | coarse §
0.0021 17 I Q
SAND GRAVEL Q
0.0012 16 SILT S
0.002 0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Silt Cobbles 0.0%
coarse 7.5% coarse 15.2% coarse 5.6% Gravel 28.5%
medium 11.4% medium 13.9% medium 4.6% Sand 40.1%
fine 9.6% fine 11.0% fine 4.0% Silt 14.2%
Total 28.5% Total 40.1% Total 14.2% Clay 17.2%
Total 100.0%
P o T
NATA this document are traceable to
Al lian/Nati | st; %
N acredted for compliance to

TECHNICAL
COMPETENCE

ISO/IEC 17025,
Accreditation No 9909
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PARTICLE SIZE DISTRIBUTION

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R056
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by -
Project VW07289.02 ISABELLA WEIR Date tested ﬁ?ii1/14
Location ACT Checked by
Sample Identification SKM-BH02 5.5-5.95m Sample No 13221053
Sample Description
CLAY, high plasticity, pale brown with grey and brown, with fine to coarse sand, trace of fine gravel.
Soil particle density (-2.36mm sieve) 2.65 g/cm?®
AS 1289.3.6.1 and 3.6.3 - Particle Size Distribution - Standard method of fine analysis using a Hydrometer
Method of dispersion Mechanical Loss in pretreatment 0%
Hydrometer type g/l Variation to method -
Particle Percent AS SIEVE (mm) ° oo o
Size Passin N 3 SNS ® ©o © NoO LW OO
() o S 5 85% ° 8§ Bssdsgigs
100.0 100 100 =
75.0 100
53.0 100 90 X
37.5 100
26.5 100 /
19.0 100 80
13.2 100
9.5 100
6.7 100 0 ]
4.75 99 ] 4
2.36 9 2 60 e
118 91 < -
0.600 85 § 50
0.425 82 3
0.300 79 &
0.150 74 40
0.075 70
0.060 69
0.048 68 30
0.034 66
0.021 65 20
0.015 63
0.011 61
0.0080 60 10
0.0057 59
0.0040 57 0 >
0.0029 56 E fine medium | coarse fine medium | coarse fine medium | coarse §
8:88?2 gg’ © SILT SAND GRAVEL 8
0.002 0.060 20 60.0
Particle Size (mm)
Gravel Sand Sit Cobbles 0.0%
coarse 0.0% coarse 10.4% coarse 4.4% Gravel 4.9%
medium 0.2% medium 8.8% medium 5.6% Sand 26.2%
fine 4.7% fine 7.0% fine 4.2% Silt 14.2%
Total 4.9% Total 26.2% Total 14.2% Clay 54.7%
Total 100.0%
AN T s et e

NATA this document are traceable to
v Australian/National standards.
Accredited for compliance to

ISO/IEC 17025,

oy Accreditation No 9909

COMPETENCE
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PARTICLE SIZE DISTRIBUTION

AS 1289.3.6.1
Job No 13221

CIVIL GEOTECHNICAL SERVICES Report No 13221/R062
6 - 8 Rose Avenue, Croydon 3136 Date of Issue ~ 17/01/14

Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by

Project VW07289.02 ISABELLA WEIR Date tested 15/01/14

Location ACT Checked by

Sample Identification BHO03 1.5m Sample No 13221058

Sampling method By Client Sampled by Client

Sample Description

Sampling date  12/12/13

clayey SAND, fine to coarse grey-brown, fines of low plasticity, with fine to medium gravel

Particle Size Distribution

Particle Percent AS SIEVE (mm)
Size Passing E § §§§ © © b N b N O B S O
(mm) S S S S S = b § ¢ o 8 oS8 g
100.0 100 100
75.0 100
53.0 100 90 5
375 100 o
26.5 100 LK
19.0 100 80 —— 7
13.2 97 \,l
9.5 95 70 /-
6.7 93 /
4.75 91
>
2.36 83 g 60
1.18 72 4 /
0.600 58 % 50 V.ol
0.425 53 2 —
0.300 47 g 20
0.150 39 — et
0.075 32
30
20
10
0
@
SILT fine medium coarse fine medium coarse ?—.9‘
Q
SAND GRAVEL ©
0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Cobbles 0.0%
coarse 0.0% coarse 22.0% Gravel 19.5%
medium 8.0% medium 16.0% Sand 48.3%
fine 11.5% fine 10.3% Fines 32.2%
Total 19.5% Total 48.3% Total 100.0%
A The results of the tests, calibrations ATET V15 MAR T3
and/or measurements included in

NATA

N

TECHNICAL
COMPETENCE

this document are traceable to
Australian/National standards.
Accredited for compliance to

ISO/IEC 17025
Accreditation No 9909
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PARTICLE SIZE DISTRIBUTION
CGS AS 1289.3.6.1
Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R057
6 - 8 Rose Avenue, Croydon 3136 Date of Issue ~ 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by [
Project VW07289.02 ISABELLA WEIR Date tested 18/12/13
Location ACT Checked by
Sample Identification SKM-BHO03 2.0 - 2.3m Sample No 13221054
Sampling method By Client Sampled by Client

Sample Description

Sampling date 2013

clayey SAND, fine to coarse, brown/grey, fines of low plasticity, with fine to medium gravel.

Particle Size Distribution

Particle Percent AS SIEVE (mm)
Size Passing E § §§§ © © b N b N O B S O
(mr) S S SSsS - & §° o9 g
100.0 100 100 "z
75.0 100
53.0 100 90 -
375 100 d
26.5 100
80 /
19.0 100 I— /
13.2 100 P
9.5 97 70 v
6.7 95 > d
4.75 93 &
>
2.36 86 5 60
1.18 75 p /
0.600 65 % 50 -
0.425 61 2 —
o
0.300 57 $ 40
0.150 48 —
0.075 41
30
20
10
0
@
SILT fine medium coarse fine medium coarse ?—.9‘
Q
SAND GRAVEL ©
0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Cobbles 0.0%
coarse 0.0% coarse 18.6% Gravel 16.3%
medium 5.2% medium 13.4% Sand 43.1%
fine 11.1% fine 11.1% Fines 40.6%
Total 16.3% Total 43.1% Total 100.0%

A The results of the tests, calibrations
and/or measurements included in
NATA this document are traceable to
Australian/National standards.
v Accredited for compliance to
ISO/IEC 17025
Zﬁﬁi‘z'iti'ét Accreditation No 9909

AS6T V1.5 MAR 13
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CGS

CIVIL GEOTECHNICAL SERVICES
6 - 8 Rose Avenue, Croydon 3136

PARTICLE SIZE DISTRIBUTION
AS 1289.3.6.1

Job No
Report No

13221
13221/R058

Date of Issue 08/01/14

Sample Description

Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by [
Project VW07289.02 ISABELLA WEIR Date tested 3
Location ACT Checked by

Sample Identification SKM-BH04 @ 1.5m Sample No 13221055
Sampling method By Client Sampled by Client

Sampling date 2013

clayey SAND, fine to coarse, brown with some white, fines of low to medium plasticity, trace of fine to medium gravel.

Particle Size Distribution

Particle Percent AS SIEVE (mm)
Size Passing E § §§§ © © b N b N O B S O
(mm) S S S S S = 2 § ¢ 9 8 g9 o6
100.0 100 100 §> e
75.0 100
53.0 100 90 .
37.5 100 P
26.5 100 /]
80 /-
19.0 100 I— /
13.2 100 v
9.5 99 70
6.7 96
4.75 93
2 60
2.36 86 % P
1.18 75 p (
0.600 64 % 50 4
0.425 58 2 —
o
0.300 53 $ w
0.150 45 —
0.075 40
30
20
10
0
@
SILT fine medium coarse fine medium coarse ?—.9‘
Q
SAND GRAVEL ©
0.060 2.0 60.0
Particle Size (mm)
Gravel Sand Cobbles 0.0%
coarse 0.0% coarse 19.5% Gravel 17.0%
medium 4.6% medium 14.9% Sand 42.9%
fine 12.4% fine 8.5% Fines 40.1%
Total 17.0% Total 42.9% Total 100.0%
A The results of the tests, calibrations ATET V15 MAR T3
and/or measurements included in

NATA

N

TECHNICAL
COMPETENCE

this document are traceable to
Australian/National standards.
Accredited for compliance to

ISO/IEC 17025
Accreditation No 9909
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PARTICLE SIZE DISTRIBUTION

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R059
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by | ]
Project VW07289.02 ISABELLA WEIR Date tested 7/01/14
Location ACT Checked by
Sample Identification SKM-BHO5 2.0 -2.5m Sample No 13221056
Sample Description
clayey SAND, fine to coarse, brown, fines of low plasticity, with fine to medium gravel.
Assumed soil particle density 2.65 g/cm?®
AS 1289.3.6.1 and 3.6.3 - Particle Size Distribution - Standard method of fine analysis using a Hydrometer
Method of dispersion Mechanical Loss in pretreatment 0%
Hydrometer type g/l Variation to method -
Particle Percent AS SIEVE (mm) ° oo o
Size Passin N 3 SNS ® ©o © NoO LW OO
() o S 5 85% ° 8 Bysdsgigs
100.0 100 100 -
75.0 100 X
53.0 100 90 —
37.5 100 K
26.5 100 /X
19.0 100 80 7
13.2 95 7
95 92 70
6.7 87 //
475 83 2 ¥
2.36 72 g2 60 7
118 61 ¢ ya
0.600 50 ”'qi) 50 ] /
0.425 44 5 ~/
0.300 40 &
0.150 32 40 e
0.075 26 /
0.061 24 3 X
0.049 22
0.035 21 K
0.025 19 20 —
0.016 18 e
0.012 17 L X
0.0084 16 10 ¢
0.0060 15
0.0043 13 0 >
0.0031 13 E fine | medium | coarse fine | medium | coarse fine medium | coarse §
Q
8:88?? 1(2) © SILT SAND GRAVEL S
0.002 0.060 20 60.0
Particle Size (mm)
Gravel Sand Sit Cobbles 0.0%
coarse 0.0% coarse 19.8% coarse 5.1% Gravel 30.6%
medium 14.2% medium 14.5% medium 3.4% Sand 45.8%
fine 16.4% fine 11.5% fine 3.7% Silt 12.2%
Total 30.6% Total 45.8% Total 12.2% Clay 11.4%
Total 100.0%
AN T s et e
NATA this document are traceable to
N ccrediod for complance to

ISO/IEC 17025,

oy Accreditation No 9909

COMPETENCE
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PARTICLE SIZE DISTRIBUTION

Job No 13221
CIVIL GEOTECHNICAL SERVICES Report No 13221/R060
6 - 8 Rose Avenue, Croydon 3136 Date of Issue 08/01/14
Client SINCLAIR KNIGHT MERZ (MELBOURNE) Tested by |
Project VW07289.02 ISABELLA WEIR Date tested 07/01/14
Location ACT Checked by
Sample Identification SKM-BHO5 4.3-4.74m Sample No 13221057
Sample Description
sandy CLAY / clayey SAND, fine to coarse, grey, fines of medium plasticity, trace of fine to medium gravel.
Assumed soil particle density 2.65 g/cm?®
AS 1289.3.6.1 and 3.6.3 - Particle Size Distribution - Standard method of fine analysis using a Hydrometer
Method of dispersion Mechanical Loss in pretreatment 0%
Hydrometer type g/l Variation to method -
Particle Percent AS SIEVE (mm) ° oo o
Size Passin N 3 SNS ® ©o © NoO LW OO
() o S 5 858 ° 8§ Bysdsgigs
100.0 100 100
75.0 100 X
53.0 100 90 //
37.5 100 />
26.5 100 //
19.0 100 80 7
13.2 100 /
95 100 70 ¥
6.7 99 )/
4.75 98 ] 7
2.36 95 2 60
1.8 87 < r
0.600 76 § 50
0.425 70 5
0.300 65 & X
0.150 57 40 .
0.075 50 X
0.057 47 3 L™
0.047 44 X
0.034 40 eI
0.021 39 20
0.015 36
0.011 34
0.0081 32 10
0.0058 30
0.0041 28 0 >
0.0029 26 E fine | medium | coarse fine | medium | coarse fine medium | coarse §
Q
8:88?; gg’ © SILT SAND GRAVEL S
0.002 0.060 20 60.0
Particle Size (mm)
Gravel Sand Sit Cobbles 0.0%
coarse 0.0% coarse 17.2% coarse 9.2% Gravel 6.9%
medium 1.2% medium 15.6% medium 8.3% Sand 45.2%
fine 5.7% fine 12.4% fine 5.6% Silt 23.1%
Total 6.9% Total 45.2% Total 23.1% Clay 24.8%
Total 100.0%
The results of the tests, calibrations A36ZVI.TMAR 13
N{T\A s cooianent e trecsatietc
N ccrediod for complance to

TECHNICAL
COMPETENCE

ISO/IEC 17025,
Accreditation No 9909
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APPENDIX 3.01:
ISABELLA WEIR SITE SURVEY, LEACH STEGER 2015
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NEN
N
o

41 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16
T

TREE LEGEND

Tree No. |Trunk Dia.() | Canopy Dia.() Type Height|No.Trunks|Tree No. | Trunk Dia.() | Canopy Dia.() Type Height|No.Trunks|Tree No. | Trunk Dia.() | Canopy Dia.() Type Height|No.Trunks NOTES:
1 0.30 8.0 CASUARINA| 15.0 1 105 0.50 8.0 CASUARINA| 16.6 1 209 0.75 8.0 CASUARINA| 14.7 3 e INFORMATION ON THIS PLAN IS LIMITED TO THAT REQUESTED BY THE
2 0.40 6.0 EUCALYPT | 10.6 2 106 0.30 6.0 CASUARINA| 9.7 1 210 0.35 7.0 EUCALYPT | 13.5 1 COORDINATE TABLE CLIENT, IS INTENDED FOR THE USE OF THE CLIENT AND SHOULD NOT BE
3 0.35 8.0 CASUARINA| 14.0 1 107 0.45 8.0 CASUARINA| 9.5 2 211 0.35 7.0 CASUARINA| 14.7 1 USED FOR ANY OTHER PURPOSE-
4 0.30 4.0 EUCALYPT | 7.8 2 108 0.48 12.0 CASUARINA| 17.6 1 212 0.35 6.0 CASUARINA| 14.2 1 MARK | EASTING | NORTHING RL DESCRIPTION e BOUNDARY INFORMATION SHOWN IS FROM ACTMAP DIGITAL DATABASE: NO
5 0.45 9.0 CASUARINA| 13.0 1 109 0.50 8.0 CASUARINA| 16.6 1 213 0.30 6.0 CASUARINA| 13.0 1 BOUNDARY INVESTIGATION / MARKING HAS BEEN UNDERTAKEN-
6 0.20 3.0 EUCALYPT | 10.0 1 110 035 8.0 CASUARINA| 15.0 1 214 1.00 100 |CASUARINA| 155 4 SR1314| 205961.71 | 588246.094 | 581.222 DDR e TREES ARE NOT GEOMETRIC FIGURES, AS SUCH, THEIR POSITIONS, SHAPES,
7 0.25 6.0 CASUARINA| 12.0 1 111 0.33 5.0 CASUARINA| 10.0 2 215 0.30 6.0 CASUARINA| 12.7 1 SIZES AND HEIGHTS AS DEPICTED BY SYMBOLS ON THIS DRAWING ARE
8 0.20 3.0 EUCALYPT | 10.8 1 112 0.30 5.0 CASUARINA| 13.2 1 216 0.35 7.5 CASUARINA| 12.1 1 SR1316| 206232.804 | 583045.079 | 577.966 DDR INDICATIVE ONLY- ATTRIBUTE INFORMATION, IF SHOWN TABLED, IS INTENDED
9 030 7.0 |CASUARINA| 12.8 1 113 030 6.0  |CASUARINA| 165 1 217 0.20 4.0 CONIFER | 10.0 1 O 9000 | 205955.486 | 588190.372 | 577.245| STAR PICKET FOR THE ASSESSMENT OF THE ACT TREE PROTECTION ACT 2005-
10 0.45 8.0 CASUARINA| 15.5 1 114 0.95 11.0 CASUARINA| 16.2 4 218 0.20 5.0 CONIFER | 115 1 e UNDERGROUND SERVICES HAVE BEEN LOCATED BY LEACH STEGER-
1 0.25 5.0 CASUARINA| 15.0 1 115 0.95 12.0 CASUARINA| 14.8 3 219 0.25 8.0 CONIFER | 115 1 A 9001 | 205993.63 | 588146.847| 577.114 STAR PICKET RELEVANT AUTHORITIES SHOULD BE CONTACTED FOR THE LOCATION OF
12 0.90 10.0 EUCALYPT | 16.5 3 116 0.20 4.0 CASUARINA| 12.5 1 220 0.60 8.0 CONIFER | 11.0 4 ¢ 9006 | 205865.294 | 588088.636 | 571.086 STAR PICKET UNDERGROUND SERVICES PRIOR TO DESIGN & CONSTRUCTION-:
13 0.20 4.0 CASUARINA| 11.0 1 117 0.45 12.0 CASUARINA| 16.5 1 221 0.50 4.0 EUCALYPT | 8.3 4 )\ e ANY UNDERGROUND SERVICE CONNECTION, IF SHOWN, SHOULD BE
14 0.45 7.0 EUCALYPT | 10.0 3 118 0.20 4.0 CASUARINA| 8.0 1 222 0.20 4.0 CONIFER | 10.0 1 CONSIDERED DIAGRAMMATIC ONLY EXCEPT FOR VISIBLE FEATURES LOCATED
15 0.25 5.0 CASUARINA| 0.0 - 119 0.65 6.0 CASUARINA| 12.0 1 223 0.60 7.0 EUCALYPT | 85 4 /S/ 00 BY SURVEY INCLUDING MARKERS, PLAQUES, PITS, MANHOLES, etc-
16 0.45 8.0 CASUARINA| 16.8 1 120 0.25 5.0 CASUARINA| 15.0 1 224 0.20 4.0 CONIFER | 14.0 1 <(\ u'\\ e |EACH STEGER CANNOT GUARANTEE THAT ALL SERVICES PRESENT HAVE
17 0.70 12.0  |CASUARINA| 10.8 4 121 0.40 8.0 CASUARINA| 11.0 1 225 0.20 3.0 EUCALYPT | 55 2 —7 |7/|\\ TELSTRAZ BEEN LOCATED-
18 0.20 4.0 EUCALYPT | 8.4 1 122 0.40 8.0 CASUARINA| 16.5 1 226 0.30 6.0 CONIFER | 123 1 0253 PIT o DIMENSIONAL INFORMATION SHOULD NOT BE EXTRACTED FROM DIGITAL
19 0.40 8.0 CASUARINA| 18.0 1 123 0.30 4.0 CASUARINA| 11.0 1 227 0.45 8.0 EUCALYPT | 8.4 2 1AL D) ELEMENTS:
20 0.20 5.0 EUCALYPT | 8.7 1 124 0.55 10.0 EUCALYPT | 10.6 2 228 0.60 9.0 CONIFER | 14.0 2
21 0.30 5.0 CASUARINA| 11.0 1 125 0.25 5.0 EUCALYPT | 7.3 2 229 0.30 4.0 EUCALYPT | 7.9 3 )\
2 0.20 3.0 EUCALYPT | 5.8 2 126 0.65 10.0 CASUARINA| 10.0 4 230 0.45 10.0 CONIFER | 17.0 1 ((\
23 0.20 5.0 CASUARINA| 13.0 1 127 0.35 5.0 EUCALYPT | 4.0 3 231 0.20 4.0 CASUARINA| 8.0 1 \
24 0.40 10.0 CASUARINA| 17.0 1 128 0.25 5.0 EUCALYPT | 10.0 1 232 0.20 4.0 EUCALYPT | 10.5 1 —7 {) )
25 0.35 8.0 CASUARINA| 13.0 1 129 0.25 6.0 EUCALYPT | 9.0 1 233 0.45 10.0 CONIFER | 0.0 - C) ‘” )
26 0.25 5.5 CASUARINA| 7.8 1 130 0.55 11.0 CASUARINA| 14.1 2 234 0.28 6.0 EUCALYPT | 11.7 1 G l’ (I
27 0.45 12.0 CASUARINA| 145 1 131 0.33 7.0 CASUARINA| 12.3 1 235 0.40 10.0 CONIFER | 13.3 1 ((\ _”,/.
28 0.25 6.0 CASUARINA| 7.4 1 132 0.45 8.0 CASUARINA| 15.0 1 236 0.25 4.0 CONIFER | 13.0 1 U 10900(
29 0.25 6.0 CASUARINA| 12.5 1 133 0.40 8.0 CASUARINA| 19.0 1 237 0.45 9.0 CONIFER | 14.5 1 N
30 0.35 3.0 EUCALYPT | 6.9 3 134 0.60 8.0 CASUARINA| 15.2 3 238 0.30 6.0 CASUARINA| 20.0 1 ) O
31 0.30 6.0 EUCALYPT | 9.2 1 135 0.40 9.0 CASUARINA| 16.5 1 239 0.30 5.0 CASUARINA| 20.0 1 ¢
32 0.30 8.0 CASUARINA| 14.0 1 136 0.30 7.0 CASUARINA| 15.0 1 240 0.30 4.0 CASUARINA| 7.5 2
33 0.20 4.0 EUCALYPT | 10.2 1 137 0.30 7.0 CASUARINA| 13.5 1 241 0.30 8.0 EUCALYPT | 10.2 1 PbOLE NO-56096 ’7
34 0.20 4.0 EUCALYPT | 10.6 1 138 0.20 4.0 CASUARINA| 135 1 242 0.40 6.0 CASUARINA| 216 1 *f O
35 0.20 6.0 EUCALYPT | 7.5 2 139 0.50 6.0 CASUARINA| 13.0 4 243 0.55 7.0 CASUARINA| 21.9 1 <(\ % %
36 0.25 6.0 WATTLE | 7.5 1 140 0.45 8.0 CASUARINA| 17.0 1 244 0.30 5.0 CASUARINA| 20.4 1 A\ 0
37 0.20 4.0 CASUARINA| 8.1 1 141 0.35 6.0 CASUARINA| 14.0 1 245 0.30 10.0 EUCALYPT | 117 1 A
38 0.35 8.0 EUCALYPT | 14.2 1 142 0.40 6.0 CASUARINA| 15.5 1 246 0.50 7.0 CASUARINA| 17.8 1 O
39 0.40 7.0 CASUARINA| 16.8 1 143 0.30 5.0 CASUARINA| 14.2 1 247 0.30 5.0 CASUARINA| 19.0 1 | ﬁ
40 0.73 8.0 EUCALYPT | 14.5 3 144 0.30 6.0 CASUARINA| 14.4 1 248 0.25 5.0 CASUARINA| 16.5 1 O
41 0.40 7.0 CASUARINA| 16.8 1 145 0.30 6.0 CASUARINA| 15.4 1 249 0.35 5.0 CASUARINA| 17.2 1
2 0.45 5.0 EUCALYPT | 11.2 3 146 0.40 8.0 CASUARINA| 14.5 1 250 0.30 10.0 EUCALYPT | 15.9 1 7 8
43 0.25 4.0 CASUARINA| 13.0 1 147 0.90 6.0 CASUARINA| 155 8 251 0.33 9.0 EUCALYPT | 10.7 1
44 0.33 10.0 EUCALYPT | 116 1 148 0.30 6.0 CASUARINA| 14.0 1 252 0.25 8.0 EUCALYPT | 15.4 1 VA
45 0.40 6.0 CASUARINA| 13.8 1 149 0.35 5.0 EUCALYPT | 95 2 253 0.38 7.0 EUCALYPT | 15.0 1 7 232 D\
46 0.35 10.0 EUCALYPT | 13.5 1 150 0.40 6.0 EUCALYPT | 10.4 2 254 0.50 6.0 CASUARINA| 15.9 2 : N ,"‘ <_j\ '8 o
47 0.55 9.0 CASUARINA| 15.9 1 151 0.38 6.0 EUCALYPT | 8.7 2 255 0.45 6.0 CASUARINA| 10.0 2 o JA O@ 2
43 0.40 7.0 CASUARINA| 16.0 1 152 0.25 6.0 EUCALYPT | 11.9 1 256 0.60 11.0 EUCALYPT | 17.5 2 °19 S ~N
49 0.45 7.0 CASUARINA| 13.8 1 153 0.30 5.0 EUCALYPT | 85 2 257 0.30 7.0 CASUARINA| 15.9 1 ‘)/w\ ﬁ\s =2 8
50 0.25 6.0 CASUARINA| 105 1 154 0.35 4.0 EUCALYPT | 7.0 4 258 0.37 10.0 EUCALYPT | 14.5 1 \ 195\ N [E2 %)
51 0.25 5.0 EUCALYPT | 9.9 1 155 0.25 7.0 EUCALYPT | 11.3 1 259 0.40 7.0 CASUARINA| 18.9 1 '\ L, F
52 0.30 6.0 EUCALYPT | 9.4 1 156 0.40 7.0 EUCALYPT | 9.4 3 260 0.35 5.0 EUCALYPT | 9.8 2 9000\ ‘«@@ 0
53 0.45 6.0 EUCALYPT | 8.2 2 157 0.20 6.0 EUCALYPT | 11.3 1 261 0.30 7.0 EUCALYPT | 9.8 2 . "‘g
54 0.25 4.0 CASUARINA| 7.1 1 158 0.35 6.0 EUCALYPT | 11.4 3 262 0.30 5.0 CASUARINA| 13.8 1
55 0.25 4.0 CASUARINA| 9.6 1 159 0.30 5.0 CASUARINA| 9.0 2 263 0.30 8.0 CASUARINA| 10.8 1 \ O
56 0.30 5.0 EUCALYPT | 8.2 2 160 0.40 8.0 EUCALYPT | 116 1 264 0.55 10.0 EUCALYPT | 12.9 2 ,\‘\l ﬁ
57 0.25 5.0 EUCALYPT | 7.0 2 161 0.80 6.0 EUCALYPT | 11.2 4 265 0.40 5.0 CASUARINA| 15.9 1 \ N >
58 0.25 5.0 EUCALYPT | 5.5 1 162 0.40 4.0 EUCALYPT | 12.3 2 266 0.50 8.0 EUCALYPT | 15.2 2 \ "Sg;’@) L
59 0.45 8.0 CASUARINA| 11.2 2 163 0.20 5.0 EUCALYPT | 8.0 1 267 0.20 4.0 EUCALYPT | 111 1 T
60 0.25 4.0 CASUARINA| 7.0 1 164 0.28 5.0 EUCALYPT | 12.1 2 268 0.45 8.0 EUCALYPT | 15.3 2 <(\
61 0.40 5.0 EUCALYPT | 7.0 3 165 0.24 5.0 EUCALYPT | 13.1 1 269 0.35 6.0 CASUARINA| 14.9 1
62 0.40 6.0 EUCALYPT | 7.3 3 166 0.42 10.0 EUCALYPT | 12.5 1 270 0.30 6.0 CASUARINA| 11.2 1
63 0.35 7.0 EUCALYPT | 5.4 3 167 0.36 4.0 CASUARINA| 7.6 2 271 0.40 8.0 EUCALYPT | 12.4 1
64 0.20 4.0 EUCALYPT | 6.7 2 168 0.22 4.0 EUCALYPT | 12.6 1 272 0.45 6.0 CASUARINA| 14.9 2
65 0.60 10.0 CASUARINA| 17.0 1 169 0.50 8.0 EUCALYPT | 15.6 2 273 0.28 5.0 EUCALYPT | 10.1 2
66 0.20 5.0 EUCALYPT | 6.4 1 170 0.35 6.0 EUCALYPT | 11.2 2 274 0.47 4.0 EUCALYPT | 7.7 4
67 0.40 6.0 CASUARINA| 18.0 1 171 0.25 6.0 EUCALYPT | 13.1 1 275 0.30 7.0 CASUARINA| 16.9 1
68 0.25 5.0 EUCALYPT | 7.7 1 172 0.20 4.0 EUCALYPT | 10.0 1 276 0.35 7.0 EUCALYPT | 111 2 GO o
69 0.30 7.0 CASUARINA| 15.0 1 173 0.22 4.0 CASUARINA| 10.2 1 277 0.65 8.0 EUCALYPT | 12.6 3 Y U/}
70 0.45 6.0 EUCALYPT | 8.0 3 174 0.20 4.0 CASUARINA| 12.6 1 278 0.30 7.0 CASUARINA| 16.9 1 w'«(.g /”—57“"97
71 0.20 4.0 CASUARINA| 14.0 1 175 0.38 5.0 CASUARINA| 13.1 2 279 0.20 6.0 EUCALYPT | 8.9 1 \‘\’\"4% 3759
72 0.75 12.0 CASUARINA| 11.8 2 176 0.26 3.0 CASUARINA| 13.9 2 280 0.20 4.0 CASUARINA| 12.9 1 -# X
73 0.30 6.0 CASUARINA| 12.6 1 177 0.27 3.0 CASUARINA| 11.2 2 281 0.35 6.0 CASUARINA| 10.0 2 2 ’&t £ OLE NO-56095
74 0.26 6.0 CASUARINA| 17.0 1 178 0.20 4.0 EUCALYPT | 6.0 1 282 0.35 6.0 CASUARINA| 9.4 2 ‘ \
75 0.38 10.0 CASUARINA| 10.8 1 179 0.20 3.0 CASUARINA| 11.0 1 283 0.45 7.0 CASUARINA| 16.8 1 6 5
76 0.50 9.0 CASUARINA| 15.9 1 180 0.20 3.0 CASUARINA| 10.9 1 284 0.50 7.0 CASUARINA| 9.0 4
77 0.50 10.0 CASUARINA| 20.0 1 181 0.22 4.0 CASUARINA| 10.5 1 285 0.35 7.0 CASUARINA| 16.8 1
78 0.40 8.0 CASUARINA| 10.9 2 182 0.20 3.0 EUCALYPT | 9.9 1 286 0.30 5.0 CASUARINA| 7.1 2
79 0.35 5.0 CASUARINA| 11.9 2 183 0.30 10.0 CASUARINA| 11.8 1 287 0.30 5.0 EUCALYPT | 10.0 2
80 0.25 5.0 CASUARINA| 12.3 1 184 0.20 4.0 CASUARINA| 9.9 1 288 0.25 5.0 CASUARINA| 11.4 1
81 0.30 6.0 CASUARINA| 153 1 185 0.23 4.0 CASUARINA| 12.1 1 289 0.25 5.0 CASUARINA| 103 1
82 0.35 6.0 CASUARINA| 10.8 2 186 0.40 10.0 CASUARINA| 14.3 1 290 0.50 5.0 CASUARINA| 8.9 5 SMIE
83 0.45 6.0 CASUARINA| 14.1 1 187 0.28 3.0 CASUARINA| 10.4 2 291 0.50 10.0 CASUARINA| 17.4 1 ] X
84 0.50 8.0 CASUARINA| 16.4 1 188 0.22 4.0 CASUARINA| 10.8 1 292 0.50 6.0 CASUARINA| 8.2 5 ‘
85 0.30 8.0 CASUARINA| 14.8 1 189 0.60 7.0 CASUARINA| 10.3 3 293 0.40 8.0 CASUARINA| 15.6 1 ,{] 016M®%K
86 0.20 4.0 CASUARINA| 11.7 1 190 0.35 8.0 CONIFER | 12.0 1 294 0.20 4.0 CASUARINA| 8.2 1 T ’&5«9 TELSTRA X
87 0.25 5.0 CASUARINA| 15.8 1 191 0.40 5.0 EUCALYPT | 5.0 2 295 0.35 7.0 CASUARINA| 17.5 1 72166 - N
88 0.40 10.0 CASUARINA| 16.4 1 192 0.35 8.0 CONIFER | 13.5 1 29 0.30 6.0 CASUARINA| 19.5 1 215 © = PIT "5\
89 0.35 6.0 CASUARINA| 12.1 1 193 0.25 4.0 EUCALYPT | 5.1 3 297 0.30 6.0 CASUARINA| 9.2 2 3 %
90 0.30 4.0 CASUARINA| 16.7 3 194 0.40 9.0 CONIFER | 15.0 1 298 0.30 6.0 CASUARINA| 8.0 3 LN T %
91 0.25 4.0 CASUARINA| 9.9 1 195 0.30 7.0 EUCALYPT | 9.1 1 299 0.50 8.0 CASUARINA| 20.0 1 5 165
92 0.35 6.0 CASUARINA| 13.0 1 196 0.40 10.0 CONIFER | 15.0 1 300 0.40 9.0 EUCALYPT | 10.8 2 SN
93 0.25 4.0 CASUARINA| 18.0 1 197 0.27 5.0 EUCALYPT | 7.7 1 301 0.40 9.0 CASUARINA| 18.8 1 ‘Q‘f
94 0.20 4.0 CASUARINA| 7.5 1 198 0.20 6.0 CONIFER | 13.0 1 302 0.90 13.0 CASUARINA| 163 3 *%n N Sl \
95 0.35 5.0 CASUARINA| 12.0 1 199 0.55 5.0 EUCALYPT | 638 4 303 0.35 8.0 CASUARINA| 19.1 1 e k«‘i‘iﬁ!g ?
9% 0.37 9.0 CASUARINA| 135 1 200 0.20 6.0 CONIFER | 0.0 304 0.30 8.0 EUCALYPT | 10.0 1 277 N <155 %
97 0.30 5.0 CASUARINA| 13.7 1 201 0.20 4.0 CONIFER | 12.5 1 305 0.25 6.0 EUCALYPT | 7.8 1 [+
98 0.38 11.0 CASUARINA| 14.2 1 202 0.20 4.0 CASUARINA| 10.0 1 306 0.35 6.0 EUCALYPT | 11.8 2 ' A 2156 J
99 0.25 5.0 CASUARINA| 12.2 1 203 0.80 8.0 EUCALYPT | 9.5 4 307 0.35 6.0 EUCALYPT | 10.8 1 \ ] 15 4/ 19C .
100 0.20 4.0 CASUARINA| 15.0 1 204 0.25 6.0 CASUARINA| 12.5 1 308 0.25 4.0 EUCALYPT | 11.2 1 \ N Y\ y +153 A% 157
101 0.32 8.0 CASUARINA| 16.9 1 205 0.40 12.0 EUCALYPT | 14.4 1 309 0.40 8.0 EUCALYPT | 12.5 2 . N \ DAL1517 9 )‘.’I’A
102 0.20 4.0 CASUARINA| 13.0 1 206 0.25 6.0 CASUARINA| 105 1 310 0.50 10.0 CASUARINA| 143 4 "/; - . \_ A L1 59158
103 0.24 4.0 CASUARINA| 11.5 1 207 0.30 7.0 CASUARINA| 14.3 1 311 0.35 7.0 CASUARINA| 13.8 1 Wes % N\ ) STOY
104 0.38 7.0 CASUARINA| 19.3 1 208 0.20 4.0 CONIFER | 11.0 1 . ; e ’ N E \\ \, 6,\ 150
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: GAS POTHOLE NO. 1.0
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(i)
POSITION (ACT/GPS)
EASTING: 206037.812 LATITUDE: -35.43471710
NORTHING: 588132.526 LONGITUDE: 149.09556070
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.90m
TOP OF SERVICE: RL576.107
DESCRIPTION
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)
IMAGE

LEACH STEGER

Registered Land Surveyors

Project No. 14062
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HYDRO EXCAVATION — Pothole Report

Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: COMM - Telstra POTHOLE NO. 1.1
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 206037.748 LATITUDE: -35.42317348
NORTHING: 588132.620 LONGITUDE: 149.07704516
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.72m
TOP OF SERVICE: RL576.254
DESCRIPTION
MATERIAL: CONDUIT - PVC
NOTES: 110mm (x2)
IMAGE

A 9
e

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: GAS POTHOLE NO. 2.0
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(i)
POSITION (ACT/GPS)
EASTING: 206021.802 LATITUDE: -35.40659930
NORTHING: 588122.231 LONGITUDE: 149.07588810
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 1.00m
TOP OF SERVICE: RL576.538
DESCRIPTION
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)
IMAGE

LEACH STEGER

Registered Land Surveyors

Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: COMM - Telstra POTHOLE NO. 2.1
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 206021.813 LATITUDE: -35.43471710
NORTHING: 588122.185 LONGITUDE: 149.09556070
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.89m
TOP OF SERVICE: RL576.663
DESCRIPTION
MATERIAL: CONDUIT - PVC
NOTES: 110mm (x2)

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DATE: 15/01/2015 OBSERVER: DGO |

EASTING: 206008.496 LATITUDE: -35.42482490
NORTHING: 588113.371 LONGITUDE: 149.07590290
COVER DEPTH OF SERVICE: 1.03m
TOP OF SERVICE: RL575.393
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)

LS

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

SERVICE TYPE: COMM - Telstra POTHOLE NO.

DATE: 15/01/2015 OBSERVER: DGO |

EASTING: 206008.499 LATITUDE: -35.43471710
NORTHING: 588113.372 LONGITUDE: 149.09556070
COVER DEPTH OF SERVICE: 0.81m
TOP OF SERVICE: RL575.611
MATERIAL: CONDUIT - PVC
NOTES: 110mm (x2)

LS,

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: GAS POTHOLE NO. 4.0
OBSERVATION
DATE: 16/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 205978.631 LATITUDE: -35.42382680
NORTHING: 588094.010 LONGITUDE: 149.07781190
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.65m
TOP OF SERVICE: RL574.876
DESCRIPTION
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)
IMAGE

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DATE: 16/01/2015 OBSERVER: DEEEERE |

EASTING: 205966.034

LATITUDE:

-35.42382680

NORTHING: 588109.480

LONGITUDE:

149.07781190

COVER DEPTH OF SERVICE: 0.95m
TOP OF SERVICE: RL571.084
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)

LS,

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report

Isabella Weir Upgrade — Greenway, Tuggeranong

DATE: 15/01/2015 OBSERVER: DEEEERE |

EASTING: 205942.782 LATITUDE: -35.42251940
NORTHING: 588148.729 LONGITUDE: 149.07834680
COVER DEPTH OF SERVICE: 1.25m
TOP OF SERVICE: RL569.235
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1) Note: Water Backfilling

LS

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: GAS POTHOLE NO. 7.0

OBSERVATION

DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(il)
POSITION (ACT/GPS)

EASTING: 205931.604 LATITUDE: -35.42334900
NORTHING: 588154.101 LONGITUDE: 149.08107570
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.80m
TOP OF SERVICE: RL571.190
DESCRIPTION
MATERIAL: PIPE - POLYETHYLENE
NOTES: 200mm (x1)

IMAGE

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DATE: 16/01/2015 OBSERVER: DEEEERE |

EASTING: 205918.112 LATITUDE: -35.42382680
NORTHING: 588171.447 LONGITUDE: 149.07781190
COVER DEPTH OF SERVICE: 0.90m
TOP OF SERVICE: RL573.029
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: COMM - Telstra POTHOLE NO. 8.1
OBSERVATION
DATE: 16/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 205917.550 LATITUDE: -35.42382680
NORTHING: 588171.644 LONGITUDE: 149.07781190
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.60m
TOP OF SERVICE: RL573.298
DESCRIPTION
MATERIAL: CONDUIT - PVC
NOTES: 100mm (x2)
IMAGE

LEACH STEGER

Registered Land Surveyors

Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DATE: 16/01/2015 OBSERVER: DEEEERE |

EASTING: 205932.033

LATITUDE:

-35.42313970

NORTHING: 588185.469

LONGITUDE:

149.07778570

COVER DEPTH OF SERVICE: 0.85m
TOP OF SERVICE: RL573.581
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)

LS

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: COMM - Telstra POTHOLE NO. 9.1
OBSERVATION
DATE: 16/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 205932.035 LATITUDE: -35.42382680
NORTHING: 588185.468 LONGITUDE: 149.07781190
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.55m
TOP OF SERVICE: RL573.860
DESCRIPTION
MATERIAL: CONDUIT - PVC
NOTES: 100mm (x2)
IMAGE

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report
Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: GAS POTHOLE NO. 10.0
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 205952.186 LATITUDE: -35.42209410
NORTHING: 588205.248 LONGITUDE: 149.07701690
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 1.40m
TOP OF SERVICE: RL576.361
DESCRIPTION
MATERIAL: PIPE - STEEL
NOTES: 200mm (x1)
IMAGE

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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HYDRO EXCAVATION — Pothole Report

Isabella Weir Upgrade — Greenway, Tuggeranong

DETAILS
SERVICE TYPE: COMM - Telstra POTHOLE NO. 10.1
OBSERVATION
DATE: 15/01/2015 OBSERVER: Schedule 2.2 (a)(1)
POSITION (ACT/GPS)
EASTING: 205952.122 LATITUDE: -35.42245240
NORTHING: 588205.330 LONGITUDE: 149.07776010
REDUCED LEVEL (AHD)
COVER DEPTH OF SERVICE: 0.85m
TOP OF SERVICE: RL576.883
DESCRIPTION
MATERIAL: CONDUIT - PVC
NOTES: 100mm (x2)
IMAGE

LEACH STEGER
Registered Land Surveyors
Project No. 14062
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EXCAVATION - GEOLOGICAL LOG PITNO :  TPO1

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:30 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : LEFT EMBANKMENT ABUTMENT SHEET : 1 OF 1
POSITION : E: 688593.000, N: 6077977.000 (55H MGA94) SURFACE ELEVATION : 578.000 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 18/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 5.50 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
=z 4 P |z z > >
o = e = €] o Qe wZ|Qy 4
£ £|%q| 28 gj; Tol|%3 MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
£ T 2¥| gk | 20 | < Soil Type, Plasticity or Particle Characteristic, Colour Hole<2 Zal & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
u » |8 <w |J Al o < s 06K kPa
w 4 Bg |L 3 8 gggs
> wue T 00 — o =889
° (UL TOPSOIL: Sandy SILT; hard, grey brown [T T T ]Topsol
E RN T ]
B B 0.20m R
FILL: Sandy silty CLAY and GRAVEL mix; very dense, yellow brown R FILL
) o [l ]
St
v 0.5 —
£ R |
0.70m Lo
5 0.8om Bitumen seal and road pavement; very dense, light grey E } } } } ROAD SURFACE
w Sandy silty CLAY; hard, low plasticity, mottled orange grey with some iron
> 1 o . i
2 staining
7] o 1.0 T —
5 £ RN |
3 | RN |
E = |z |11
e 1 RN 1
z ] Ll ]
0 15 RN 8
5 Ll 1
1.70m [
N DACITE; medium grained, mottled yellow and grey, EL strength, EW L] BEDROCK
| REN |
N M P RN ]
e N  pi Ll
DACITE; pink grey, VL to L strength, HW
L WA PRy ? BEN |
NN
T BEN .
P Ll 1
v 2.40m T
EXCAVATION TP01 TERMINATED AT 2.40 m ]
0 25— Target depth n
e ] R i
Ll
] Ll ]
] Ll )
1 Ll 1
o 3.0 T —
©
5 Ll i
] Ll ]
Ll
Ll
] Ll ]
035 RN ]
N
5 Ll 1
. Ll .
] Ll ]
] Ll ]
Ll
o 4.0 _
2 RN
5 ] ]
Ll
1 Ll 1
1 Ll 1
. Ll .
s RN |
g RN |
Ll
] Ll ]
] Ll ]
1 Ll 1
L1l
o 5.0
'
I 5 e 1w
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Basle.d on Unified \S/S :\S/gfrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
B Bulldozer Blade E— B - BukDisturbed Sample MOISTURE Vst - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry cL - C:I'd Loose
10 Oct., 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist L B Loz;yse
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘

File: 3002402 TPO1 Page 1 OF 1
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EXCAVATION - GEOLOGICAL LOG PITNO :  TPO2

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : U/S LEFT EMBANKMENT SHEET : 1 OF 1
POSITION : E: 688560.000, N: 6078033.000 (55H MGA94) SURFACE ELEVATION : 577.400 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 18/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 6.50 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
z @ o5 P = z > o
o = = g o 2 wZQy o«
£ g 59| 88 B o 23 MATERIAL DESCRIPTION EOIE2E okl STRUGTURE
£ g€ o2 g% gz 20 2 Soil Type, Plasticity or Particle Characteristic, Colour bol@<? Z& i & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
& 7] g < =4 gl © < S plBx kPa
w (2] w — 2 9 9 9
S wuw T o w 00 o o 8888
i NN TOPSOIL: Silty SAND/sandy SILT; hard, grey, with tree and grass roots [T T T |ToPsoIL
N 7N // N e T N
i | a
FILL: Silty sandy GRAVEL; dark brown grey to light brown grey R FILL
o Ll ]
Eos | BEN i
1 BRE 1
Ll
] Ll ]
) Ll §
0 Ll 1
510 s T —
| am 215 |
3 ] BEN ]
8 ERR
i 1 Ll i
(73 . 4
2 5 BN
I — —]
z 615 Ll
u 8 Ll 1
2 1 BEN |
S | BN |
1.90m T
w
© 4 Sandy Gravelly CLAY; low plasticity, dark grey brown | | | | |RESIDUAL SOIL
G20{7% —
Ll
] Ll ]
- RN |
12 NN :
o Ll |
25— T |
%. 2.60m Ll
M DACITE; yellow with some grey mottling and white specs, EL strength, | | | | |BEDROCK
. NN .
NN EW Ll
A ERR .
0 ™~ [ N
Bao Ll |aom Lo _
A zz DACITE; grey purple with white specs, VL strength, HW [ i
RN 3.20m [0
EXCAVATION TP02 TERMINATED AT 3.20 m (.
N Target depth [ N
2 Ll ]
5 35— ] —
1 Ll 1
. Ll .
] Ll ]
o BEN ]
© Ll
5 4.0 NN —
] Ll )
1 Ll 1
1 Ll 1
o ERR 1
g ol RN |
] Ll ]
] BEN ]
Ll
] Ll ]
o Ll ]
S 50 Ll
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/efrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E : Fi?m
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
B Bulldozer Blade E— B - BukDisturbed Sample MOISTURE Vst - Very Stiff
R Ripper WATER MC - Moisture Content D - Dry H - Hard
10 Oct., 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist \L/L :\L/;;Ysé-oose
SUPPORT Level on Date shown V8 - Vane Shear, P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R-Remouded (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘

File: 3002402 TP02 Page 1 OF 1
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EXCAVATION - GEOLOGICAL LOG PITNO :  TPO3

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : LEFT EMBANKMENT CREST SHEET : 1 OF 1
POSITION : E: 688552.000, N: 6078034.000 (55H MGA94) SURFACE ELEVATION : 577.500 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 18/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 6.90 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
z @ s? |z Z > o
o = e = €] o Qe wZ|Qy 4
e €39 29 gj; o |33 MATERIAL DESCRIPTION g2 EEE ol STRUCTURE
£ €02 g% |gZr| 20 & < Soil Type, Plasticity or Particle Characteristic, Colour bol@<? Z& [ & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
w » |8 <w |J Al o < s 06K kPa
w 2 Bg |L 3 3 8888
> wue T 00 — o =889
B E PR TOPSOIL & FILL: Silty SAND; very dense, brown grey, with some gravel T T T [FIL
© 1, 00, o SM and tree/grass roots . R
B B 0.20m BN ]
FILL: Silty CLAY and GRAVEL mixture; grey brown, with some EW-MW
7 dacite cobbles [ 7
] [l .
osom | .o | Ll _
£ HEN |
[l
] a [l )
R diin |
PREES [T -
5 [l ]
] [l ]
1 RN |
[l
2 515 1.50m } } } } -
Z |1eom |© FILL (CORE MATERIALY): Silty CLAY; hard, medium plasticity, yellow 1.50: U tube (1.50 -
(L}JJ B 0 h green and brown, with some sand [ 1.80m) n
o ’ i ’
2
3 ] ]
w o |1.90m [ ]
i} ]
& vol RN ]
0 2.
I m
5 ] ]
1 [l 1
: [l 1
] [l R
0o RN
s | | | | |250:PP=500kPa
® =T ]
] [l ]
] [l )
1 [l 1
0 30— T —
5 Ll i
] [l ]
1 HEN |
[l
] [l ]
235 RN .
5 A [l 1
3.70m Ll
EXCAVATION TP03 TERMINATED AT 3.70 m [
N Target depth R N
| NN |
4.0—] —
2 RN
5 ] ]
[l
1 [l 1
1 [l 1
. [l R
s R |
2 [l
5 n n
5
[l
i [l i
] [l ]
1 [l 1
0 50 L1
PHOTOGRAPHS X] EYES l:l NO
NOTES
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
w I . i -
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Ba;gd on Unified \S/S - \S/gfrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry cL —C:rd Loose
10 Oct,, 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist L B Longyse
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations [ SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘
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EXCAVATION - GEOLOGICAL LOG PITNO :  TP04

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : END OF LEFT RETURN WALL SHEET : 1 OF 1
POSITION : E: 688542.000, N: 6078057.000 (55H MGA94) SURFACE ELEVATION : 577.000 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 18/3/15 LOGGED BY CHECKED BY :
EXCAVATION DIMENSIONS : 4.70 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
z @ o5 P = z > o
o = = g o 2 wZQy o«
£ £|%q| 28 gj; Tol|%3 MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
£ o8| g8 |22 %0 | 2 Soil Type, Plasticity or Particle Characteristic, Colour hole<? Z&l & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
& 7] g < =4 gl © < S plBx kPa
w (2] w — 2 9 9 9
S wuw T o w 00 o o 8888
E i N o TOPSOIL: Silty GRAVEL/gravelly SILT; grey brown, with grass roots [T T T |ToPsol
0 Bl RN T
o ol a
FILL: Silty gravelly SAND; brown grey, very dense decomposed granite FILL
h fill, with some harder dacite gravels, cobbles to 200mm and tree roots to Ll h
] 1.5m Ll .
Ll
0.5—] _
e | . L |
Ll
] Ll ]
) Ll §
1 Ll 1
o 10— [T -
5 Ll ]
z ] Ll ]
5 ] s ERR |
a Ll
& ] Ll ]
o |1.50m 15— _|
s [BeNR |2 T
2 5 Ll 1
w
5 ] BEN ]
s | = RN |
® Ll ]
@ ]
O |200m 20 [l B
9] 8 Ll
< 2 ] ]
E © Ll
@ b Ll b
2.30m 2.30m . i
B-CNTR FILL: Silty gravelly SAND; coarse grained, poorly graded, green grey, with NN 2.30: Collapsed silty
1 some gravel and sil, SAND in excavation, 1
| | | | |300mm thick concrete wall
0 25— exposed behind collapsed
2.60m E ] LT face i
Ll
] Ll ]
1 111 | 2.80: Medium dense ]
1 SP | | | | |drainage material for wall 1
30 B L] pie(l:e peﬁqratgd §ub-soi| B
7 3.00 - LH EXCAVATED FACE: Gravelly CLAY; very stiff, brown yellow, R drainage pipe in il
© N with sand and gravel to 30mm, quartz fill from decomposed claystone and R N
i dacite |
[ 3.20: Seepage from silty
B NN SAND B
] 350m Ll ]
35 -
o N 3.60m Bl/\j\?l;l'E; medium grained, pink grey, medium to high strength, HW to 1 1 1 1 BEDROCK
o , fractured T 11
R EXCAVATION TP04 TERMINATED AT 3.60 m [l g
| Target depth [ 1
] Ll ]
o ERR ]
3% BEN
5 ]
Ll
1 Ll 1
1 Ll 1
] Ll .
a5 RN |
8 BEN |
Ll
] Ll ]
] Ll ]
1 Ll 1
- 50 L1l
N
R 5 B 1w
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Ba;gd on Unified \S/S :\S/gfrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry H - Hard
10 Oct.. 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist \L/L - \L/S(;yséoose
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations [ SMEC
& basis of descriptions. SM EC AUSTRAL lA b ‘
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EXCAVATION - GEOLOGICAL LOG

PIT NO :

TPO5

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : LEFT EMBANKMENT CENTRE SHEET : 1 OF 1
POSITION : E: 688532.000, N: 6078062.000 (55H MGA94) SURFACE ELEVATION : 577.450 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 17/3/15 LOGGED BY CHECKED BY :
EXCAVATION DIMENSIONS : 8.50 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
=z 4 P |z z > >
o = e = €] o Qe wZ|Qy 4
£ £|%q| 28 gj; Tol|%3 MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
£ T 2¥| gk | 20 | < Soil Type, Plasticity or Particle Characteristic, Colour Hole<2 Zal & Other Observations
H 5138 =9 @ gl 155 Secondary and Minor Components 0% |2mly =Ta=
w |2 <m |4 gl o < =05|6K kPa
Y 3 oL | o o 8ggs
> wue T 00 o =889
| N TOPSOIL [T T T [TOPSOIL
N R ‘ ‘ ‘ ‘
e REN
FILL: Gravelly silty CLAY; brown grey, comprising decomposed dacite NN FILL
e [l
~ 0.5 —
B RN
[l
] a [l
] [l
1 [l
310 T —
5
i [l
| [l
1 RN
[l
1.50m 2 15 1.50m } } } } _|
B-US& |5 FILL (CORE MATERIAL): Silty CLAY; yellow with red mottling, with some
Dis N EW gravel and sand T
£ . RN
i 1 R
E 1 R
< o R
6 2.0 ]
S g BN
o ] [l
a
g ] RER
& 1 RN
g | RN
& [2.50m 3,5 2.50m % (.
é 5 A Silty CLAY; becoming sandy, grey yellow to yellow s (. 2.50: PP = 200 to 250kPa
o [l
@ .
[l
] [l
1 [l
$ 30 T —
5
] [l
] [l
1 RN
[l
R RN
335 ] [l 7
5
1 [l
R [l
] [l
| [l
400m  |© T
BonTR |2 407 s | | | | |4.00: Seepage
] [l
1 [l
1 [l
. [l
4.50m S 4.50m [
5 EXCAVATION TP05 TERMINATED AT 4.50 m (.
7 Target depth L]
i [l
] [l
1 [l
:? 50 [
PHOTOGRAPHS b
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
w I . i -
N Natural Exposure ; _—_— No Resistance uso - Undlsturt_yed Sample Ba;gd on Unified \S/S - \S/gfrty Soft
E  Existing Excavation sl 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry cL —cardL
10 Oct,, 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist ! : L;;yse oose
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations [ SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘

File: 3002402 TP05 Page 1 OF 1
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EXCAVATION - GEOLOGICAL LOG PITNO :  TP06

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOB NO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : RIGHT EMBANKMENT SHEET : 1 OF 1
POSITION : E:688496.000, N: 6078109.000 (55H MGA94) SURFACE ELEVATION : 577.300 (AHD)

EQUIPMENT TYPE : 210LC-7 EXCAVATOR

METHOD : 1.20m WIDE RIPPER BUCKET

DATE EXCAVATED : 18/3/15

LOGGEDBY : i CHECKED BY :

EXCAVATION DIMENSIONS : 10.50 m LONG

1.40 m WIDE DIRECTION : 090°

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

DRILLING MATERIAL
Z & 32 |z 5 > IS
o = = g o 2 wZQy o«
z Else| 22 [B53 %0 53 MATERIAL DESCRIPTION TOE>7 o
g o |22 | ww |E5 ) [} SE|WEE oww
£ g€ o% g% | 4= Exe} e Soil Type, Plasticity or Particle Characteristic, Colour Falo '5( 2 ZZL & Oil?gg;—eurz%ons
- 5138 59 @yl |25 Secondary and Minor Components o g|@m To=
o 32 <g |2 Hlo |2 = 3[gx° kPa
Ywur o oL | 00 o o 8g88¢g
i NN TOPSOIL: Silt, sand and gravel mix, grey [T T T |ToPsoIL
RN T ]
0.20m R
FILL CNTR & D/S: Silty gravelly CLAY and SAND placed in 150mm FILL
2 N layers, layer discontinues at 1.0m depth [T N
5 0.20 - FILL U/S OF CLAY CORE: Gravelly CLAY; brown grey [T i
. RN |
1 RN |
Ll
] Ll ]
e BN 1
5 Ll 1
1.00m 1.0— T —
B 1.00 - FILL (CORE MATERIAL) CNTR & D/S: Silty sandy CLAY; very stiff, [
u N low to medium plasticity, grey green and yellow, with some fine gravel, N
i moist to wet, layer discontinues at 1.4m depth [ |
a Ll
o ]
& |140m g ] Pl
u © [T 11 |1.40: PP = 300 - 400kPa
3 15— | | | | |(CNTR&D/S) —
= |160m i T b
9]
i . Ll R
£ o Ll ]
2 g | RN |
’ N
20— — —
2.00 - FILL U/S OF CLAY CORE: Silty gravelly SAND; coarse grained, [l
N grey, with silt and 50-200mm cobbles (typical), trace boulder to 500mm (. N
1 Ll 1
_—_ Ll 1
©
5 Ll i
. BN |
1 . R i
2 Ll
= Ll
g Ll )
5 A Ll 1
3.0 T —
] Ll ]
] Ll ]
3.30m L
3 EXCAVATION TP06 TERMINATED AT 3.30 m [T
© N Target depth [ N
357 Ll i
1 Ll 1
. Ll .
. BN |
g RN |
ol RN ]
’ Ll
] Ll )
1 Ll 1
o Ll 1
«©
5 4 Ll .
Ll
4.5—] —
] Ll ]
Ll
] Ll ]
o R ]
5 Ll 1
L1l
5.0
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/efrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E : Fi?m
BH Backhoe Bucket D - Disturbed Sample St - Stiff
| B Buldozer Blade B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry cL - C:rd Loose
10 Oct,, 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist L B Longyse
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

See Explanatory Notes for
details of abbreviations
& basis of descriptions.

SMEC AUSTRALIA { s4 SMEC

File: 3002402 TP0O6 Page 1 OF 1
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EXCAVATION - GEOLOGICAL LOG PITNO :  TPO7

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : END OF RIGHT RETURN WALL SHEET : 1 OF 1
POSITION : E: 688489.000, N: 6078129.000 (55H MGA94) SURFACE ELEVATION : 577.100 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 19/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 6.20 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
z @ o5 P = z > o
o = e = ] o Qe wZ|Qy 4
£ £|%q| 28 gj; o S 3 ) MATERIAL DESCRIPTION 52E2E gﬁﬁ STRUCTURE
g oot gZF K= 20 |z £ Soil Type, Plasticity or Particle Characteristic, Colour hole<2 2 Gl & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
& 7] g < =4 gl © < S plBx kPa
w 4 GL |D 3 8 gggs
> wue T 00 — o =889
NN TOPSOIL: Sandy gravelly SILT; hard, brown grey, with grass and tree [T T T |ToPsol
< N ERYEN) roots T ] .
E [~ X 0.20m RN
FILL: Gravelly clayey SILT; brown grey, placed in layers with dacite FILL
h gravel, cobbles and trace boulders Ll h
] Ll i
. RN |
1 RN |
2 BN
2] Ll ]
) Ll §
1 Ll 1
1.0 T —
s Ll ]
g RN 1
Ll
i Ll i
] Ll ]
1.5 a [ —
0 Ll 1
o
5 Ll R
] Ll ]
E ] Ll ]
o
i Ll
o 20— —
£ Ll
S s R 1
3 5 1 Lol ]
X
w . Ll 1
8 NN
z | BER |
< 2.5 —
& 1 R i
2 0
& 5 Lol 1
4 BEN
] Ll )
1 Ll 1
3.00m 30 3.00m ‘ ‘ ‘ ‘ _
B FILL (WORKING PLATFORM SAND?): Gravelly silty SAND; poorly R
< N graded, coarse grained N
g Ll ]
] Ll ]
Ll
3.50m | s Ll ]
357 Ll i
0 Ll 1
g Ll .
3.80m I I O N
FILL (WORKING PLATFORM CLAY?): CLAY; stiff, medium to high | | | | |380:CORE MATERIALIN
R plasticity, green yellow = DIVERSION CHANNEL b
4.00m T
4.0—] —
B Ll
2 Ll )
Q2
s Ll 1
] @ } } } } 4.30: PP = 200kPa
a5 RN |
L RER |
g ] RN 1
4.80m 4.80m ‘ ‘ ‘ ‘
EXCAVATION TP07 TERMINATED AT 4.80 m T
1 Machine Limit Ll §
50 L1l
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
| wmeTHoD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Ba;gd on Unified \S/S :\S/gfrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry H - Hard
10 Oct.. 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist \L/L - \L/S(;yséoose
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R-Remouded (uncorrected kPa) D - Dense
| water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations [ SMEC
& basis of descriptions. SM EC AUSTRAL lA b ‘

File: 3002402 TPO7 Page 1 OF 1
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EXCAVATION - GEOLOGICAL LOG PITNO :  TPOS8

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : RIGHT HAND END OF CLAY CORE SHEET : 1 OF 1
POSITION : E: 688479.000, N: 607813.000 (55H MGA94) SURFACE ELEVATION : 577.700 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 19/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 6.00 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
z @ o5 P = z > o
o = = g o 2 wZQy o«
£ £|%q| 28 gj; T o gg MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
g oot gZF K= 20 |z £ Soil Type, Plasticity or Particle Characteristic, Colour Hole<2 Zal & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
& 7] g < =4 gl © < S plBx kPa
w %) ] 3 o oo o
S wow T o w 00 o o SR8 8¢%
i N TOPSOIL: Sandy gravelly SILT; grey brown [T T T |ToPsol
) AR e L )
o oo _ : — V11T e
I FILL: Sandy silty CLAY; hard, brown grey, with gravel, LHS discontinues
0 N at 1.3m depth and RHS discontinues at 1.4m depth [l N
] Ll i
Ll
0.5—] _
1 RN |
8 BEN
z 2 s | 111 ]
2 5 ° RN .
2 : RN :
2 10— [l —
2 | REN 1
9 o Ll ]
g 1.30m I E
FILL (CORE MATERIAL) LHS: Silty CLAY: stiff to very stiff, light green T
N yellow, with some sand and fine gravel ] | | | | [BEDROCK
15—] 1.40 - DACITE (RHS); fine grained, brown and white speckled, EW, EL ]
: strength (decomposed dacite) - [l
h S0 1
o
P s | 2|11 .
1eom |€ | T i
B Ll
2.00m 2.00m [
EXCAVATION TP08 TERMINATED AT 2.00 m [T
N Target depth (. N
' RN |
5 A Ll R
] Ll E
. BN |
1 R i
Ll
: BEN I
© Ll )
1 Ll 1
3.0 T —
] Ll ]
Ll
0 1 ]
g RN 1
Ll
] Ll ]
357 Ll i
1 Ll 1
o RN |
5] Ll ]
] Ll ]
ol RN ]
’ Ll
] Ll )
g RN :
5 Ll 1
. Ll .
a5 RN |
] Ll ]
Ll
s ] RN I
° Ll ]
1 Ll 1
50 L1l
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Based on Unified \S/S - \S/efrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E :Fi?m
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry H - Hard
10 Oct.. 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist \L/L '\L/;;Ysé-oose
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering »— | water inflow R-Remouded (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘
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EXCAVATION - GEOLOGICAL LOG PITNO :  TP09

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : U/S OF EMBANKMENT RHS SHEET : 1 OF 1
POSITION : E: 688489.000, N: 6078131.000 (55H MGA94) SURFACE ELEVATION : 577.010 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 19/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 5.50 m LONG 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
=z 4 P |z z > >
o = = g o 2 wZQy o«
£ £|%q| 28 gj; Tol|%3 MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
£ o8| g8 |22 %0 | 2 Soil Type, Plasticity or Particle Characteristic, Colour hole<? Z&l & Other Observations
z 5138 59 |g Ml |25 Secondary and Minor Components 0% |2mly =Ta=
w » |8 <w |J Al o < s 06K kPa
w 4 Bg |L 3 8 gggs
> wue T 00 — o =889
2 Lt TOPSOIL: Sandy GRAVEL and SAND; very dense, brown grey, with tree [T T T |ToPsoIL
5 tan roots [ |
B B 0.20m R
GENERAL FILL: Gravelly sandy CLAY; hard, light brown grey, with FILL
7 cobbles and boulders [ 7
] Ll i
Ll
0.5— _
A RN |
° Ll
] Ll ]
) Ll §
1 Ll 1
o 10 o T —
e | BN |
] Ll ]
1 RN 1
Ll
z Ll
B 2 S| T
2 5 Ll 1
S . Ll E
3]
s [1.80m ] [l ]
g |s NN
z ] BEN |
2 |2.00m
o 5207 RN 7]
z 2 ]
z 5 BN
& : R :
o
i . Ll R
& ] Ll .
s ] - BN |
S R i
° Ll
] Ll ]
] Ll )
2eom I 1
SP |300m FILL (WORKING PLATFORM): Silty gravelly SAND; dense, poorly
2 3.0 7 graded, coarse grained, Pl BEDROCK
5 B X 3.00 - DACITE level D/S Pl 3.00: Seepage T
b o |
N
KX Ll 1
u N Ia) a
B s RN A
o 355 RN
2 ]
5 ~ Ll
RN Ll .
N
13> RER |
3.90m Ll i
zz 4.00m DACITE; purple grey with white specks, medium to high strength, HW 1]
3 4.00 - DACITE level U/S 1T
5 EXCAVATION TP09 TERMINATED AT 4.00 m [ 1
i Target depth RN i
1 Ll 1
] Ll .
s RN |
N Ll ]
&
Ll
] Ll ]
] Ll ]
1 Ll 1
50 L1l
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure _—_— No Resistance U50 - Undisturbed Sample Ba;gd on Unified \S/S :\S/gfrty Soft
E  Existing Excavation : q 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
| B Buldozer Blade E— B - Bulk Disturbed Sample S = - Very Stiff
| R Ripper WATER MC - Moisture Content D - Dry H - Hard
10 Oct., 73 Water HP - Hand Penetrometer (UCS kPa) M - Moist \L/L :\L/;;yséoose
SUPPORT Level on Date shown VS - Vane Shear; P-Peak, W - Wet MD - Medium Dense
T Timbering » water inflow R—Remoudgd (uncorrected kPa) D - Dense
— | water outflow PBT - Plate Bearing Test VD - Very Dense
See Explanatory Notes for p
details of abbreviations [ SMEC
& basis of descriptions. SMEC AUSTRALlA b ‘
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EXCAVATION - GEOLOGICAL LOG PITNO :  TP10

g SMEC EXCAVATION ISABELLA WEIR TEST PITS.GPJ <<DrawingFile>> 10/04/2015 18:31 8.2.900

GINT LIBRARY SMEC AGS 3_1_RTA FORMAT 1_1 REVISED.GLB Lo

PROJECT : ISABELLA WEIR SPILLWAY UPGRADE CLIENT : ACT GOVERNMENT FILE/JOBNO : 3002402
LOCATION : ISABELLA POND, CANBERRA FEATURE : U/S OF RIGHT EMBANKMENT ABUTMENT SHEET : 1 OF 1
POSITION : E: 688477.000, N: 6078140.000 (55H MGA94) SURFACE ELEVATION : 577.700 (AHD)
EQUIPMENT TYPE : 210LC-7 EXCAVATOR METHOD : 1.20m WIDE RIPPER BUCKET
DATE EXCAVATED : 19/3/15 LOGGEDBY : i CHECKED BY :
EXCAVATION DIMENSIONS : 1.40 m WIDE DIRECTION : 090°
DRILLING MATERIAL
=z 4 P |z z > y
o = e = ] o Qe wZ|Qy 4
£ £|%q| 28 gj; Tol|%3 MATERIAL DESCRIPTION 5o @EE Dﬁﬁ STRUCTURE
£ T 2¥| gk | 20 | < Soil Type, Plasticity or Particle Characteristic, Colour Hole<2 Zal & Other Observations
z 5 85 s9 g Ml |25 Secondary and Minor Components 03|2miy I&E
W& (I sw @ g|° g So|gk" 4 B g
S wow T o w 00 o o SR8 8¢%
i N TOPSOIL: hard, light brown grey, with grass and tree roots [T T T |ToPsol
7// N // W N
O P Lo S
R £ e Sandy gravelly SILT; grey brown, residual dacite R RESIDUAL SOIL |
g 0.40m .
% Y DACITE; fine grained, brown and white specks, EW, EL-VL strength with [ BEDROCK
4 05—~ some medium strength pieces -
g | o BEN |
z o RN
u I S RER 1
¥ LI WA NN ]
2 T Lol .
I NN o T oo peFeCTS T
T T e I 111 | (35i085), SM, PL, 1.0m i
NN becoming HW, VL strength, with some high strength zones | | | ] |length
© To oo (36/085), SM, PL, 0.6m T
§ R L length |
NN +.40m | | | | |(85/150), SM, UN, 1.4m
- T length D/S —
EXCAVATION TP10 TERMINATED AT 1.40 m 1.25: DEFECT
15— Target depth [ 1 1 |\(30/088), M, PL, 0.8m
i . length
o RN |
g | RER |
Ll ]
o RN ]
: Ll
] Ll ]
o BEN :
5 A Ll R
] Ll E
. RN |
| RER |
Ll
2 BEN I
© Ll )
1 Ll 1
3.0 T —
] Ll ]
Ll
- i ]
g ] BN |
Ll
] Ll ]
357 Ll i
1 Ll 1
o BN |
5] Ll ]
] Ll ]
Ll
4.0—] —
Ll
] Ll )
0 RN 1
5 Ll 1
] Ll .
s | RN |
] Ll ]
Ll
s BEN I
° Ll ]
1 Ll 1
50 L1l
PHOTOGRAPHS
NOTES B ves [ ] no
CLASSIFICATION SYMBOLS & CONSISTENCY/
METHOD PENETRATION SAMPLES & FIELD TESTS SOIL DESCRIPTION RELATIVE DENSITY
N Natural Exposure g _—_— No Resistance uso - Undisturped Sample Basle.d on Unified \S/S :\S/gfrty Soft
E  Existing Excavation sl 50 mm diameter Classification System E ~ Firm
BH Backhoe Bucket Tl D - Disturbed Sample St - Stiff
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T Timbering »— | water inflow R—Remoudgd (uncorrected kPa) D - Dense
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See Explanatory Notes for p
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“5'“ SMEC

Isabella Weir Test Pit Investigations — February 2015

Test Pit TO1

Test Pit TO1 — Pit side wall and D/S end

]

L4

Test Pit TO1 — Side wall and U/S end
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@& SMEC

Isabella. Weir Test Pit Investigations — February 2015
Test Pit T02

i

Test Pit TO2 — D/S end of Pit Test Pit TO2 —U/S end of pit
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T
Isabella Weir Test Pit Investigations — February 2015
Test Pit TO3

Test Pit TO3 — D/S end of Pit Test Pit TO3 —-U/S end of pit
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Isabella. Weir Test Pit Investigations — February 2015
Test Pit TO4

: J 7 w1
Test Pit TO4 — Right side wall of pit Test Pit TO4 —U/S end of pit
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Isabella. Weir Test Pit Investigations — February 2015
Test Pit TO5

Test Pit TOS — Excavated spoil Test Pit TO5 — Zone 1 Silty CLAY core material spoil
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Isabella Weir Test Pit Investigations — February 2015

Test Pit TO6

E s

Test Pit TO6 — D/S end of pit
1 A — =

b

Test Pit TO6 — U/S end of Pit and crest of Zone 1

Test Pit TO6 — D/S end and right side wall of pit
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Isabella Weir Test Pit Investigations — February 2015

Test Pit TO7

oy P e R

Test Pit TO7 — Base of pit and D/S end of pit

Test Pit TO7 — D/S end of pit and excavated spoil

Test Pit TO7 — D/S end and right side wall of pit

Hyunoa!

/
3‘\\"

Test Pit TO7 — Pit location relative at end of concrete wall
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Isabella. Weir Test Pit Investigations — February 2015
Test Pit TO8

Test Pit TO8 — U/S end and base of pit Test Pit TO8 — Base of pit I'ooking u/s
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P
Isabella Weir Test Pit Investigations — February 2015
Test Pit T09

Test Pit TO9 — U/S end and left side wall of pit

“_’;”';

Test Pit TO9 — D/ en and base of pit
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Isabella Weir Test Pit Investigations — February 2015

Test Pit T10

“tsg T i

Test Pit T10 —R/H end and D/S side wall of pit (1

-0y

Test Pit T10 — U/S Side wall close up of rock depth

Test Pit T10 — U/S Side wall close up of rock depth
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ACT Government — Shared Services Procurement | Isabella Weir Upgrade Design

APPENDIX 4.01:
SMEC LABORATORY TESTING CERTIFICATES, 2015

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report | Appendix
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SMEC T 00 SCrIm P Lid A ATA Accredited Laboratoy Number: 2150
14/1 Cowpasture Place, Wetherill Park NSW 2164 accredaton requirements.
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au NATA Accradited for comeliance
N oo e
Particle Size Distribution
Prii0l 1z ISABELLA WEIR UPGRADE STS /S N[z 5442C/2 Project No.: 16309
CI 1z SMEC AT Sample Location: TP0O3 Report No.: 15/0835
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 1.6 - 1.9 Report Date: 13/04/2015
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer Page: 1 OF 15
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation) Client Project No: 3002402
Material Description: Silty Sandy Clay, yellow brown, trace of gravel Sieve Size (mm) | Percent Passing (1)
Clay Silt Sand Gravel
100 P s *
|
Vod
90
13.2 100
80 9.5 99.6
4 6.7 98.9
4.75 97.9
s Ji5=4 2.36 94.8
< re 1.18 87.0
£ 60 = adl 0.60 80.0
8 - 0.425 77.0
£ g oo | 0.30 74.2
I -
= 0.15 69.2
o 0.075 65.6
40 [Particle Size (mm) | Percent Passing ([1)
0.0657 65.5
30 0.0465 64.9
0.0330 63.9
20 0.0234 62.3
0.0167 59.5
0.0123 57.9
10 0.0087 55.9
0.0062 54.7
0 0.0044 53.7
0.001 0.01 0.1 1 10 100 0.0031 52.2
Material Size (mm) 88352 21 ;
0.0013 48.9
Remarks: cmoCorn [Particle Size obtained by Hydrometer Analysis.
Approved Signatory.... Hydrometer Type: g/L
Technician: [ RIS - L aboratory Manager

Form: RPS15b Date of Issue: 04/04/2012 Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S IN[z5442C/3
CI 1z SMEC AT Sample Location: TP04
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 2.3 -2.6
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Gravelly Sand, grey brown, trace of clay
Clay Silt Sand Gravel
100 *
,‘/
90
80 /
70 /
g s
(=2
£ 60
3
o
£ 50 :
2
40
30 Lo
./,Q-AV
20 /y/
Lo
10 +——
0
0.001 0.01 0.1 1 10 100
Material Size (mm)
Remarks: Sid Fmj
Approved Signatory...."
Technician: [ R - L aboratory Manager

Z\

NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NATA

\V 4

Project No.:
Report No.:
Report Date:
Page:

Client Project No:

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.

16309
15/0835
13/04/2015
20F 15
3002402

Sieve Size (mm)

Percent Passing ([)

13.2 97.4
9.5 95.2
6.7 92.7
4.75 89.5
2.36 81.0
1.18 67.1
0.60 52.1
0.425 46.0
0.30 40.5
0.15 33.0
0.075 28.7
[Particle Size (mm) | Percent Passing ([1)

0.0706 28.5
0.0502 26.8
0.0355 26.6
0.0253 25.3
0.0180 22.8
0.0132 214
0.0094 19.2
0.0067 17.0
0.0048 15.1
0.0034 14.9
0.0028 14.4
0.0024 12.6
0.0014 10.9

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Form: RPS15b Date of Issue: 04/04/2012

Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S INz5442C/4
CI 1z SMEC AT Sample Location: TP05
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 1.5-2.5
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Gravelly Sand, brown, trace of silt/clay
Clay Silt Sand Gravel
100
] /
90 Pat
Wi
80
¥
70
g L
(=2
£ 60
3
o
é 50
a
40
30 /
LT
20 pas e
o
‘/ =d
10
0
0.001 0.01 0.1 1 10 100
Material Size (mm)
Remarks: US GrorFim -
Approved Signatory...."™
Technician: [} BRI | aboratory Manager

Z\

NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NATA

\V 4

Project No.:
Report No.:
Report Date:
Page:

Client Project No:

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.

16309
15/0835
13/04/2015
30F 15
3002402

Sieve Size (mm)

Percent Passing ([)

37.5 100.0
26.5 99.2
19.0 96.7
13.2 95.9
9.5 93.6
6.7 90.8
4.75 86.8
2.36 78.0
1.18 65.5
0.60 50.8
0.425 44.9
0.30 40.0
0.15 33.1
0.075 29.0
[Particle Size (mm) | Percent Passing ([1)

0.0696 27.9
0.0497 25.7
0.0353 24.7
0.0251 23.6
0.0179 21.6
0.0131 20.4
0.0093 19.3
0.0066 18.1
0.0047 17.2
0.0033 16.3
0.0027 15.9
0.0024 14.8
0.0014 13.5

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Form: RPS15b Date of Issue: 04/04/2012

Revision: 8
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A NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NA I A Accredited for compliance

with ISO/IEC 17025.
v This Document may not be
reproduced except in full.

Project No.:
Report No.:
Report Date:
Page:

Client Project No:

16309
15/0835
13/04/2015
4 OF 15
3002402

Sieve Size (mm)

Percent Passing ([)

SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S [1IN[:5442C/5
CI 1z SMEC AT Sample Location: TP05
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 1.5-2.5
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Sandy Clay, brown, yellow brown, trace of gravel
Clay Silt Sand Gravel
100 -U—//v
//
90
80 a
A
/—/‘/
70
g\i
2
5 60 pe
& =
£ 50 1t
2
40
30
20
10
0
0.001 0.01 0.1 1 10
Material Size (mm)
Remarks: DS CmClird -
Approved Signatory...."
Technician: [}

Form: RPS15b

Date of Issue: 04/04/2012

37.5 100
26.5 100
19.0 98.5
13.2 96.7
9.5 96.1
6.7 95.7
4.75 94.9
2.36 92.5
1.18 86.7
0.60 81.3
0.425 79.0
0.30 76.7
0.15 73.0
0.075 70.5
[Particle Size (mm) | Percent Passing ([1)

0.0637 66.0
0.0459 60.5
0.0325 59.6
0.0231 58.2
0.0164 57.4
0.0120 55.8
0.0085 54.5
0.0061 53.3
0.0043 52.2
0.0031 51.5
0.0025 51.5
0.0022 49.8
0.0013 49.0

R - L aboratory Manager

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /SN[ 5442C/5
CI 1z SMEC AT Sample Location: TP06
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 0.5-1.0
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Gravelly Sand, brown, trace of clay
Clay Silt Sand Gravel
100 —
’0‘/. "
//.—-0’
90 &
80 /
70
S
(=2
£ 60
3
o
é 50
a
40 /
30 1
¥ 3
&
20 e
10
0
0.001 0.01 0.1 1 10 100
Material Size (mm)
Remarks: GUrFm -
Approved Signatory...."
Technician: [ R - L aboratory Manager

Form: RPS15b

Z\

NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NATA oo o
V' e
Project No.: 16309
Report No.:  15/0835
Report Date: 13/04/2015
Page: 5OF 15
Client Project No: 3002402
Sieve Size (mm) | Percent Passing (1)
75.0 100.0
53.0 98.7
375 98.2
26.5 96.2
19.0 954
13.2 94.0
9.5 934
6.7 91.6
4.75 89.6
2.36 82.9
1.18 72.5
0.60 60.6
0.425 54.9
0.30 49.5
0.15 40.8
0.075 344
[Particle Size (mm) | Percent Passing ([1)
0.0694 32.5
0.0496 30.1
0.0352 28.8
0.0252 26.4
0.0180 241
0.0132 22.9
0.0094 21.0
0.0067 19.8
0.0047 18.0
0.0034 16.8
0.0028 16.5
0.0024 15.5
0.0014 14.0

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Date of Issue: 04/04/2012

Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /SN 5442C/7
CI 1z SMEC AT Sample Location: TP06
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 1.0-1.6
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Sandy Clay, light brown, trace of gravel
Clay Silt Sand Gravel
100 =
B
[
90
,
80
¥
'
70
S =
= B
£ 60
3 o
o ]
§ k"/
g —
40
30
20
10
0
0.001 0.01 0.1 1 10 100
Material Size (mm)
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Sieve Size (mm)

Percent Passing ([)

9.5 100
6.7 99.8
4.75 98.6
2.36 93.8
1.18 84.6
0.60 76.1
0.425 72.9
0.30 70.0
0.15 65.4
0.075 62.3
[Particle Size (mm) | Percent Passing ([1)

0.0653 61.4
0.0465 58.9
0.0330 58.0
0.0235 55.7
0.0167 53.3
0.0123 52.4
0.0087 50.7
0.0062 49.2
0.0044 47.6
0.0031 46.8
0.0025 46.8
0.0022 45.2
0.0013 43.1

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Date of Issue: 04/04/2012
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S N[z 5442C/9
CI 1z SMEC AT Sample Location: TP06
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 2.0-2.5
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Gravelly Sand, brown, trace of clay/silt
Clay Silt Sand Gravel
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Project No.: 16309
Report No.:  15/0835
Report Date: 13/04/2015
Page: 7 OF 15
Client Project No: 3002402
Sieve Size (mm) | Percent Passing (1)
75.0 100
53.0 96.8
37.5 89.4
26.5 85.0
19.0 81.6
13.2 80.0
9.5 77.7
6.7 75.3
4.75 72.8
2.36 64.5
1.18 53.0
0.60 40.5
0.425 354
0.30 31.2
0.15 25.0
0.075 20.8
[Particle Size (mm) | Percent Passing ([1)
0.0701 20.5
0.0501 18.3
0.0356 17.7
0.0254 16.2
0.0180 15.4
0.0132 14.5
0.0094 13.3
0.0067 12.3
0.0048 11.0
0.0034 10.2
0.0028 10.2
0.0024 9.3
0.0014 8.2

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Date of Issue: 04/04/2012

Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S NI5442C/10
Cmz SMEC Al Ir( I Sample Location: TP07
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 3.0 - 3.4
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Gravelly Sand, grey, trace of clay/silt
Clay Silt Sand Gravel
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Report Date: 13/04/2015
Page: 8 OF 15
Client Project No: 3002402
Sieve Size (mm) | Percent Passing (1)
75.0 100
53.0 98.6
375 95
26.5 90.4
19.0 86.1
13.2 83.1
9.5 80.6
6.7 77.9
4.75 75.2
2.36 67.8
1.18 57.4
0.60 45.0
0.425 40.0
0.30 35.5
0.15 28.9
0.075 24.6
[Particle Size (mm) | Percent Passing ([1)
0.0682 23.7
0.0489 21.7
0.0347 20.9
0.0248 19.4
0.0177 17.8
0.0130 16.7
0.0093 15.3
0.0066 14.6
0.0047 13.1
0.0033 13.0
0.0027 12.3
0.0024 11.0
0.0014 10.5

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Form: RPS15b Date of Issue: 04/04/2012

Revision: 8
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SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S N[z 5442C/11
Cmz SMEC Al Ir( I Sample Location: TP07
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 4.0 - 4.8
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Sandy Clay, yellow brown, trace of gravel
Clay Silt Sand Gravel
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Sieve Size (mm)

Percent Passing ([)

13.2 100
9.5 99.5
6.7 99.1
4.75 98.4
2.36 95.1
1.18 87.2
0.60 79.1
0.425 76.0
0.30 73.2
0.15 68.8
0.075 65.8
[Particle Size (mm) | Percent Passing ([1)
0.0662 65.6
0.0470 64.2
0.0333 63.4
0.0238 60.8
0.0169 58.5
0.0124 56.9
0.0088 54.9
0.0063 53.5
0.0045 51.7
0.0032 50.0
0.0026 50.0
0.0023 48.3
0.0013 46.9

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Form: RPS15b Date of Issue: 04/04/2012

Revision: 8
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Form: RPS15b

Date of Issue: 04/04/2012

100

SMEC T Strm I PmLid
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Particle Size Distribution
PriI1 2 ISABELLA WEIR UPGRADE STS /S MNI5442C/12
CI 1z SMEC AT Sample Location: TP08
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (m): 1.6 - 2.0
Test Method: AS1289.3.6.3 Method of Despersion: Mechanical Stirrer
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
Material Description: Silty Sandy Clay, brown, trace of gravel
Clay Silt Sand Gravel
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Sieve Size (mm)

Percent Passing ([)

26.5 100
19.0 99.5
13.2 99.5
9.5 98.7
6.7 98.1
4.75 97.7
2.36 95.2
1.18 87.3
0.60 80.4
0.425 77.8
0.30 75.4
0.15 71.0
0.075 67.5
[Particle Size (mm) | Percent Passing ([1)
0.0663 67.3
0.0470 66.4
0.0334 64.6
0.0238 61.5
0.0170 59.6
0.0124 58.5
0.0088 56.4
0.0063 54.5
0.0045 53.2
0.0032 52.0
0.0026 52.0
0.0022 50.3
0.0013 48.4

[Particle Size obtained by Hydrometer Analysis.
Hydrometer Type: g/L

Revision: 8
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SMEC T ImO SCrm 0 P Le A NATA Acoredited Laortory Number: 2750
. accordance with NATA's

14/1 Cowpasture Place, Wetherill Park NSW 2164 NATA accreditation requirements.

Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au A T o mpReros

v This Document may not be
reproduced except in full.

Emerson Class No.

Priim 1z ISABELLA WEIR UPGRADE Project No.: 16309
Cmi SMEC ADCTFIT Report No.:  15/0835
Address: Level 5, 20 Berry Street, North Sydney 2060 Report Date: 13/04/2015
Test Method: AS1289.3.8.1 Page: 110f 15

Client Request No.: 3002402

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

STS /,\lf)amp'e 5442C/2 5442C/4 5442C/5 5442C/6 5442C/7 5442C/9
Sample TPO3 TPO5 US TPO5 DS TPO6 TPO6 TPO6
Location

. Silty Sandy Gravelly Sand, Silty Sandy Silty Gravelly Silty Sa.\ndy Gravelly Sand,
Material Clay, brown, Clay, light
. Clay, brown, | brown, trace of Sand, brown, brown, trace of
Description . yellow brown, brown, trace of .
trace of gravel silt/clay trace of clay clay/silt
trace of gravel gravel
Depth (mm) 1.5-1.9 15-25 15-25 05-1.0 1.0-1.6 20-25

Sample Date 18/03/2015 18/03/2015 18/03/2015 18/03/2015 18/03/2015 18/03/2015

Date Tested 2/04/2015 2/04/2015 2-Apr-15 2-Apr-15 2-Apr-15 2-Apr-15
Source: of Disturbed Disturbed Disturbed Disturbed Disturbed Disturbed
Material
Water
Temperature 22 22 22 22 22 22

()

E0 Cri00 CI
NI

Emerson Classification

Class 1: Slaking and complete dispersion before remoulding

Class 2: Slaking and some dispersion before remoulding

Class 3: Slaking and no dispersion before remoulding, dispersion after remoulding

Class 4: Slaking and no despersion before remoulding, no dispersion after remoulding, calcite or gypsum present

Class 5: Slaking and no dispersion before remoulding, no dispersion after remoulding, no calcite or gypsum present,
dispersion after slaking in a 1:5 soil / water suspension

Class 6: Slaking and no dispersion before remoulding, no dispersion after remoulding, no calcite or gypsum present,
flocculation after shaking in a 1:5 soil / water suspension

Class 7: No slaking, swelling occurs
Class 8: No slaking, swelling does not occur

Remarks:

Technician: [ Rl - | aboratory Manager

Form: RPS17 Date of Issue: 07/07/11 Revision: 6



1195

SMEC Tl StriniIPI/Lid

14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au

A NATA Accredited Laboratory Number. 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NA I A Accredited for compliance

with ISO/IEC 17025.
v This Document may not be
reproduced except in full.

Emerson Class No.

Priim 1z ISABELLA WEIR UPGRADE
Cliz SMEC AL
Address: Level 5, 20 Berry Street, North Sydney 2060
Test Method: AS1289.3.8.1

Client Request No.: 3002402

Project No.: 16309
Report No.: 15/0835
Report Date: 13/04/2015
Page: 12 of 15

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

STS /,\liamp'e 5442C/11 5442C/12
Sample TPO7 TPO8
Location

. Silty Sandy i sandy
Material Clay, yellow
- Clay, brown,
Description brown, trace of
trace of gravel
gravel
Depth (mm) 40-4.8 1.6-2.0
Sample Date 19/03/2015 19/03/2015
Date Tested 2/04/2015 2/04/2015
Source: of Disturbed Disturbed
Material
Water
Temperature 22 22
()
EC Cri0Cld 1 1
N0

Emerson Classification

Class 1: Slaking and complete dispersion before remoulding

Class 2: Slaking and some dispersion before remoulding

Class 3: Slaking and no dispersion before remoulding, dispersion after remoulding

Class 4: Slaking and no despersion before remoulding, no dispersion after remoulding, calcite or gypsum present

Class 5: Slaking and no dispersion before remoulding, no dispersion after remoulding, no calcite or gypsum present,
dispersion after slaking in a 1:5 soil / water suspension

Class 6: Slaking and no dispersion before remoulding, no dispersion after remoulding, no calcite or gypsum present,
flocculation after shaking in a 1:5 soil / water suspension

Class 7: No slaking, swelling occurs
Class 8: No slaking, swelling does not occur

Remarks:

Technician: .

Rl - | aboratory Manager

Revision: 6

Form: RPS17 Date of Issue: 07/07/11
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SMEC T StrimPILid

14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

NATA

N

Atterberg Limits and Linear Shrinkage Report
Project: ISABELLA WEIR UPGRADE
Cims SMEC ALy
Address: Level 5, 20 Berry Street, North Sydney 2060
Test Method: AS1289.3.1.1, 3.2.1, 3.3.1,3.4.1,2.11

Client Request No.: 3002402

Project No.:
Report No.:
Report Date:
Page:

NATA Accredited Laboratory Number: 2750
his document is issued in
accordance with NATA's

accreditation requirements.

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.

16309
15/0835
13/04/2015
13 of 15

STS /,\lsoamp'e 5442C/2 5442C/4 5442C/5 5442C/6 5442C/7 5442C/9
Sample TPO3 TPO5 US = TP05 DS TPO6 TPO6 TPO6
Location

. Silty Sandy | Gravelly Sand, Silty Sandy Silty Gravelly Silty Sa_ndy Gravelly Sand,
Material Clay, brown, Clay, light
L Clay, brown, 'brown, trace of Sand, brown, brown, trace of
Description . yellow brown, brown, trace of .
trace of gravel silt/clay trace of clay clay/silt
trace of gravel gravel
Depth (m) 1.5-19 15-25 15-25 05-1.0 1.0-1.6 20-25

Sample Date  18/03/2015 18/03/2015 18/03/2015 18/03/2015 18/03/2015 18/03/2015
Sample Air Dried Air Dried Air Dried Air Dried Air Dried Air Dried
History

Method of 1 cieved  DrySieved = DrySieved  DrySieved = DrySieved = Dry Sieved
Preparation ry Y Y Y Yy Yy
Lo L 1

T 72 40 75 29 71 27
P O L
T 19 13 21 12 19 13
P (DO
1d 53 27 54 17 52 14
LT
SOrmoo00o 15 10 16 6 155 7
o
Mould Size 250 250 250 250 250 250
(mm)
Crumbing Y Y Y N Y N
Curling N Y N Y N N
Remarks:

Technician: M'.‘

Rl - Laboratory Managef|

Form RPS13

Date of Issue: 07/07/11

Revision: 9
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SMEC T StrimPILid

14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au

Atterberg Limits and Linear Shrinkage Report

Project: ISABELLA WEIR UPGRADE
Cmrs SMEC ACTr(ITT

Address: Level 5, 20 Berry Street, North Sydney 2060
Test Method: AS1289.3.1.1, 3.2.1,3.3.1,3.4.1,2.11

Client Request

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

No.: 3002402

A NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

NA I A Accredited for compliance

with ISO/IEC 17025.

v This Document may not be
reproduced except in full.

Project No.: 16309
Report No.: 15/0835
Report Date: 13/04/2015
Page: 14 of 15

STS /,\lsoamp'e 5442C/11 5442C/12
Sample TPO7 TPO8
Location

. Silty Sandy Silty Sandy
Material Clay, yellow
L Clay, brown,
Description brown, trace of
trace of gravel
gravel
Depth (m) 40-4.8 16-2.0
Sample Date 19/03/2015 19/03/2015
Sample o o
i Air Dried Air Dried
History
Method of . .
Preparation Dry Sieved Dry Sieved
Lmod LI m
T 68 69
PO L (T
T 20 20
P O
10d0D 48 43
LIOCr
SOrmo0 16 16
O
Mould Size 250 250
(mm)
Crumbing Y Y
Curling N N
Remarks:

Technician: .

Rl - L aboratory Managef|

Form RPS13

Date of Issue: 07/07/11

Revision: 9
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accordance with NATA's
accreditation requirements.

SMEC T o StrmJPmLd A NATA Accreited Laboratory Number: 2150

This document is issued in
14/1 Cowpasture Place, Wetherill Park NSW 2164
. . HB S : NATA Accredited for compliance
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au with ISO/IEC 17025.

v This Document may not be
reproduced except in full.

Moisture Content of Soil and Aggregate Samples

PriI11: ISABELLA WEIR UPGRADE Project No.: 16309
CI SMEC ACITr[ITT] Report No.:  15/0835
Address: Level 5, 20 Berry Street, North Sydney 2060 Report Date: 13/04/2015
Test Method: AS1289.2.1.1 Page: 150f 15

Client Request No.: 3002402

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

STS /NSOampIe 5442C/3 5442C/10
Sample TPO4 TPO7
Location

. Silty Gravelly Gravelly Sand,
Material Sand, grey
- grey, trace of
Description |brown, trace of .
clay/silt
clay
Depth (mm) 23-26 3.0-34
Sample Date = 18/03/2015 19/03/2015
M O Tr
ChOmoom O 1817 1219
Remarks:

Technician:" i EEEEEEERIE - | aboratory Manager

Form RPS12 Date Of Issue: 07/07/11 Revision: 8
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SMEC THOImO SCrom I P Ld A NATA At Laborton Mo 2750
14/1 Cowpasture Place, Wetherill Park NSW 2164 NATA accreaiation requirements.
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au Accredited for compliance

Dry Density / Moisture Content Relationship V This Document may not be
With Zero Air Voids Line

Prm3 ISABELLA WEIR UPGRADE Project No.: 16309

CI s SMEC ACIr(I1T STS /S [ITIN[II5442C/2 Report No.:  15/0836

Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 1.6 - 1.9 Report Date: April 14, 2015

Test Method: AS1289.5.1.1, 2.1.1 Date Sampled : 18/3/2015 Page: 10f8

Compactive Effort: Standard Sample Location: TP03

Date Tested: 01/04/15 Material Description: Silty Sandy Clay, yellow brown, trace of gravel

19mm Oversize ([1): Nil Tested By: . Sidird MO 00 DrOD OO i 312 11630
[37.5mm Oversize ([J Nil Sidird O 0 MOMIMmr) COOMIOO) 3218

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

1.640

1.600 / N\
/ N

1.580

1.560 /

1.540 //
1.520

1.500

1.480
7

1.460

Dr DO (0 30

18.0 19.0 20.0 21.0 22.0 23.0 24.0 250 26.0
MO C OO0

Approved Signatory.......... ‘ 1 000C00000000000]!

|
R - Laboratory Manager

Form: RPS18 Date of Issue: 07/07/11 Revision: 7
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SMEC Trmo ScrilmPILd
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au

With Zero Air Voids Line
Prm3 ISABELLA WEIR UPGRADE
C Iz SMEC AT
Address: Level 5, 20 Berry Street, North Sydney 2060
Test Method: AS1289.5.1.1, 2.1.1
Compactive Effort: Standard
Date Tested: 01/04/15
19mm Oversize ([1): Nil
[37.5mm Oversize ([J Nil

STS /S 11[1IN(I:5442C/4
Depth (mm): 1.5-2.5

Date Sampled : 18/3/2015
Sample Location: TP05 US

Tested By: i

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

Dry Density / Moisture Content Relationship

Material Description: Silty Gravelly Sand, grey brown, trace of clay

NATA Accredited Laboratory Number: 2750

A This document is ‘issued in

accordance with NATA's

accreditation requirements.

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.

16309
15/0836

April 14, 2015
20f8

Project No.:
Report No.:
Report Date:
Page:

Sdird MO O DrOD OO i 312 11982
Sidird O 0 MOMMmr COOMOOm 1104

1.980 . Y
/ N
. / \
O / \ \
(yr]
= yd
1.
= 880
O
0
O
9 1.830
O .
& /
1.780 /
1.730
7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
us MO C OO [
Remarks:

Approved Signatory - 100000000

16.0

|
R - Laboratory Manager

Form: RPS18 Date of Issue: 07/07/11

Revision: 7
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Dr DO (0 30

Remarks:

SMEC TOImO SCr11l

IPILId

14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au NATA ccrosiea o compiance

Prm3 ISABELLA WEIR UPGRADE
C Iz SMEC AT
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 1.5-2.5 Report Date: April 14, 2015
Test Method: AS1289.5.1.1, 2.1.1
Compactive Effort: Standard
Date Tested: 01/04/15
19mm Oversize ([1): Nil
[37.5mm Oversize ([J Nil

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

A NATA Accredited Laboratory Number: 2750
This document is issued in
accordance with NATA's

accreditation requirements.

Drv Density / Moisture Content Relationship V Thlo Docuront iy et b
With Zero Air Voids Line
Project No.: 16309
STS /S LIINCI5442C/5 Report No.: 15/0836

Date Sampled : 18/3/2015 Page: 30f8

Sample Location: TP05 DS

Material Description: Gravelly Sand, brown, trace of silt/clay

Tested By- Sodrd MO0 00 DroD OO0 0 302 11576
Sodrd O 0 MOMMr) C OO0 [ 2312
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// \ i X

1.530
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1.470

1.450

19.0

20.0

21.0 220 23.0 24.0 250 26.0 27.0 28.0 29.0

M e C OO0
Approved Signatory.......... - 100000000

|
R - Laboratory Manager

Form: RPS18

Date of Issue: 07/07/11 Revision: 7
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Form: RPS18 Date of Issue: 07/07/11

SMEC T 1o SCrImr I PmLid A N@Tgﬁcﬂcgg:;wd"ibiaiwzﬂfgém
14/1 Cowpasture Place, Wetherill Park NSW 2164 accreditation requirements.
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au NATA Accradited for compliance
Drv Density / Moisture Content Relationship W ik
With Zero Air Voids Line
Prii 1z ISABELLA WEIR UPGRADE Project No.: 16309
ClI 2 SMEC AL e[ STS /S 11[I1IN[1:5442C/6 Report No.:  15/0836
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 0.5-1.0 Report Date: April 14, 2015
Test Method: AS1289.5.1.1, 2.1.1 Date Sampled : 18/3/2015 Page: 4 0of8
Compactive Effort: Standard Sample Location: TP06
Date Tested: 01/04/15 Material Description: Silty Gravelly Sand, brown, trace of clay
19mm Oversize ([1): Nil Tested By: . Sidird MO 00 DrOD OO o 312 11979
[37.5mm Oversize ([J Nil Sidird O 0 MOMIMmr) COOMIOOM 31019
Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
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SMEC THOImO SCrom I P Ld A NATA At Laborton Mo 2750
14/1 Cowpasture Place, Wetherill Park NSW 2164 NATA accreaiation requirements.
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au Accredited for compliance

Dry Density / Moisture Content Relationship V This Document may not be
With Zero Air Voids Line

Prm3 ISABELLA WEIR UPGRADE Project No.: 16309

CI s SMEC ACIr(I1T STS /S [ITIN[II5442C/7 Report No.:  15/0836

Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 1.0- 1.6 Report Date: April 14, 2015

Test Method: AS1289.5.1.1, 2.1.1 Date Sampled : 18/3/2015 Page: 50f8

Compactive Effort: Standard Sample Location: TP06

Date Tested: 01/04/15 Material Description: Silty Sandy Clay, light brown, trace of gravel

19mm Oversize ([1): Nil Tested By: . Sidird MO O DrOD OO i) 312 11688
[37.5mm Oversize ([J Nil Sidird O 0 MOMIMmr) COOMIOO 3 1918

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
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SMEC TLImO SCrOmJPIL
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au
Drv Density / Moisture Content Relationship
With Zero Air Voids Line

NATA Accredited Laboratory Number: 2750

A This document is ‘issued in

accordance with NATA's

accreditation requirements.

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.

Prm3 ISABELLA WEIR UPGRADE Project No.: 16309
CI s SMEC ACIr(I1T STS /S [ITIN[II5442C/9 Report No.:  15/0836
Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 2.0 - 2.5 Report Date: April 14, 2015
Test Method: AS1289.5.1.1, 2.1.1 Date Sampled : 18/3/2015 Page: 60of8

Compactive Effort: Standard
Date Tested: 01/04/15
19mm Oversize ([1): Nil
[37.5mm Oversize ([J Nil

Sample Location: TP06

Material Description: Gravelly Sand, brown, trace of clay/silt

Tested By: . Sidird MO 00 DrOD OO i 317 21050
Sodrd O 0 MOMMr C DM [2 919

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)
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SMEC THOImO SCrom I P Ld A NATA At Laborton Mo 2750
14/1 Cowpasture Place, Wetherill Park NSW 2164 NATA accreaiation requirements.
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au Accredited for compliance

Dry Density / Moisture Content Relationship V This Document may not be
With Zero Air Voids Line

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

1.700

Prm3 ISABELLA WEIR UPGRADE Project No.: 16309

CI s SMEC ACIr(I1T STS /ST Nz 5442C/11 Report No.:  15/0836

Address: Level 5, 20 Berry Street, North Sydney 2060 Depth (mm): 4.0 - 4.8 Report Date: April 14, 2015

Test Method: AS1289.5.1.1, 2.1.1 Date Sampled : 19/3/2015 Page: 70of8

Compactive Effort: Standard Sample Location: TP07

Date Tested: 01/04/15 Material Description: Silty Sandy Clay, yellow brown, trace of gravel

19mm Oversize ([1): Nil Tested By: . Sidird MO O DrOD OO i 312 11668
[37.5mm Oversize ([J Nil Sidird O 0 MOMIMmr) COOMIOO (3197
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SMEC Trmo ScrilmPILd
14/1 Cowpasture Place, Wetherill Park NSW 2164
Phone: (02)9756 2166 Fax: (02)9756 1137 Email: enquiries@smectesting.com.au

With Zero Air Voids Line
Prm3 ISABELLA WEIR UPGRADE
C Iz SMEC AT
Address: Level 5, 20 Berry Street, North Sydney 2060
Test Method: AS1289.5.1.1, 2.1.1
Compactive Effort: Standard
Date Tested: 01/04/15
19mm Oversize ([1): Nil
[37.5mm Oversize ([J Nil

STS /S 11[I1INI1z15442C/12
Depth (mm): 1.6 - 2.0

Date Sampled : 19/3/2015
Sample Location: TP08

Tested By: i

Sampling Procedure: Samples Supplied By Client (Not covered under NATA Scope of Accreditation)

1.670

Dry Density / Moisture Content Relationship

Material Description: Silty Sandy Clay, brown, trace of gravel

NATA Accredited Laboratory Number: 2750

A This document is ‘issued in

accordance with NATA's

accreditation requirements.

Accredited for compliance
with ISO/IEC 17025.

This Document may not be
reproduced except in full.
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47-49 Carlotta Street Artarmon NSW 2064
T:(612)9437 0137 Fax: (61 2) 9437 0191
ABN 92 114 364 046

coffey 7

triaxial shear test: shear path & Mohr circle plot
client: SMEC TESTING SERVICES P/L
principal :
project : STS NO.16309/5442C
location : Site N0.3002402, Isabella Weir
Sample number: Sample #1, Test Pit No0.3 (1.50 to 1.80 m)
failure criteria: Maximum principal effective stress ratio
material classification: (CI/CH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some fine to coarse sand, trace of fine gravel.
note 1 : Single Individual Undisturbed Specimen - (Multistage)
note 2 : Initial Specimen Dimensions (mm):- 95.1 x 49.5 (Dia) ; Initial Bar B response = 0.95
note 3 : Sample submitted by Client, sampled on the 18/03/15

Page 1 of 2

jobno: INFOARTAOL336AA
date : 11 April 2015
report number: |OLT 8470
laboratory number: ARTA145-00160
Test Method : AS1289.6.4.2 (Note 4)

%
Due to inadequacies of the
printing process, the friction
angle may not scale correctly.
Please use the calculated value.
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Shear Stress kPa

kPa

Effective Normal Stress

s =(o; t03)/2

Type of Test:  Saturated, consolidated, undrained, with pore water measurements.

Shear Stage Data

Stage Strain Rate & o' Gy (o1 +03)2 (o1 -03)2]| ol1'/o3 Ug Us (o4 - G3)0
%/min % kPa kPa kPa kPa kPa kPa kPa
1 0.0050 0.458 25.000 71.636 48.318 23.318 2.865 601.000 605.000 46.636
2 0.0050 0.873 41.000 117.193 79.097 38.097 2.858 601.000 619.000 76.193
3 0.0050 1.789 71.000 199.851 135.425 64.425 2.815 600.000 649.000 | 128.851
Consolidation Stage Data Moisture Contents:
Stage Aoca; Drainage Condition [lInitial: Stage 1: 19.5%
kPa Final: Top:
1 29.00 one end and radial boundary Middle: | Stage 3: 24.2 %
2 59.00 one end and radial boundary Bottom:
3 120.00 one end and radial boundary Initial Dry Density: 1.63t/m3
Angle of Friction: degrees Initial Wet Density: 1.95t/m3
Cohesion: kPa
GLEN TRIAX 1 004 2010

This document is issued in accordance with NATA's accreditation
NATA requirements.

v Accredited for compliance with ISO/IEC 17025

O The results of the tests, calibrations, and/or measurements included in this
COMPETERCE document are traceable to Australian/national standards.

COMPETENCE

Z\

Authorised Signature: 11/04/2015




1208
cof'fey'>

triaxial shear test: stress - strain plots

47-49 Carlotta Street Artarmon NSW 2064
T :(612)9437 0137 Fax: (61 2) 9437 0191
ABN 92 114 364 046

Page 2 of 2
client: SMEC TESTING SERVICES P/L jobno: INFOARTAO1336AA
principal : date: 11 April 2015
project : STS NO.16309/5442C report number: |OLT 8470
location : Site N0.3002402, Isabella Weir laboratory number: ARTA145-00160
Sample number: Sample #1, Test Pit No.3 (1.50 to 1.80 m) Test Method : AS1289.6.4.2 (Note 4)
Failure Criteria: Maximum principal effective stress ratio
Material Classification: (CI/CH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some fine to coarse sand, trace of fine gravel.
note 1 : Single Individual Undisturbed Specimen - (Multistage)
note 2 : Initial Specimen Dimensions (mm):- 95.1 x 49.5 (Dia) ; Initial Bar B response = 0.95
note 3 : Sample submitted by Client, sampled on the 18/03/15
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Axial Strain
Type of Test: Saturated, consolidated, undrained, with pore water measurements.
Shear Stage Data Back Pressure:
Stage StrainRate & o5 Up U (o1-03)b | 6000 kPa
%/min % kPa kPa kPa kPa  |Cell Pressure(s):
1 0.0050 0.458 25.000 601.000 605.000 46.636 Stage 1: | 630.0 kPa
2 0.0050 0.873 41.000 601.000 619.000 76.193 Stage 2: | 660.0 kPa
3 0.0050 1.789 71.000 600.000 649.000 128.851 Stage 3:| 720.0 kPa
Consolidation Stage Data Moisture Contents:
Stage Ac33 Drainage Condition [Initial: Stage 1: 19.5%
kPa Final: Top:
1 29.00 one end and radial boundary Middle: Stage 3: 242 %
2 59.00 one end and radial boundary Bottom:
3 120.00 one end and radial boundary Initial Dry Density: 1.63 t/m3
Angle of Friction: degrees Initial Wet Density: 1.95m3
Cohesion: kPa
GLEN TRIAX 2 004 2010
A This document is issued in accordance with NATA's accreditation requirements.
NATA Accredited for compliance with ISO/IEC 17025
v The results of the tests, calibrations, and/or measurements included in this

TECHNICAL
GOMPETENGE

document are traceable to Australian/national standards

Authorised Signature: 11/04/2015
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Coffey Testing Pty Ltd
47-49 Carlotta Street, Artarmon, NSW 2064

Co l l ey ph: (61 2) 9437 0137 Fax: (61 2) 9437 0191

ABN: 92 114 364 046

test results - pinhole dispersion

client: SMEC TESTING SERVICES P/L job number: INFOARTAO01236AA
principal:
project: STS No. 16309/5442C laboratory: ~ Artarmon
reportdate: 11 April 2015

location: Site N0.3002402 - Isabella Weir ReportNo. |OLT 8472
test procedure: AS1289.3.8.3 test date: 11 April 2015

Sample Sample #1, Test Pit No.3 (1.50 to 1.80 m)

Identification ARTA15S-00160

CLASSIFICATION

Designation D1

Description Highly Dispersive

BEFORE TEST

Moisture Content % 19.5
(as received)

Dry Density t/m3 1.63
(as received)

Time of Curing 2 days

Source of Water Distilled

(CI/ICH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some

Material Description X .
fine to coarse sand, trace of fine gravel.

remarks: 1. Specimen tested ‘as received' Wet Density and ‘as received' Moisture Content 2.
Sample received from Client, sampled on the 18/03/15

GLEN-PINHOLE-RPT-002-2013

F:AINFO\01. Laboratory\01 - INFOLCOV Jobs\INFOARTA 01336AA - ISABELLA WEIR\[TP3_1.5-1.80_Pinhole.xIs]report 1

NATA Accredited Laboratory

This document is issued in accordance with NATA's No 431
accreditation requirements. Approved Signatory:
Accredited for compliance with ISO/IEC 17025
The results of the tests, calibrations, and/or measurements L
included in this document are traceable to Australian/national Associate/Laboratory Manager

TECHNICAL



47-49 Carlotta Street Artarmon NSW 2064
T:(612)9437 0137 Fax: (61 2) 9437 0191
ABN 92 114 364 046

coffey ¥

triaxial shear test: shear path & Mohr circle plot

Page 1 of 2

client: SMEC TESTING SERVICES P/L
principal :
project : STS NO.16309/5442C
location : Site N0.3002402, Isabella Weir
Sample number: Sample #8, Test Pit N0.6 (1.60 to 1.95 m)
failure criteria: Maximum principal effective stress ratio

jobno: INFOARTAOL336AA
date : 11 April 2015
report number: |OLT 8471
laboratory number: ARTA145-00161
Test Method : AS1289.6.4.2 (Note 4)

material classification: (CI/CH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some fine to coarse sand, trace of fine gravel.
note 1 : Single Individual Undisturbed Specimen - (Multistage)
note 2 : Initial Specimen Dimensions (mm):- 95.2 x 49.2 (Dia) ; Initial Bar B response = 0.95
note 3 : Sample submitted by Client, sampled on the 18/03/15
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Due to inadequacies of the
printing process, the friction
angle may not scale correctly.
Please use the calculated value.
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Effective Normal Stress s=(o; to3)2 kPa

Type of Test:  Saturated, consolidated, undrained, with pore water measurements.

Shear Stage Data

Stage Strain Rate & o' Gy (o1 +03)2 (o1 -03)2]| ol1'/o3 Ug Us (o4 - G3)0
%/min % kPa kPa kPa kPa kPa kPa kPa
1 0.0050 0.591 19.000 69.953 44.476 25.476 3.682 602.000 611.000 50.953
2 0.0050 1.388 35.000 113.799 74.400 39.400 3.251 600.000 625.000 78.799
3 0.0050 2.416 74.000 204.473 139.237 65.237 2.763 601.000 646.000 | 130.473
Consolidation Stage Data Moisture Contents:
Stage Aoca; Drainage Condition [lInitial: Stage 1: 21.6 %
kPa Final: Top:
1 28.00 one end and radial boundary Middle: | Stage 3: 23.9 %
2 60.00 one end and radial boundary Bottom:
3 119.00 one end and radial boundary  [Initial Dry Density: 1.57 t/m3
Angle of Friction: degrees Initial Wet Density: 1.91tm3
Cohesion: kPa
GLEN TRIAX 1 004 2010

This document is issued in accordance with NATA's accreditation
NATA requirements.

v Accredited for compliance with ISO/IEC 17025

oo s The results of the tests, calibrations, and/or measurements included in this
COMPETERCE document are traceable to Australian/national standards.

COMPETENCE

Z\

Authorised Signature: 11/04/2015
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47-49 Carlotta Street Artarmon NSW 2064
T :(612)9437 0137 Fax: (61 2) 9437 0191

ABN 92 114 364 046

triaxial shear test: stress - strain plots

Page 2 of 2
client: SMEC TESTING SERVICES P/L jobno: INFOARTAO1336AA
principal : date: 11 April 2015
project : STS NO.16309/5442C report number: |OLT 8471
location : Site N0.3002402, Isabella Weir laboratory number: ARTA145-00161
Sample number: Sample #8, Test Pit N0.6 (1.60 to 1.95 m) Test Method : AS1289.6.4.2 (Note 4)
Failure Criteria: Maximum principal effective stress ratio
Material Classification: (CI/CH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some fine to coarse sand, trace of fine gravel.
note 1 : Single Individual Undisturbed Specimen - (Multistage)
note 2 : Initial Specimen Dimensions (mm):- 95.2 x 49.2 (Dia) ; Initial Bar B response = 0.95
note 3 : Sample submitted by Client, sampled on the 18/03/15
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Axial Strain
Type of Test: Saturated, consolidated, undrained, with pore water measurements.
Shear Stage Data Back Pressure:
Stage StrainRate & o5 Up U (o1-03)b | 6000 kPa
%/min % kPa kPa kPa kPa  |Cell Pressure(s):
1 0.0050 0.591 19.000 602.000 611.000 50.953 Stage 1: | 630.0 kPa
2 0.0050 1.388 35.000 600.000 625.000 78.799 Stage 2: | 660.0 kPa
3 0.0050 2.416 74.000 601.000 646.000 130.473 Stage 3:| 720.0 kPa
Consolidation Stage Data Moisture Contents:
Stage Ac>d3 Drainage Condition |[lInitial: Stage 1: 21.6 %
kPa Final: Top:
1 28.00 one end and radial boundary Middle: Stage 3: 23.9%
2 60.00 one end and radial boundary Bottom:
3 119.00 one end and radial boundary Initial Dry Density: 1.57 t/m3
Angle of Friction: degrees Initial Wet Density: 1.91 t/m3
Cohesion: kPa
GLEN TRIAX 2 004 2010
A This document is issued in accordance with NATA's accreditation requirements.
NATA Accredited for compliance with ISO/IEC 17025
v The results of the tests, calibrations, and/or measurements included in this

document are traceable to Australian/national standards

TECHNICAL
GOMPETENGE

Authorised Signature: SEIEENEEENEND 11/04/2015
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Coffey Testing Pty Ltd
47-49 Carlotta Street, Artarmon, NSW 2064

Co l l ey ph: (61 2) 9437 0137 Fax: (61 2) 9437 0191

ABN: 92 114 364 046

test results - pinhole dispersion

client: SMEC TESTING SERVICES P/L job number: INFOARTAO01236AA
principal:
project: STS No. 16309/5442C laboratory: ~ Artarmon
reportdate: 11 April 2015

location: Site N0.3002402 - Isabella Weir ReportNo. |OLT 8473
test procedure: AS1289.3.8.3 test date: 11 April 2015

Sample Sample #8, Test Pit No.6 (1.60 to 1.95 m)

Identification ARTA15S-00161

CLASSIFICATION

Designation D1

Description Highly Dispersive

BEFORE TEST

Moisture Content % 21.6
(as received)

Dry Density t/m3 1.57
(as received)

Time of Curing 2 days

Source of Water Distilled

(CI/ICH) SILTY CLAY - medium to high plasticity, mottled yellow brown, some

Material Description X .
fine to coarse sand, trace of fine gravel.

remarks: 1. Specimen tested ‘as received' Wet Density and ‘as received' Moisture Content 2.
Sample received from Client, sampled on the 18/03/15

GLEN-PINHOLE-RPT-002-2013

F:AINFO\01. Laboratory\01 - INFOLCOV Jobs\INFOARTA 01336AA - ISABELLA WEIR\[TP06_1.60-1.95_Pinhole.xIs]report 1

NATA Accredited Laboratory

This document is issued in accordance with NATA's No 431
accreditation requirements. Approved Signatory:
Accredited for compliance with ISO/IEC 17025
The results of the tests, calibrations, and/or measurements
included in this document are traceable to Australian/national Associate/Laboratory Manager

TECHNICAL
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ACT Government — Shared Services Procurement | Isabella Weir Upgrade Design

APPENDIX 4.02:
SMEC STEREONET POLE PLOTS, 2015

SMEC | Isabella Weir Upgrade - Site Investigation Factual and Interpretive Report | Appendix
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Symbol Feature

< Pole Vectors
Color Density Concentrations
0.00 - 210
210 - 420
420 - 6.30
6.30 - 8.40
840 - 10.50
10.50 - 12.60
12.60 - 1470
1470 - 16.80
16.80 - 18.90
I— 185 - 2100
Maximum Density | 20.94%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%
Plot Mode | Pole Vectors
Vector Count | 21 (21 Entries)
Hemisphere | Lower
Projection | Equal Angle

Isabella Weir LHS only - Rock Mapping 19-03-15.dips6

25/03/2015, 2:24:06 PM
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Symbol Feature

g Pole Vectors
Color Density Concentrations
0.00 - 3.00
3.00 - 6.00
6.00 - 9.00
9.00 - 12.00
12.00 - 15.00
15.00 - 18.00
18.00 - 21.00
21.00 - 24.00
2400 - 27.00
I— 200 - 3000
Maximum Density | 29.67%
Contour Data | Pole Vectors
Contour Distribution | Fisher
Counting Circle Size | 1.0%
Plot Mode | Pole Vectors
Vector Count | 18 (18 Entries)
Hemisphere | Lower
Projection | Equal Angle

Isabella Weir RHS only - Rock Mapping 19-03-15.dips6

25/03/2015, 2:24:06 PM
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APPENDIX E PRELIMINARY CONSTRUCTION PROGRAMME
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@l SMEC
D [TaskName Duration [Month -1 [Month 1 M [ Month 3 [ Montha [Month s [ Month 6 [Month 7 [ Month 8 [Month o [ Month 10 [Month 11 [ Month 12 [Month 13 [Month 14 onth 15 [Month 16
w-s [w-a[w-a[w2[walwi| w2 ws[wa[ws|ws|wr[ws]wo[wio[wiilwiz[wis[wia|wis[wie[wi7[wis|wio|wao[w21[w22|w23| waa[w2s w26 wa7|w2s[w2s[ w3o[w31|w32 w33 waa[w3s[w3s | w37[ was[w3o|wao| wa1|waawa3[ waa| was|was[wa7[was| was[wso ws1[ ws2[ws3|wsa[ wss[wse[ws7 [wss| wso[weo[we1|we2| wea[wea|wes| wes|we7 | wes] wea[w|

1 |Isabella Weir Upgrade Works 340 days v
2 Contract Award 0days 2{03-
3| Preliminaries 55 days v
4 Design Workshop 0days o 803

CEMP 11 days [
6 Review of CEMP Sdays
7 Lake Draining Permit 28 days

Waterway Works Licence 28 days
9 Prepare DSEP 16 days. [
10 Approval to DSEP 15 days
1| Temporary works design and approval 33days —
2 Mobilization and Site Preparation 6 days
B Clearing of site 15 days —]
14 | Left Abutment Construction 155 days.
15 Drain the head pond 1wk
16 Cutslots in existing weir connector walls for temporary diversion 1wk
7 Excavate for Left Abutment Works 4wks
18 Construct upstream and downstream levees - Left Abutment 4wks
19 Construct new Left Abutment concrete works including wing walls 6wks
0 Construct cutoff walls and embankments 25 wks
21| Demolition and Temporary Diversion 45 days >}
2 Demolish existing concrete abutment return wall 1wk
5 Demolish existing abutment walls and counterfort walls 1wk
2 Construct temporary diversion channel through gap in left side of weir 2 wks
3 Divert inflows to temporary left side channel 2wks
% Construct upstream and downstream levees - Right Abutment awks
27| Right Abutment Construction 55 days v
8 Excavate for Right Abutment Works 4wks
2 Construct new Right Abutment concrete works including wing walls 6wks
30 Construct labyrinth weir sill slabs on Right Side 4 wks
31 Transfer diversion to new right side sill slab 1wk
32| Completion and Reestablishment 140 days
3 Complete left side Spillway Works and new Outlet Works 6wks
3 Divert flows through new Outlet Works 1wk
3 Complete remaining right side spillway weir walls 3wks
3 Remove temporary works 4wks
37 Construction Complete 0days 15/03
38 Refill Pond 4 wks
g Preparation of construction report and approval by designer 6 wks
0 and Reinstate site and surrounding areas 4wks

Isabella Weir Upgrade: Construction Program

10/07/15 2015
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APPENDIXF CONSTRUCTION COST ESTIMATE
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G Tornado

SMEC Printed: Wednesday, February 24, 2016
*“ Count iteration: 10000

Project: Isabella Weir Cost Estimate FSP Report 24 Feb 2016

General Earthworks other than rock

Disposal of 5poil Material off site (PQ) (excludes sedime...

Excavation and placement of rock

PAP, site surveillance.

Delay costs (PQ)

Supply, form and place 40 MPa Concrete in Abutment w...

Supply, form and place 40 MPa Labyrinth Walls (includi...

Fabricate, supply and place steel reinforcement in Weir...

Shared services Construction

Design costs

Holding ponds, treatment of water, and pump out behind...

Downstream Coffer dam

Supply, form and place 40 MPa Weir Main Slab

Excavation| sampling, testing, treating and disposal of s...

Survey Set Out and Control

Impact

© RiskTools Pty Ltd Tornado Page 1 of 1
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Listing

“ “ SMEC Project: Wednesday, February 24, 2016
]

Project: Isabella Weir Cost Estimate FSP Report 24 Feb 2016
ltem Unit QBC Quantity QwcC R BC Rate RwWC
Construction Item 1.00 1.00 1.00 $10,000.00 $30,000.00 $50,000.00
Environmental
Management Plan
Site Establishment Item 1.00 1.00 1.00 $200,000.00 $250,000.00 $300,000.00
including contractor and
PAP facilities,
compound, and fencing
Survey Set Out and Item 1.00 1.00 1.00 $200,000.00 $250,000.00 $300,000.00
Control
Coordination with Utility item 1.00 1.00 1.00 $18,000.00 $20,000.00 $25,000.00
Authorities
Project Signs No 5.00 6.00 8.00 $1,200.00 $1,500.00 $2,000.00
Work-As-Executed Item 1.00 1.00 1.00 $15,000.00 $20,000.00 $40,000.00
Quality Records &
Drawings
Construction Report Item 1.00 1.00 1.00 $30,000.00 $40,000.00 $60,000.00
Protection of over head Item 1.00 1.00 1.00 $8,000.00 $10,000.00 $15,000.00
power cables
Relocation of gas Item 1.00 1.00 1.00 $400,000.00 $450,000.00 $500,000.00
mains
Relocation of Telstra Item 1.00 1.00 1.00 $28,000.00 $30,000.00 $35,000.00
conduits and cables
Protection of Sewer Item 1.00 1.00 1.00 $15,000.00 $25,000.00 $40,000.00
Mains
Provision for Item 1.00 1.00 1.00 $2,000.00 $10,000.00 $20,000.00
unanticipated finds (PS)
Provision for species ltem 1.00 1.00 1.00 $5,000.00 $10,000.00 $20,000.00
relocations as required
by Environmental
Specialist (PS)
Waterway Works Item 1.00 1.00 1.00 $5,000.00 $5,000.00 $10,000.00
Licence
Draining Lake Licence Item 1.00 1.00 1.00 $5,000.00 $5,000.00 $10,000.00
Monitoring of water Item 1.00 1.00 1.00 $0.00 $10,000.00 $20,000.00
quality after rainfall
event (25mm within
24hrs or greater)
Installation of Item 1.00 1.00 1.00 $0.00 $5,000.00 $10,000.00
groundwater monitoring
borehole (PS)
Audit Testing (PS) Item 1.00 1.00 1.00 $10,000.00 $15,000.00 $25,000.00
Geotechnical Engineer Item 1.00 1.00 1.00 $80,000.00 $100,000.00 $150,000.00
advice during
construction
Removal of asbestos Tonne 0.00 20.00 100.00 $150.00 $150.00 $250.00
© RiskTools Pty Ltd Listing Page 1 of 11
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Group : Preliminaries

Item Unit QBC Quantity QwcC R BC Rate RwWC

(PQ)

Delay costs (PQ) Day 0.00 20.00 50.00 $2,500.00 $5,000.00 $7,000.00

|I:D)Iam Safety Emergency Item 1.00 1.00 1.00 $35,000.00 $50,000.00 $75,000.00
an

© RiskTools Pty Ltd Listing Page 2 of 11
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Group : Traffic

Item Unit QBC Quantity QwcC R BC Rate RwWC
Establish including Item 1.00 1.00 1.00 $20,000.00 $40,000.00 $60,000.00
tracks

Remove Item 1.00 1.00 1.00 $5,000.00 $10,000.00 $20,000.00
Maintenance wk 40.00 60.00 80.00 $400.00 $500.00 $700.00

© RiskTools Pty Ltd Listing Page 3 of 11
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Group : Earthworks

Item Unit QBC Quantity QwcC R BC Rate RwWC
Upstream Coffer dam Item 1.00 1.00 1.00 $110,000.00 $125,000.00 $150,000.00
Downstream Coffer Item 1.00 1.00 1.00 $50,000.00 $100,000.00 $150,000.00
dam

Coffer dams removal Item 1.00 1.00 1.00 $0.00 $60,000.00 $100,000.00
Clearing and Grubbing ha 2.00 4.00 6.00 $4,000.00 $5,000.00 $7,000.00
Removal of Nominated Each 65.00 70.00 80.00 $90.00 $100.00 $120.00
Trees

Removal and m3 400.00 600.00 800.00 $12.00 $15.00 $18.00
stockpiling of topsoil

Holding ponds, Item 1.00 1.00 1.00 $75,000.00 $100,000.00 $200,000.00
treatment of water, and

pump out behind

cofferdams

Relocate flow gauge Item 1.00 1.00 1.00 $15,000.00 $20,000.00 $30,000.00
Excavation and m3 4,500.00 4,650.00 6,000.00 $90.00 $100.00 $150.00
placement of rock

Excavation, sampling, m3 0.00 1,000.00 1,200.00 $60.00 $75.00 $90.00
testing, treating and

disposal of sediment in

Isabella Pond (PQ)

Disposal of Spoil m3 10,000.00 12,000.00 14,000.00 $20.00 $35.00 $50.00
Material off site (PQ)

(excludes sediment)

Unsuitable Material m3 800.00 1,000.00 1,500.00 $40.00 $50.00 $60.00
(PQ)

Replacement of m3 800.00 1,000.00 1,500.00 $30.00 $40.00 $50.00
unsuitable with general

fill (PQ)

General Earthworks m3 12,000.00 13,000.00 15,000.00 $40.00 $50.00 $70.00
other than rock

Slab m3 15.00 15.00 15.00 $180.00 $200.00 $230.00
Walls m3 370.00 370.00 370.00 $250.00 $300.00 $400.00
Labyrinth m3 40.00 40.00 40.00 $250.00 $300.00 $400.00
Foundation Preparation m2 1,200.00 1,500.00 2,000.00 $15.00 $20.00 $25.00
including excavation,

dental cleaning and

concrete filling as

directed by

Geotechnical Engineer

on site (PQ)

Drilling of grout holes Im 80.00 100.00 120.00 $100.00 $120.00 $150.00
(PQ

Hook-up to grout holes No 18.00 20.00 25.00 $450.00 $500.00 $550.00
(PQ)

Grout Cap Im 40.00 60.00 80.00 $250.00 $300.00 $400.00
Supply and install m3 75.00 100.00 200.00 $450.00 $500.00 $550.00
dental grout (PQ)

Supply and install m3 75.00 100.00 200.00 $250.00 $300.00 $350.00
concrete filling (PQ)

Extra over to 205P2 for m3 4,500.00 5,000.00 6,000.00 $8.00 $10.00 $15.00
Zone 1 - Condition,

place and compact

Clay Core material from

© RiskTools Pty Ltd Listing Page 4 of 11
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ltem

stock pile on site as
detailed on drawings

Extra over to 205P2 for
Zone 1 - Supply,
condition, place and
compact Clay Core
material imported on
site as detailed on
drawings (PQ)

Extra over to 205P2 for
Zone 2 - Condition,
place and compact
general fill material
from stock pile on site
as detailed on drawings

Extra over to 205P2 for
Zone 2 - Supply,
condition, place and
compact general fill
material imported on
site as detailed on
drawings (PQ)

Extra over to 205P2 for
Zone 5A fine filter
material - Supply
condition, place and
compact fine filter
material as detailed on
drawings

Extra over to 205P2 for
Zone 5B coarse filter
material - Supply
condition, place and
compact fine filter
material as detailed on
drawings

Supply, place 20MPa
mass concrete for
backfilling diversion
channel as detailed on
drawings (PQ)

Unit

m3

m3

m3

m3

m3

m3

QBC

900.00

7,500.00

900.00

250.00

150.00

100.00

Quantity

1,000.00

8,000.00

1,000.00

400.00

300.00

130.00

QwcC

1,300.00

10,000.00

1,300.00

600.00

500.00

160.00

R BC

$20.00

$8.00

$20.00

$20.00

$20.00

$65.00

Rate

$25.00

$10.00

$25.00

$25.00

$25.00

$71.00

RWC

$35.00

$15.00

$35.00

$35.00

$35.00

$80.00

© RiskTools Pty Ltd

Listing

Page 5 of 11
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Group : Underground services

ltem

Removal of existing gas
main and Telstra
conduits

150mm dia slotted pipe
Subsoil drainage
beneath embankment
and trench as noted on
drawing No
3002402-102 in
location as directed by
Geotechnical Engineer
(PQ)

Extra over the
construction rate for
306P18 for filter sock to
the slotted drain

Flushing point in
locations as directed by
Geotechnical Engineer

V Notch Headwall in
locations as directed by
Geotechnical Engineer

Unit

m

No

No

QBC

80.00

100.00

100.00

8.00

2.00

Quantity

100.00

120.00

120.00

10.00

2.00

QwcC

160.00

150.00

150.00

15.00

2.00

R BC

$80.00

$180.00

$35.00

$130.00

$800.00

Rate

$100.00

$200.00

$40.00

$150.00

$1,000.00

RWC

$120.00

$220.00

$45.00

$170.00

$1,500.00

© RiskTools Pty Ltd

Listing

Page 6 of 11
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Group : Minor works, settlement
Unit

ltem

Mower strips
(200x200mm)

3m wide 150mm thick
reinforced concrete
including base material
(PS)

Mortared stone pitching
(150mm thick) (PQ)

Supply, place and
compact Rip Rap
material as detailed on
drawings

Survey settlement
monuments on
embankment as
directed by
Geotechnical Engineer

Deep survey reference
mark off embankment
in locations as directed
by Geotechnical
Engineer

Monitoring Borehole as
directed by
Geotechnical Engineer
to include standard pipe
Piezometer (PQ)

Geotechnical advice for
instrumentation within
the embankment

m

m2

m2

m3

No

No

No

item

QBC
0.00

200.00

180.00

200.00

4.00

0.00

1.00

1.00

Quantity
200.00

250.00

200.00

250.00

6.00

1.00

2.00

1.00

QWwcC
300.00

350.00

250.00

300.00

8.00

2.00

3.00

1.00

R BC
$65.00

$140.00

$125.00

$200.00

$1,800.00

$2,000.00

$1,800.00

$10,000.00

Rate
$75.00

$150.00

$150.00

$220.00

$2,000.00

$2,500.00

$2,000.00

$15,000.00

RwC
$90.00

$170.00

$175.00

$250.00

$2,200.00

$3,000.00

$2,200.00

$30,000.00

© RiskTools Pty Ltd

Listing
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Group : Major concrete
Item Unit QBC Quantity QwcC R BC

Supply and place m3 75.00 85.00 95.00 $180.00
15MPa blinding

concrete (based on

50mm thick)

Supply, form and place m3 290.00 310.00 350.00 $550.00
40 MPa Concrete in

Abutment & Wing wall

shear keys and base

slabs

Fabricate, supply and T 65.00 74.00 80.00 $2,500.00
place steel

reinforcement in

Abutment & Wing wall

shear keys and base

slabs (PQ)

Supply, form and place m3 50.00 55.00 60.00 $1,100.00
40 MPa Concrete in
Wing walls

Fabricate, supply and T 3.00 4.00 4.00 $2,500.00
place steel

reinforcement in Wing

walls (PQ)

Supply, form and place m3 210.00 250.00 250.00 $550.00
40 MPa Concrete in
Cut-off walls

Fabricate, supply and T 45.00 60.00 65.00 $2,500.00
place steel

reinforcement in

Cut-off walls (PQ)

Supply, form and place m3 330.00 360.00 400.00 $1,100.00
40 MPa Concrete in
Abutment walls

Fabricate, supply and T 70.00 80.00 90.00 $2,500.00
place steel

reinforcement in

Abutment walls (PQ)

Supply, form and place m3 580.00 620.00 650.00 $550.00
40 MPa Weir Main Slab

Fabricate, supply and T 140.00 150.00 160.00 $2,500.00
place steel

reinforcement in Weir

Main slab (incl. drilled &

epoxied starters)(PQ)

Supply, form and place m3 380.00 400.00 420.00 $1,100.00
40 MPa Labyrinth Walls
(including return walls)

Fabricate, supply and T 80.00 87.00 95.00 $2,500.00
place steel

reinforcement in

Labyrinth walls (incl

return walls) (PQ)

Supply, form and place m3 35.00 40.00 45.00 $1,100.00
40 MPa Abutment
Return & end walls

Fabricate, supply and T 8.00 10.00 12.00 $2,500.00
place steel

reinforcement in

Abutment Return & end

walls (PQ)

Rate

$200.00

$600.00

$3,000.00

$1,250.00

$3,000.00

$600.00

$3,000.00

$1,250.00

$3,000.00

$600.00

$3,000.00

$1,250.00

$3,000.00

$1,250.00

$3,000.00

RWC

$250.00

$700.00

$3,500.00

$1,500.00

$3,500.00

$700.00

$3,500.00

$1,500.00

$3,500.00

$700.00

$3,500.00

$1,500.00

$3,500.00

$1,500.00

$3,500.00

© RiskTools Pty Ltd Listing
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ltem

Supply, form and place
40 MPa Infill walls

Fabricate, supply and
place steel
reinforcement in Infill
walls (PQ)

Supply Galv'd steel
Dowel Bars

Supply and place
80mm dia slotted
pressure relief pipes
encased in 300x200mm
of no-fines concrete

Supply and place all
aggregate and epoxy
bed for aeration nib at
top of new Labyrinth
walls

Supply and install
suitable galv'd steel
handrails/balustrades

Supply and install
waterstop seals and
sealants

Unit

m3

No

Iltem

ltem

QBC

25.00

5.00

210.00

80.00

1.00

190.00

1.00

Quantity

28.00

6.00

220.00

85.00

1.00

200.00

1.00

QwcC

35.00

7.00

230.00

95.00

1.00

230.00

1.00

R BC

$1,100.00

$2,500.00

$75.00

$190.00

$15,000.00

$190.00

$20,000.00

Rate

$1,250.00

$3,000.00

$80.00

$200.00

$20,000.00

$200.00

$25,000.00

RWC

$1,500.00

$3,500.00

$90.00

$220.00

$30,000.00

$230.00

$30,000.00

© RiskTools Pty Ltd

Listing
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Group : Outlet works
ltem

Fabrication, supply and
construction of 450 mm
dia outlet pipe

Supply and installation
of all valves, fittings for
the outlet works

Fabrication, supply and
installation of
trashracks

Fabrication, supply and
istallation of access
platforms, railing,
fencing

Testing and
commissioning and
handover to TAMS

Operation and
maintenance manuals

Supply and install
safety equipment and
signage

Unit

ltem

ltem

ltem

ltem

ltem

ltem

ltem

QBC

1.00

1.00

0.00

1.00

1.00

1.00

1.00

Quantity

1.00

1.00

0.00

1.00

1.00

1.00

1.00

QwcC

1.00

1.00

0.00

1.00

1.00

1.00

1.00

R BC

$4,700.00

$28,000.00

$4,000.00

$5,000.00

$20,000.00

$8,000.00

$8,000.00

Rate

$5,000.00

$30,000.00

$5,000.00

$10,000.00

$25,000.00

$10,000.00

$10,000.00

RWC

$5,500.00

$35,000.00

$8,000.00

$15,000.00

$30,000.00

$12,000.00

$12,000.00

© RiskTools Pty Ltd

Listing
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Group : Owners Costs

Item Unit QBC Quantity QwcC R BC Rate RwWC
PAP, site surveillance. Iltem 1.00 1.00 1.00 $700,000.00 $800,000.00  $1,000,000.00
Communications Item 1.00 1.00 1.00 $75,000.00 $100,000.00 $125,000.00
management

PCW Design Item 1.00 1.00 1.00 $17,000.00 $20,000.00 $25,000.00
Insurance Item 1.00 1.00 1.00 $90,000.00 $100,000.00 $150,000.00
Shared Services Item 1.00 1.00 1.00 $35,000.00 $40,000.00 $50,000.00
Design

Design costs Iltem 1.00 1.00 1.00 $1,250,000.00 $1,300,000.00 $1,400,000.00
PCW Construction Iltem 1.00 1.00 1.00 $180,000.00 $200,000.00 $220,000.00
Shared services Iltem 1.00 1.00 1.00 $550,000.00 $600,000.00 $700,000.00
Construction

© RiskTools Pty Ltd Listing Page 11 of 11
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i Histogram
({i“ SMEC Printed: Wednesday, Febrlgry 24, 2016

Count iteration: 10000

Project: Isabella Weir Cost Estimate FSP Report 24 Feb 2016

P 90%

P 50%

$10,663,360
$10,776,687
$10,890,014
$11,003,342
$11,116,669
$11,229,9%
$11,456,651
$11,569,978
$11,683,306
$11,796,632
$11,909,959
$12,023,287
$12,136,614
$12,249,941

$11,346,

<]

04 $11,625,106

Total of Most Likely values: $10,975,380
P50 Inherent contingency: $371,124
P90 Inherent contingency: $649,726

© RiskTools Pty Ltd Histogram Page 1 of 1
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RiskTools

RiskTools

By Responsible Person Report

Filter Information:

Project Type:
Project:
Project Group:

Project Manager:

SMEC Isabella Weir Project

Date of Report: 1/11/2015

Project Status: Active

Risk Area: All Status: All
Risk Category: All Risk Profile: All
Risk Question: All
Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
Responsible Person: SMEC
Risk Area = Demolition
Category = D1
1 complexity of anchor design and Likely / Moderate Likely / Moderate
construction increases length of the
work on site increasing the risk of
flooding the worksite and associated
risks.
[ ] Standard Treatment? [ ] Completed? review the design to investigate opportunities to 31/12/2015 $0

simplify the construction process.

© RiskTools Pty Ltd

By Responsible Person Report

Page 1 of 4
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Risk Name

Initial Likelihood / Impact

Risk Treatments

Current Likelihood / Impact

Due Date / Cost
Resource Notes

2 complexity of permanent concrete
works significantly increases time on
site leading to flooding and associated
risks

[ ] Standard Treatment?

3 during a flood event equipment is not
able to be moved out of working area
in time and serious damage to
equipment occurs.

[ ] Standard Treatment?

4 exposure to flash flooding greater than
60 cum/s before the new abutment
walls are complete result in serious
injury or death.

[ ] Standard Treatment?

5 failure of cofferdam leads to sudden
influx of water causing serious injury or
death.

[ ] Standard Treatment?

6 personnel are not able to be evacuated flood below 60 cu/ms
in time during a flood leading to serious

injury or death.

[ ] Completed?

[ ] Completed?

[] Completed?

[ ] Completed?

Likely / Moderate

review the design to investigate opportunities to

optimise the construction process.

Unlikely / Minor

SMEC to investigate alternatives which eliminate

flow from the site.

Rare / Severe

SMEC to further develop the 3D construction

sequence model to be used to gain a better

understanding of the process and to be used for
the tender process.

Unlikely / Severe

identify specific high risk temporary works to
highlight in tender documents.

Rare / Severe

Unlikely / Moderate

31/12/2015 $0

possible low level outlet pipe during co

Unlikely / Minor

31/12/2015 $0

Rare / Severe

31/12/2105 $0

Unlikely / Severe

31/12/2015 $0

Rare / Severe

© RiskTools Pty Ltd

By Responsible Person Report

Page 2 of 4
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? SMEC to investigate alternatives which eliminate 31/12/2015 $0
flow from the site.
7 the construction workers or the public  including impact of high winds Possible / Major Unlikely / Major
become sick due to the proximity of the
sediment.
[ | Standard Treatment? [] Completed? incorporate all measures in relation to handling and  31/12/2015 $0
moving of sediment to be included in the CEMP. A
draft CEMP to be developed during the design
phase to confirm feasibility.
8 the demolition/excavation process would lead to collapse in the future. Possible / Major Unlikely / Major
causes undetected weakening of to the
existing remaining structure.
[ ] Standard Treatment? [ ] Completed? determine and recommend vibration limits and 31/12/2015 $0
monitor during construction.
9 the demolition/excavation weakens the Unlikely / Severe Rare / Severe
remaining structure once the
abutments are removed causing it to
collapse during a flood.
[ ] Standard Treatment? [] Completed? determine and recommend vibration limits and 31/12/2015 $0
monitor during construction.
[ | Standard Treatment? [] Completed? detailed structural analysis of the wall as soon as 31/12/2015 $0
the site is drained.
[ ] Standard Treatment? [ ] Completed? inspection of the exposed structure and 31/12/2015 $0
foundations as soon as possible to confirm design
assumptions.
© RiskTools Pty Ltd By Responsible Person Report Page 3 of 4
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? conduct an analysis of the abutmentand labrynths 15/12/2015 $0

10 there is a confined space access
incident leading to serious injury or
death during both construction and
operations phases.

[ | Standard Treatment? [] Completed?

wall in current condition and estimate strength with
backfill removed.

Unlikely / Major

the design and construction of the value chamber
to be developed and reviewed in consultation with
the dam operator and identify it as a confined
space to the operator and identify this in the O&M
manual.

Rare / Major

31/12/2015 $0

© RiskTools Pty Ltd

By Responsible Person Report
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Risk Treatment priority

RiskTools Report

RiskTools

Filter Information: Date of Report: 1/11/2015
Project Type: Project Status: Active
Project: SMEC Isabella Weir Project

Project Group:

Project Manager:

Risk Area: All Status: All
Risk Category: All Risk Profile: All
Risk Question: All

Note: Only Analysed Risk Items / Treatments are listed.

# of Risk Treatment
Risk Name Responsible Risk Profile

7 Client to investigate ECI style of contract to achieve contractor input into construction
solution.
complexity of anchor design and construction increases length of Client Significant Risk

the work on site increasing the risk of flooding the worksite and
associated risks.

complexity of permanent concrete works significantly increases time  Client Moderate Risk
on site leading to flooding and associated risks

during a flood event equipment is not able to be moved out of Client Low Risk
working area in time and serious damage to equipment occurs.

exposure to flash flooding greater than 60 cum/s before the new Client Significant Risk
abutment walls are complete result in serious injury or death.

items that cannot be identified until the water is drained have a Client Significant Risk

significant impact on the scope required to complete the works and
extend the duration which leads to compressed timeframe resulting
or serious injury.

personnel are not able to be evacuated in time during a flood Client Significant Risk
leading to serious injury or death.
the tight program will lead to increased safety risks due to Client Significant Risk

requirement to work more quickly leading to serious injury or death.
3 Contract requirement for evacuation plans to be provided prior to work commences.

during a flood event equipment is not able to be moved out of Client Low Risk
working area in time and serious damage to equipment occurs.

exposure to flash flooding greater than 60 cum/s before the new Client Significant Risk
abutment walls are complete result in serious injury or death.

personnel are not able to be evacuated in time during a flood Client Significant Risk

leading to serious injury or death.
2 Client to ensure the Contractor follows the established ACT Government WHS protocols
including workers having appropriate qualifications.
an overhead power cable is struck leading to serious injury or death  Client Significant Risk

there is a confined space access incident leading to serious injury Client Significant Risk
or death during both construction and operations phases.

2 Client to review skills and expertise of certifier and include in the tender documents the
right to require the engagement of an alternative certifier.

a construction worker falls from a height leading to serious injury or ~ Client High Risk
death.
failure of formwork during construction leads to serious injury. Client High Risk

2 conduct first site sampling as soon as dam has been drained.

© RiskTools Pty Ltd Risk Treatment priority Report Page 1 of 2
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Filter Information: Date of Report: 1/11/2015
Project Type: Project Status: Active
Project: SMEC Isabella Weir Project

Project Group:

Project Manager:

Risk Area: All Status: All
Risk Category: All Risk Profile: All
Risk Question: All

Note: Only Analysed Risk Items / Treatments are listed.

# of Risk Treatment

Risk Name Responsible Risk Profile
either a construction worker or a member of the public is exposed to  Client Low Risk
asbestos before it is identified.

the construction workers or the public become sick due to the Client Significant Risk

proximity of the sediment.
2 determine and recommend vibration limits and monitor during construction.

the demolition/excavation process causes undetected weakening of SMEC Significant Risk
to the existing remaining structure.
the demolition/excavation weakens the remaining structure once the SMEC Significant Risk

abutments are removed causing it to collapse during a flood.
2 develop sampling program for construction works to include in contractor scope of works.

either a construction worker or a member of the public is exposed to  Client Low Risk
asbestos before it is identified.
the construction workers or the public become sick due to the Client Significant Risk

proximity of the sediment.

2 If ECl is not used require the tenderers to submit a detailed methodology and weight
safety aspects of methodology highly in the tender evaluation.

exposure to flash flooding greater than 60 cum/s before the new Client Significant Risk
abutment walls are complete result in serious injury or death.
personnel are not able to be evacuated in time during a flood Client Significant Risk

leading to serious injury or death.
2 include the vibration limits within the statement of requirements in the tender documets.

the demolition/excavation process causes undetected weakening of  Client Significant Risk
to the existing remaining structure.
the demolition/excavation weakens the remaining structure once the Client Significant Risk

abutments are removed causing it to collapse during a flood.
2 SMEC to investigate alternatives which eliminate flow from the site.

during a flood event equipment is not able to be moved out of SMEC Low Risk
working area in time and serious damage to equipment occurs.
personnel are not able to be evacuated in time during a flood SMEC Significant Risk

leading to serious injury or death.

© RiskTools Pty Ltd Risk Treatment priority Report Page 2 of 2
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RiskTools

RiskTools

By Responsible Person Report

Filter Information:

Project Type:

Project: SMEC Isabella Weir Project

Project Group:

Project Manager:

Risk Area: All
Risk Category: All
Risk Question: All

Status: All
Risk Profile: All

Date of Report: 1/11/2015

Project Status: Active

Risk Name

Notes

Initial Likelihood / Impact
Risk Treatments

Current Likelihood / Impact

Due Date / Cost
Resource Notes

Responsible Person: Client

Risk Area = Demolition
Category = D1

1 a construction worker falls from a
height leading to serious injury or

Possible / Severe

Possible / Severe

death.
[ ] Standard Treatment? [] Completed? Client to ensure the Contractor follows the 31/12/2015 $0
established ACT Government WHS protocols
including workers having working from heights
qualifications.
© RiskTools Pty Ltd By Responsible Person Report Page 1 of 8



1240

Risk Name

Notes

Initial Likelihood / Impact
Risk Treatments

Current Likelihood / Impact

[ ] Standard Treatment?

[ ] Standard Treatment?

2 a maintenance contractor has an
incident where a item of machinery
enters the water.

[ ] Standard Treatment?

3 an overhead power cable is struck
leading to serious injury or death

[] Completed?

[ ] Completed?

[ ] Completed?

Client to review skills and expertise of certifier and
include in the tender documents the right to require
the engagement of an alternative certifier.

construct safety barriers at the top of any exposed
embankments. Include this requirement in the
tender documents.

Rare / Major

the interface design to consider creating a buffer
between maintanance activities and permanent
water zones.

Possible / Severe

Due Date / Cost
Resource Notes

31/12/2015 $0
31/12/2015 $0

Rare / Major

31/12/2015 $0

Rare / Severe

[ | Standard Treatment? [] Completed? Client to ensure the Contractor follows the 31/12/2015 $0
established ACT Government WHS protocols
including workers having appropriate qualifications.
[ | Standard Treatment? [] Completed? fence off power line, and require access permits to 31/12/2015 $0
enter within the fenced area. Include this
requirement in the tender documents.
4 complexity of anchor design and Likely / Moderate Likely / Moderate
construction increases length of the
work on site increasing the risk of
flooding the worksite and associated
risks.
[ ] Standard Treatment? [] Completed? Client to investigate ECI style of contract to 31/12/2015 $0
achieve contractor input into construction solution.
© RiskTools Pty Ltd By Responsible Person Report Page 2 of 8
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
5 complexity of permanent concrete Likely / Moderate Unlikely / Moderate
works significantly increases time on
site leading to flooding and associated
risks
[ ] Standard Treatment? [ ] Completed? Client to investigate ECI style of contract to 31/12/2015 $0
achieve contractor input into construction solution.
6 during a flood event equipment is not Unlikely / Minor Unlikely / Minor
able to be moved out of working area
in time and serious damage to
equipment occurs.
[ ] Standard Treatment? [ ] Completed? Client to investigate ECI style of contract to 31/12/2015 $0
achieve contractor input into construction solution.
[ | Standard Treatment? [] Completed? Contract requirement for evacuation plans to be 31/12/2015 $0
provided prior to work commences.
[ | Standard Treatment? [ ] Completed? If ECI is not used require the tenderers should be 31/12/2015 $0
required to submit a detailed methodology and
weight safety aspects of methodology highly in the
tender evaluation.
7 either a construction worker or a Possible / Minor Unlikely / Minor
member of the public is exposed to
asbestos before it is identified.
[ ] Standard Treatment? [] Completed? conduct first site sampling as soon as dam has 31/12/2015 $0
been drained.
including ACM
[ | Standard Treatment? [ ] Completed? undertake desktop search of historic records 31/12/2015 $0
[ ] Standard Treatment? [ ] Completed? develop sampling program for construction works 31/12/2015 $0
to include in contractor scope of works.
for ACM
© RiskTools Pty Ltd By Responsible Person Report Page 3 of 8
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? develop unexpected finds protocol. 31/12/2015 $0
8 exposure to flash flooding greater than Rare / Severe Rare / Severe
60 cum/s before the new abutment
walls are complete result in serious
injury or death.
[ | Standard Treatment? [] Completed? Client to investigate ECI style of contract to 31/12/2015 $0
achieve contractor input into construction solution.
[ ] Standard Treatment? [ ] Completed? Contract requirement for evacuation plans to be 31/12/2015 $0
provided prior to work commences.
[ ] Standard Treatment? [ ] Completed? If ECl is not used require the tenderers to submit a 31/12/2015 $0
detailed methodology and weight safety aspects of
methodology highly in the tender evaluation.
[ ] Standard Treatment? [ ] Completed? Consider additional protection for the period whilst 31/12/2015 $0
the new abutment wall are bieng constructed.
9 failure of cofferdam leads to sudden Unlikely / Severe Unlikely / Severe
influx of water causing serious injury or
death.
[ | Standard Treatment? [] Completed? ensure all temporary works are designed to meet 31/12/2015 $0
the dam regulator and highlight in tender docs.
[ ] Standard Treatment? [ ] Completed? include independent inspection regime to monitor 31/12/2015 $0
quality of temporary works.
10 failure of formwork during construction Possible / Severe Unlikely / Severe
leads to serious injury.
© RiskTools Pty Ltd By Responsible Person Report Page 4 of 8
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? Client to review skills and expertise of certifier and 31/12/2015 $0

11 items that cannot be identified until the
water is drained have a significant
impact on the scope required to
complete the works and extend the
duration which leads to compressed
timeframe resulting or serious injury.

[ ] Standard Treatment? [ ] Completed?

[ ] Standard Treatment? [ ] Completed?

12 personnel are not able to be evacuated flood below 60 cu/ms
in time during a flood leading to serious
injury or death.

[ | Standard Treatment? [] Completed?

[ | Standard Treatment? [] Completed?

[ ] Standard Treatment? [ ] Completed?

13 post completion a member of the
public is injured adjacent to the works.

include in the tender documents the right to require
the engagement of an alternative certifier.

Possible / Major

develop a response action plan for a range of
scenarios and possible solutions and include the
capability for those solutions to be delivered.
Include scenarios within the tender response
requirements.

Client to investigate ECI style of contract to
achieve contractor input into construction solution.

Rare / Severe

Client to investigate ECI style of contract to
achieve contractor input into construction solution.

Contract requirement for evacuation plans to be
provided prior to work commences.

If ECI is not used require the tenderers to submit a
detailed methodology and weight safety aspects of
methodology highly in the tender evaluation.

Possible / Major

Possible / Moderate

31/12/2015 $0

including securing any approvals.
31/12/2015 $0

Rare / Severe

31/12/2015 $0
31/12/2015 $0
31/12/2015 $0

Possible / Major

© RiskTools Pty Ltd

By Responsible Person Report

Page 5 of 8



1244

Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? install signage and handrails to meet the 31/12/2015 $0
requirements of the new asset owner (TAMS) and
seek sign-off of the complete design by TAMS.
14 the construction workers or the public  including impact of high winds Possible / Major Unlikely / Major
become sick due to the proximity of the
sediment.
[ ] Standard Treatment? [ ] Completed? communicate findings or sampling already 31/12/2015 $0
undertaken and confirm it meets requirements.
contractors, stakeholders and statutor
[ | Standard Treatment? [] Completed? develop sampling program for construction works 31/12/2015 $0
to include in contractor scope of works.
[ ] Standard Treatment? [ ] Completed? conduct first site sampling as soon as dam has 31/12/2015 $0
been drained.
[ | Standard Treatment? [] Completed? identify appropriate stockpile sites including routes 31/12/2015 $0
from work site to stockpiling locations and include
specific requirements in tender documents.
[ ] Standard Treatment? [] Completed? develop plan to prevent public access to high risk 31/12/2015 $0
areas.
including sediment
15 the demolition/excavation process would lead to collapse in the future. Possible / Major Unlikely / Major
causes undetected weakening of to the
existing remaining structure.
[ | Standard Treatment? [] Completed? include the vibration limits within the statement of 31/12/2015 $0

16 the demolition/excavation weakens the
remaining structure once the
abutments are removed causing it to
collapse during a flood.

requirements in the tender documets.

Unlikely / Severe

Rare / Severe

© RiskTools Pty Ltd
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Risk Name Notes Initial Likelihood / Impact Current Likelihood / Impact
Risk Treatments Due Date / Cost
Resource Notes
[ ] Standard Treatment? [] Completed? include the vibration limits within the statement of 31/12/2015 $0
requirements in the tender documets.
17 the tight program will lead to increased multiple activies within a confined area Unlikely / Major Unlikely / Major
safety risks due to requirement to work
more quickly leading to serious injury
or death.
[ ] Standard Treatment? [] Completed? Client to investigate ECI style of contract to 31/12/2015 $0
achieve contractor input into construction solution.
[ ] Standard Treatment? [ ] Completed? Review opportunities for pre-site activities and 31/12/2015 $0
include a requirement for tenderers to address this
in their methodology response in the tender.
[ ] Standard Treatment? [] Completed? closely manage the program including all 31/12/2015 $0
preparatory activities that can be undertaken prior
to contractor engagement.
[ | Standard Treatment? [] Completed? refine client construction sequence proposal to 31/12/2015 $0
assist/guide tenderers.
[ ] Standard Treatment? [ ] Completed? coordinate the program with the wetlands projectto  31/12/2015 $0
prevent reduced time available to undertake the
construction.
18 there is a confined space access Unlikely / Major Rare / Major
incident leading to serious injury or
death during both construction and
operations phases.
[ ] Standard Treatment? [] Completed? Client to ensure the Contractor follows the 31/12/2015 $0
established ACT Government WHS protocols
including workers having appropriate qualifications.
© RiskTools Pty Ltd By Responsible Person Report Page 7 of 8
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Risk Name

Notes

Initial Likelihood / Impact
Risk Treatments

Current Likelihood / Impact

[ ] Standard Treatment?

[] Completed?

Identify the value chamber as a confined space (in
the tender documents )once it is completed and
testing is underway.

Due Date / Cost
Resource Notes
31/12/2015 $0

© RiskTools Pty Ltd
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All Risks Summary Report
RiskTools

RiskTools

Filter Information: Date of Report: 1/11/2015
Project Type: Project Status: Active
Project: SMEC Isabella Weir Project

Project Group:

Project Manager:

Risk Area: All Status: All
Risk Category: All Risk Profile: All
Risk Question: All

Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating

Risk Area: Demolition
Risk Category: D1

1 a construction worker falls from a height leading to serious High Risk High Risk
injury or death.

Risk Treatment(s): Responsible Person Due Date Completed
Client to review skills and expertise of certifier and include in the tender documents the right to require the Client 31/12/2015 U]
engagement of an alternative certifier.
construct safety barriers at the top of any exposed embankments. Include this requirement in the tender Client 31/12/2015 U]
documents.
Client to ensure the Contractor follows the established ACT Government WHS protocols including workers having Client 31/12/2015 U]

working from heights qualifications.

© RiskTools Pty Ltd All Risks Summary Report Page 1 of 7
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Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating
2 failure of cofferdam leads to sudden influx of water causing High Risk High Risk

serious injury or death.

Risk Treatment(s): Responsible Person Due Date Completed
identify specific high risk temporary works to highlight in tender documents. SMEC 31/12/2015 Ll
ensure all temporary works are designed to meet the dam regulator and highlight in tender docs. Client 31/12/2015 Ll
include independent inspection regime to monitor quality of temporary works. Client 31/12/2015 Ll

3 failure of formwork during construction leads to serious injury.  High Risk High Risk
Risk Treatment(s): Responsible Person Due Date Completed
Client to review skills and expertise of certifier and include in the tender documents the right to require the Client 31/12/2015 Ll
engagement of an alternative certifier.

4 post completion a member of the public is injured adjacent to High Risk High Risk

the works.
Risk Treatment(s): Responsible Person Due Date Completed
install signage and handrails to meet the requirements of the new asset owner (TAMS) and seek sign-off of the Client 31/12/2015 L]
complete design by TAMS.
Risk Area: Demolition
Risk Category: D1
5 a maintenance contractor has an incident where a item of Significant Risk Significant Risk
machinery enters the water.

Risk Treatment(s): Responsible Person Due Date Completed
the interface design to consider creating a buffer between maintanance activities and permanent water zones. Client 31/12/2015 Ll
© RiskTools Pty Ltd All Risks Summary Report Page 2 of 7
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Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating
6 an overhead power cable is struck leading to serious injury or High Risk Significant Risk
death
Risk Treatment(s): Responsible Person Due Date Completed
Client to ensure the Contractor follows the established ACT Government WHS protocols including workers having Client 31/12/2015 Ll
appropriate qualifications.
fence off power line, and require access permits to enter within the fenced area. Include this requirement in the Client 31/12/2015 Ll
tender documents.
7 complexity of anchor design and construction increases length  Significant Risk Significant Risk
of the work on site increasing the risk of flooding the worksite
and associated risks.
Risk Treatment(s): Responsible Person Due Date Completed
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 L]
review the design to investigate opportunities to simplify the construction process. SMEC 31/12/2015 L]
8 exposure to flash flooding greater than 60 cum/s before the new Significant Risk Significant Risk
abutment walls are complete result in serious injury or death.
Risk Treatment(s): Responsible Person Due Date Completed
Contract requirement for evacuation plans to be provided prior to work commences. Client 31/12/2015 Ll
If ECI is not used require the tenderers to submit a detailed methodology and weight safety aspects of Client 31/12/2015 Ll
methodology highly in the tender evaluation.
Consider additional protection for the period whilst the new abutment wall are bieng constructed. Client 31/12/2015 Ll
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 Ll
SMEC to further develop the 3D construction sequence model to be used to gain a better understanding of the SMEC 31/12/2105 Ll
process and to be used for the tender process.
© RiskTools Pty Ltd All Risks Summary Report Page 3 of 7
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Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating
9 jtems that cannot be identified until the water is drained have a High Risk Significant Risk

significant impact on the scope required to complete the works
and extend the duration which leads to compressed timeframe
resulting or serious injury.

Risk Treatment(s): Responsible Person Due Date Completed
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 L]
develop a response action plan for a range of scenarios and possible solutions and include the capability for those  Client 31/12/2015 L]
solutions to be delivered. Include scenarios within the tender response requirements.

10 personnel are not able to be evacuated in time during a flood Significant Risk Significant Risk

leading to serious injury or death.

Risk Treatment(s): Responsible Person Due Date Completed
SMEC to investigate alternatives which eliminate flow from the site. SMEC 31/12/2015 Ll
If ECI is not used require the tenderers to submit a detailed methodology and weight safety aspects of Client 31/12/2015 Ll
methodology highly in the tender evaluation.
Contract requirement for evacuation plans to be provided prior to work commences. Client 31/12/2015 Ll
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 Ll

11 the construction workers or the public become sick due to the High Risk Significant Risk

proximity of the sediment.

Risk Treatment(s): Responsible Person Due Date Completed
identify appropriate stockpile sites including routes from work site to stockpiling locations and include specific Client 31/12/2015 Ll
requirements in tender documents.
communicate findings or sampling already undertaken and confirm it meets requirements. Client 31/12/2015 Ll
develop plan to prevent public access to high risk areas. Client 31/12/2015 Ll
incorporate all measures in relation to handling and moving of sediment to be included in the CEMP. A draft SMEC 31/12/2015 Ll
CEMP to be developed during the design phase to confirm feasibility.
conduct first site sampling as soon as dam has been drained. Client 31/12/2015 L]
develop sampling program for construction works to include in contractor scope of works. Client 31/12/2015 L]
© RiskTools Pty Ltd All Risks Summary Report Page 4 of 7
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Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating
12 the demolition/excavation process causes undetected High Risk Significant Risk
weakening of to the existing remaining structure.
Risk Treatment(s): Responsible Person Due Date Completed
include the vibration limits within the statement of requirements in the tender documets. Client 31/12/2015 Ll
determine and recommend vibration limits and monitor during construction. SMEC 31/12/2015 Ll
13 the demolition/excavation weakens the remaining structure High Risk Significant Risk
once the abutments are removed causing it to collapse during a
flood.
Risk Treatment(s): Responsible Person Due Date Completed
conduct an analysis of the abutmentand labrynths wall in current condition and estimate strength with backfill SMEC 15/12/2015 L]
removed.
determine and recommend vibration limits and monitor during construction. SMEC 31/12/2015 L]
include the vibration limits within the statement of requirements in the tender documets. Client 31/12/2015 L]
detailed structural analysis of the wall as soon as the site is drained. SMEC 31/12/2015 L]
inspection of the exposed structure and foundations as soon as possible to confirm design assumptions. SMEC 31/12/2015 L]
14 the tight program will lead to increased safety risks due to Significant Risk Significant Risk
requirement to work more quickly leading to serious injury or
death.
Risk Treatment(s): Responsible Person Due Date Completed
refine client construction sequence proposal to assist/guide tenderers. Client 31/12/2015 Ll
coordinate the program with the wetlands project to prevent reduced time available to undertake the construction. Client 31/12/2015 Ll
closely manage the program including all preparatory activities that can be undertaken prior to contractor Client 31/12/2015 Ll
engagement.
Review opportunities for pre-site activities and include a requirement for tenderers to address this in their Client 31/12/2015 Ll
methodology response in the tender.
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 Ll
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Open Risk
Area and Category Initial
Risk Name Risk Rating

Current
Risk Rating

15 there is a confined space access incident leading to serious
injury or death during both construction and operations phases.

Significant Risk

Significant Risk

Risk Treatment(s): Responsible Person Due Date Completed
Client to ensure the Contractor follows the established ACT Government WHS protocols including workers having Client 31/12/2015 Ll
appropriate qualifications.
the design and construction of the value chamber to be developed and reviewed in consultation with the dam SMEC 31/12/2015 Ll
operator and identify it as a confined space to the operator and identify this in the O&M manual.
Identify the value chamber as a confined space (in the tender documents )once it is completed and testing is Client 31/12/2015 L]
underway.
Risk Area: Demolition
Risk Category: D1
16 complexity of permanent concrete works significantly increases  Significant Risk Moderate Risk
time on site leading to flooding and associated risks
Risk Treatment(s): Responsible Person Due Date Completed
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 L]
review the design to investigate opportunities to optimise the construction process. SMEC 31/12/2015 L]
Risk Area: Demolition
Risk Category: D1
17 during a flood event equipment is not able to be moved out of Low Risk Low Risk
working area in time and serious damage to equipment occurs.
Risk Treatment(s): Responsible Person Due Date Completed
SMEC to investigate alternatives which eliminate flow from the site. SMEC 31/12/2015 Ll
If ECI is not used require the tenderers should be required to submit a detailed methodology and weight safety Client 31/12/2015 Ll
aspects of methodology highly in the tender evaluation.
Contract requirement for evacuation plans to be provided prior to work commences. Client 31/12/2015 L]
Client to investigate ECI style of contract to achieve contractor input into construction solution. Client 31/12/2015 L]
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Open Risk
Area and Category Initial Current
Risk Name Risk Rating Risk Rating
18 either a construction worker or a member of the public is Moderate Risk Low Risk
exposed to asbestos before it is identified.
Risk Treatment(s): Responsible Person Due Date Completed
conduct first site sampling as soon as dam has been drained. Client 31/12/2015 Ll
undertake desktop search of historic records Client 31/12/2015 Ll
develop unexpected finds protocol. Client 31/12/2015 Ll
develop sampling program for construction works to include in contractor scope of works. Client 31/12/2015 Ll
© RiskTools Pty Ltd All Risks Summary Report Page 7 of 7
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(g_‘snilsc

Project No/
Business Unit:

Risk Identification

Risk Analysis

Risk Evaluation

Risk Treatment

Risk Monitoring

Source of Risk

Identified Risks / Hazards
(opportunities & threats)

Leading to ...

Possible Causes of
Identified Risk / Hazard

Existing Controls of
Identified Risk / Hazard (If
any)

Likelihood
(1-5)

Consequence
(1-5)

Risk
Rating

Risk
Priority

Treatments / Actions

Responsibility

Timing

Residual
Likelihood
(1-5)

Residual Residual
Consequence | Risk Rating
(1-5)

Demolition

A construction worker falls from
a height

Serious injury or death.

Client to review skills and expertise
of certifier and include in the tender
documents the right to require the
engagement of an alternative
certifier.

Construct safety barriers at the top
of any exposed embankments.
Include this requirement in the

tender documents.

Client to ensure the contractor
follows the established ACT
Government WHS protocols

including workers having working
from heights qualifications.

PCW

1/06/2016

Demolition/constru
ction

Failure of cofferdam

sudden influx of water causing
serious injury or death.

Design to current standards

Identify specific high risk temporary
works to highlight in tender
documents.

Ensure all temporary works are
designed to meet the dam regulator
and highlight in tender documents.

Include independent
inspection/certification regime to
monitor quality of temporary works.

SMEC

PCW

PCW

1/06/2016

Construction

Failure of formwork during
construction

Serious injury/death

Poor design/construction

Design to current standards

Client to review skills and expertise
of certifier and include in the tender
documents the right to require the
engagement of an alternative
certifier.

PCW

1/06/2016|

Operation

A member of the public has an
accident adjacent to the works.

Injury/death

Exposed high abutment
walls

Install signage and handrails to
meet the requirements of the new
asset owner (TAMS) and seek sign-
off of the complete design by
TAMS.

PCW

1/06/2016

Operation

A maintenance contractor has
an incident close to the water

Demolition/constru
ction

An overhead power cable is
struck

Machinery entering the water.

The interface design to consider
creating a buffer between
maintenance activities and
permanent water zones.

PCW

1/06/2016|

Serious injury or death.

Tight working areas
adjacent to power
poles/cables

Client to ensure the contractor
follows the established ACT
Government WHS protocols

including workers having
appropriate qualifications.

Fence off power line and require
access permits to enter within the
fenced off area. Include this
requirement in the tender
documents.

PCW

During

Construction

Complexity of anchor design
and construction

Increased length of work on
site increasing the risk of
flooding the worksite and

associated risks.

Design/detailing

12

Client to investigate ECI style of
contract to achieve contractor input
into construction solution.

Review the design to investigate
opportunitiesto simplify the
construction process.

PCW

SMEC

1/06/2016,

Construction

Exposure to flash flooding
greater than 60cum/s before
the abutment walls are
complete

Loss of construction
plant/Serious injury or death.

Inadequate warning of
imminent floods

Contract requirement for evacuation
plans to be provided prior to work
commencing.

If ECl is not used, require the
tenderers to submit a detailed
methodology and weight safety
aspectsof methodology higher in the
tender evaluation.

Consider additional protection for
the period whilst the new abutment
walls are being constructed.

Client to investigate ECI style of
contract to achieve contactor input
into the construction solution.

SMEC to further develop the 3D
construction sequence model to be
used to gain a better understanding

of the process and to be used for

the tender process.

PCW

PCW

PCW

PCW

SMEC

1/02/2016|

Demolition

Items that cannot be identified
until the water is drained have
a significant impact on the
scope required to complete the

works and extend the duration

Compressed timeframe
resulting in serious injury or
death.

Client to investigate ECI style of
contract to achieve contactor input
into the construction solution.

Develop a response action plan for
a range of scenarios and possible
solutions and include the capability
for those solutions to be delivered.
Include scenarios within the tender

response requirements.

PCW

1/06/2016)

Date Monitored by Risk Mgt Risk Mgt Action |Comments
Monitored Action effective?
implemented? |Yes /No
Yes / Nn
8/12/2015 SMEC PM No Include in register of special contract provisions
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
Requirement of anchor design for the weir wall/slab was
8/12/2015 SMEC PM Yes Yes reviewed.
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No Include in register of special contract provisions
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Demolition

Personnel are not able to be
evacuated in time during a
flood

Serious injury or death.

Flood below 60cum/s

SMEC to investigate alternatives

which eliminate flow from the site.

If ECl is not used require the
tenderers to submit a detailed
methodology and weight safety
aspects of methodology highly in
the tender evaluation.

Contract requirement for evacuation
plans to be provided prior to work
commencing.

Client to investigate ECI style of
contract to achieve contractor input
into construction solution.

SMEC

PCW

PCW

PCW

1/02/2016

Construction

Proximity of sediment to
construction workers or public

Construction workers or public
becoming sick.

Identify appropriate stockpile sites
including routes from work site to
stockpiling locations and include
specific requirements in tender
documents.

Communicate findings or sampling
already undertaken and confirm it
meets requirements.

Develop a plan to prevent public
access to the high risk areas.

Incorporate all measures in relation
to handling and moving sediment to
be included in the CEMP. A draft
CEMP to be developed during the
design phase to confirm feasibility.

Conduct first site sampling as soon
as dam has been drained.

Develop a sampling program for
construction works to include in
contractor scope of works.

PCW

PCW

PCW

SMEC

PCW

PCW

During

Demolition

The demolition/excavation
process causes undetected
weakening of the existing
remaining structure.

collapsef/instability

Include the vibration limits within the
statement of requirements in the
tender documents.

Determine and recommend
vibration limits and monoitor during
construction.

PCW

SMEC

Demolition

The demolition/excavation
process causes weakening of
the remaining structure once

the abutments are removed

collapse during a flood.

Conduct an analysis of the
abutment and labrynth walls in
current condition and estimate
strength with backfill removed.

Determine and recommend
vibration limits and monitor during
construction.

Include the vibration limits within the
statement of requirements in the
tender documents.

Detailed structural analysis of the
wall as soon as the site is drained.

Inspection of the exposed structure
and foundations as soon as
possible to confirm design
assumptions.

SMEC

SMEC

PCW

SMEC

SMEC

1/06/2016|

Demolition

The tight program will lead to

increased safety risks due to

the requirement to work more
quickly

Serious injury or death.

Refine client construction sequence
proposal to assist/guide tenderers.

Coordinate the program with the
wetlands project to prevent reduced
time available to undertake the
construction.

Closely manage the program

including all preparatory
activitiesthat can be undertaken

prior to the contractor engagement.

Review opportunities for pre-site
activities and include a requirement
for tenderers to address this in their

methodology response in the
tender.

Client to investigate ECI style of
contract to achieve contractor input
into the solution.

PCW

31/12/2015

Construction/opera
tion

There is a confined space
access incident

Serious injury or death during
both construction and
operations phases.

Client to ensure the contractor
follows the established ACT
Government WHS protocols

including workers having
appropriate qualifications.

The design and construction of the
valve chamber to be developed and
reviewed in consultation with the
dam operator and identify it as a
confined space to the operator and
identify this in the O&M Manual.

Identify the valve chamber as a
confined space (in the tender
documents) once it is completed
and testing is underway.

PCW

SMEC

PCW

1/06/2016|

8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No Include in register of special contract provisions
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
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Construction

Complexity of permanent
concrete works significantly
increases time on site

Flooding and associated risks.

Client to investigate ECI style of
contract to achieve contactor input
into the construction solution.

Review the design to investigate
opportunities to optimise the
construction process.

PCW

SMEC

1/02/2016

Demolition/Constru
ction

During a flood event equipment
is not able to be moved out of
working area in time

Serious damage to equipment

SMEC to investigate alternatives
which eliminate flow from the site.

If ECI is not used require the
tenderers to submit a detailed
methodology and weight safety
aspects of methodology highly in
the tender evaluation.

Contract requirement for evacuation
plans to be provided prior to work
commencing.

Client to investigate ECI style of
contract to achieve contractor input
into the construction solution.

SMEC

PCW

PCW

PCW

1/02/2016|

Construction

Either a construction worker or
a member of the public is
exposed to asbestos before it
is identified

A member of the public or
construction worker becoming
sick.

Conduct first site sampling as soon
as dam has been drained.

Undertake desktop msearch of
historic records.

Develop unexpected finds protocol.
Develop sampling program for

construction works to include in
contractor scope of works.

PCW

1/06/2016|

8/12/2015 SMEC PM No
8/12/2015 SMEC PM No
9/12/2015 SMEC PM No

o|o|o|o|o|o|o|o|o|o|o|o|o|e|o|o|o|e

Likelihood Consequence

Level of
Risk

Risk Priority

1 — Very Rare chance of occurence o] 1 — Insignificant impact or harm

=21-25

2 — Rare chance of occurence or causing]2 — Minor impact or harm

> 17 - < 21|

3 — Moderate chance of occurrence or]3 — Moderate impact or harm

=13 - <17

4 — Above average chance of occurrence 4 — Major, but reversible impact or}

=10 -<13

5 - Almost certain chance of occurrence] S — Catastrophic impact or harm.

28 -<10

BINANE

[Note: Risk level re-rated as 1 for risks that have happened.
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APPENDIXH CONTAMINATION ASSESSMENT LABORATORY
RESULTS & QA/QC INFORMATION




Enuvironmental

QA/QC Compliance Assessment for DQO Rep

Work Order :ES1524909 Page “10f4

Client : SMEC AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact g o) Telephone : +61-2-8784 8555

Project . ISABELLA Date Samples Received : 26-Jun-2015

Site D mm—- Issue Date : 03-Jul-2015

Sampler I_ No. of samples received -1

Order number - 3002402 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.
® NO Method Blank value outliers occur.

NO Duplicate outliers occur.

NO Laboratory Control outliers occur.

°
°
® NO Matrix Spike outliers occur.
°

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

Outliers : Analysis Holding Time Compliance

® NO Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

® NO Quality Control Sample Frequency Outliers exist.

RIGHT SOLUTIONS RIGHT PARTNER
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Work Order - ES1524909

Client - SMEC AUSTRALIA PTY LTD
Project - ISABELLA

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencihng 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. 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.

Matrix: SOIL Evaluation: x = Holding time breach ; v" = Within holding time.
] Sample Date Extraction / Preparation Analysis

Container / Client Sample ID(s)

Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EA055: Moisture Content

oil Glass Jar - Unpreserved (EA055-103)
T01_180615 26-Jun-2015 - - 29-Jun-2015 10-Jul-2015 v

EGO005T: Total Metals by ICP-AES

oil Glass Jar - Unpreserved (EG005T)
TO1_180615 26-Jun-2015 01-Jul-2015 23-Dec-2015 Ve 02-Jul-2015 23-Dec-2015 v

EGO035T: Total Recoverable Mercury by FIMS x

oil Glass Jar - Unpreserved (EG035T)
TO01_180615 26-Jun-2015 01-Jul-2015 24-Jul-2015 Ve 02-Jul-2015 24-Jul-2015 v
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Work Order - ES1524909

Client - SMEC AUSTRALIA PTY LTD
Project - ISABELLA

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: x = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.

Quality Control Sample Type

Count

Rate (%)

Analytical Methods
Laboratory Duplicates (DUP)

Method

Reaular

Actual

Expected ‘ Evaluation

Quality Control Specification

10.00

Moisture Content EA055-103 20 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 20 10.00 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 13 15.38 10.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Laboratory Control Samples (LCS) [

Total Mercury by FIMS EGO035T 20 5.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 13 7.69 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Method Blanks (MB) |

Total Mercury by FIMS EGO035T 20 5.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 13 7.69 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Matrix Spikes (MS) |

Total Mercury by FIMS EGO035T 20 5.00 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 13 7.69 5.00 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Work Order - ES1524909

Client - SMEC AUSTRALIA PTY LTD
Project - ISABELLA

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 Descriptions

Moisture Content EA055-103 SOIL In-house. 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).

Total Metals by ICP-AES EG005T 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 Mercury by FIMS EGO035T SOIL In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation) AAS)
FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an
appropriate acid digestion. lonic mercury is reduced online to atomic mercury vapour by SnCI2 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)



ALS

Work Order : ES1 524909
Client : SMEC AUSTRALIA PTY LTD
Contact :

Address P OBOX 1654

Quote number

E-mail

Telephone

Facsimile .

Project : ISABELLA
Order number : 3002402
C-O-C number : 0129

Site fp—

Enuvironmental

QUALITY CONTROL REPORT

FYSHWICK ACT, AUSTRALIA 2609

Page

Laboratory
Contact
Address

E-mail

Telephone

Facsimile

QC Level

Date Samples Received
Date Analysis Commenced
Issue Date

No. of samples received

No. of samples analysed

:1of4

: Environmental Division Sydney

. 277-289 Woodpark Road Smithfield NSW Australia 2164

. +61-2-8784 8555

. +61-2-8784 8500

: NEPM 2013 Schedule B(3) and ALS QCS3 requirement
: 26-Jun-2015

:29-Jun-2015

: 03-Jul-2015

1

1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted.

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

A NATA Accredited
Laboratory 825
N T Accredited for

v compliance with
ISO/IEC 17025.

WORLD RECOGNISED
ACCREDITATION

Signatories

This document has been electronically signed by the authorized signatories

compliance with procedures specified in 21 CFR Part 11.

Signatories

Position

indicated below. Electronic signing has been carried out

Accreditation Category

ir

Senior Spectroscopist

Sydney Inorganics

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Order . ES1524909

Client - SMEC AUSTRALIA PTY LTD

Project - ISABELLA 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 higt

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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Work Order . ES1524909

Client - SMEC AUSTRALIA PTY LTD

Project - ISABELLA 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 < 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
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (QC Lot: 139536) i
ES1524899-002 Anonymous EA055-103: Moisture Content (dried @ 103°C) 1 | % 515 463 10.6 0% - 20%
ES1524910-003 Anonymous EA055-103: Moisture Content (dried @ 103°C) -— 1 % 84.4 84.7 0.274 0% - 20%
EGO005T: Total Metals by ICP-AES (QC Lot: 142009) |
ES1524836-004 Anonymous 1 markg <1 <1 0.00 No Limit
EGO05T: Chromium 7440-47-3 2 mg/kg 10 9 0.00 No Limit
EGO005T: Nickel 7440-02-0 2 mg/kg 9 8 18.0 No Limit
EGO005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit
EGO0O05T: Copper 7440-50-8 5 mg/kg 6 6 0.00 No Limit
EGO005T: Lead 7439-92-1 5 mg/kg 8 8 0.00 No Limit
EGO005T: Zinc 7440-66-6 5 mg/kg 17 17 0.00 No Limit
ES1524929-002 Anonymous EGO005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 7 8 12.8 No Limit
EGO005T: Nickel 7440-02-0 2 mg/kg 27 36 276 0% - 50%
EGO005T: Arsenic 7440-38-2 5 mg/kg 6 6 0.00 No Limit
EGO005T: Copper 7440-50-8 5 mg/kg 41 52 23.9 0% - 50%
EGO005T: Lead 7439-92-1 5 mg/kg 12 1 9.31 No Limit
EGOO05T: Zinc 7440-66-6 5 mg/kg 31 34 9.44 No Limit
EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 142008) |
ES1524815-001 Anonymous EGO035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No Limit
ES1524826-002 Anonymous EGO035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No Limit
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Work Order . ES1524909

Client - SMEC AUSTRALIA PTY LTD

Project - ISABELLA 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 Unit Result Concentration LCS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 142009)

EGO005T: Arsenic 7440-38-2 5 mg/kg <5 21.7 mg/kg 114 92 130
EGO005T: Cadmium 7440-43-9 1 mg/kg <1 4.64 mg/kg 98.4 87 121
EGO005T: Chromium 7440-47-3 2 mg/kg <2 43.9 mg/kg 95.7 80 136
EGO0O05T: Copper 7440-50-8 5 mg/kg <5 32 mg/kg 97.0 93 127
EGO005T: Lead 7439-92-1 5 mg/kg <5 40 mg/kg 97.6 86 124
EGO005T: Nickel 7440-02-0 2 mg/kg <2 55 mg/kg 102 93 131
EGO005T: Zinc 7440-66-6 5 mg/kg <5 60.8 mg/kg 103 81 133

EGO035T: Mercury 7439-97-6 0.1 mg/kg <0.1 ‘ 2.57 mg/kg 82.9 70 105

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
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb C ation MS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 142009)
ES1524836-005 Anonymous EGO05T: Arsenic 7440-38-2 50 mg/kg 115 70 130
EGO005T: Cadmium 7440-43-9 50 mg/kg 106 70 130
EGO005T: Chromium 7440-47-3 50 mg/kg 103 70 130
EGO005T: Copper 7440-50-8 250 mg/kg 104 70 130
EGO005T: Lead 7439-92-1 250 mg/kg 105 70 130
EGO05T: Nickel 7440-02-0 50 mg/kg 103 70 130
EGO005T: Zinc 7440-66-6 250 mg/kg 106 70 130

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 142008) :
ES1524815-001 Anonymous EGO035T: Mercury 7439-97-6 5 mg/kg 93.9 70 130
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Work Order
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Laboratory . Environmental Division Sydney

Contact :

Address . 277-289 Woodpark Road Smithfield NSW Australia 2164
E-mail :

Telephone . +61-2-8784 8555

Facsimile : +61-2-8784 8500

QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Date Samples Received : 26-Jun-2015 14:10

Date Analysis Commenced : 29-Jun-2015

Issue Date : 03-Jul-2015 10:25

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 Certificate of Analysis contains the following information:

® General Comments
® Analytical Results
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Work Order - ES1524909

Client : SMEC AUSTRALIA PTY LTD

Project - ISABELLA 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
@ = ALS is not NATA accredited for these tests.

Analytical Results
Sub-Matrix: SOIL Client sample ID T01_180615
(Matrix: SOIL)
Client sampling date / time [26-Jun-2015] - - - -
Compound CAS Number Unit ES1524909-001 | = seeeeee m———— | e m———nn
Result Result ) Result Result Result

EA055: Moisture Content

EGO005T: Total Metals by ICP-AES

Arsenic 7440-382| 5 mglkg <5 ‘
Cadmium 7440-43-9 1 mg/kg <1
Chromium 7440-47-3 2 mg/kg 7
Copper 7440-50-8 5 mg/kg <5 ene — j— I
Lead 7439-92-1 5 mg/kg 12
Nickel 7440-02-0 2 mg/kg 5
Zinc 7440-66-6 5 mg/kg 24

EGO035T: Total Recoverable Mercury by FIMS
Mercury 7439-97-6
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CLIENT DETAILS

STATEMENT OF QA/QC
PERFORMANCE

LABORATORY DETAILS

SE140881 RO

- N
Contact I Manager penedue 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
reeprone Telephone ehedule 22 @)0)
Facsimile . Facsimile [
Email Schedule 2.2 (a)(ii) Email au.environmental.sydney@sgs.com
Project Isabella SGS Reference SE140881 RO
Order Number 0127-0128 Report Number 0000114603
Samples 7 Date Reported 03 Jul 2015
. J
COMMENTS
~
All the laboratory data for each environmental matrix was compared to SGS Environmental Services' stated
Data Quality Objectives (DQO). Comments arising from the comparison were made and are reported below.
The data relating to sampling was taken from the Chain of Custody document and was supplied by the Client.
This QA/QC Statement must be read in conjunction with the referenced Analytical Report.
The Statement and the Analytical Report must not be reproduced except in full.
All Data Quality Objectives were met with the exception of the following:
Matrix Spike Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest 1 item
- J
— SAMPLE SUMMARY ~
Sample counts by matrix 7 Soils Type of documentation received cocC
Date documentation received 29/6/15@8.57am Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 5.3°C
Sample container provider Other Lab Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Bricks Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received
. J

SGS Australia Pty Ltd

Environmental Services

ABN 44 000 964 278

Unit 16 33 Maddox St
PO Box 6432 Bourke Rd BC

Alexandria NSW 2015
Alexandria NSW 2015

Australia  t +61 2 8594 0400

Australia

f+61 28594 0499

www.au.sgs.com

3/7/12015

Member of the SGS Group
Page 1 of 9
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HOLDING TIME SUMMARY SE140881 RO

~
J

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

Extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some
analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and analysis dates are shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default.

-
-

Fibre Identification in soil Method: ME-(AU)-[ENV]ANG602
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TPA1_0.5 SE140881.001 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015
TPA1_1.0 SE140881.002 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015
TPA2_0.2 SE140881.003 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015
TPA2_1.0 SE140881.004 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015
TP3A_0.5 SE140881.005 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015
TP3A_1.0 SE140881.006 LB080018 18 Jun 2015 26 Jun 2015 17 Jun 2016 30 Jun 2015 17 Jun 2016 03 Jul 2015

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TPA1_0.5 SE140881.001 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
TPA1_1.0 SE140881.002 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
TPA2_0.2 SE140881.003 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
TPA2_1.0 SE140881.004 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
TP3A_0.5 SE140881.005 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
TP3A_1.0 SE140881.006 LB080079 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 01 Jul 2015
D01_180615 SE140881.007 LB080107 18 Jun 2015 26 Jun 2015 16 Jul 2015 01 Jul 2015 16 Jul 2015 02 Jul 2015

Moisture Content Method: ME-(AU)-[ENV]JAN0O02
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TPA1_0.5 SE140881.001 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
TPA1_1.0 SE140881.002 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
TPA2_0.2 SE140881.003 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
TPA2_1.0 SE140881.004 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
TP3A_0.5 SE140881.005 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
TP3A_1.0 SE140881.006 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015
D01_180615 SE140881.007 LB079946 18 Jun 2015 26 Jun 2015 02 Jul 2015 29 Jun 2015 04 Jul 2015 01 Jul 2015

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]JAN040/AN320
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TPA1_0.5 SE140881.001 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
TPA1_1.0 SE140881.002 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
TPA2_0.2 SE140881.003 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
TPA2_1.0 SE140881.004 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
TP3A_0.5 SE140881.005 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
TP3A_1.0 SE140881.006 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015
DO01_180615 SE140881.007 LB080140 18 Jun 2015 26 Jun 2015 15 Dec 2015 02 Jul 2015 15 Dec 2015 02 Jul 2015

3/7/2015 Page 2 of 9
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SURROGATES SE140881 RO

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). At least two of three routine level soil
sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

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

No surrogates were required for this job.

3/7/12015 Page 3 of 9
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METHOD BLANKS SE140881 RO

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

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

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Number Parameter Units LOR Result
LB080079.001 Mercury mg/kg 0.01 <0.01
LB080107.001 Mercury mg/kg 0.01 <0.01
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]ANO40/AN320
Sample Number Parameter
LB080140.001 Arsenic, As mg/kg 1 <1

Cadmium, Cd mg/kg 0.3 <0.3

Chromium, Cr mg/kg 0.5 <0.5

Copper, Cu mg/kg 0.5 <0.5

Lead, Pb mg/kg 1 <1

Nickel, Ni mg/kg 0.5 <05

Zinc, Zn mg/kg 2 <2

3/7/2015

Page 4 of 9



1272

DUPLICATES SE140881 RO

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

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

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

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

- J
Mercury in Soil Method: ME-(AU)-[ENV]AN312
Original Duplicate Parameter Units LOR Original Duplicate Criteria% RPD %
SE140858.058 LB080107.014 Mercury mg/kg 0.01 0.07205264700.0707261420 100 2
SE140881.003 LB080079.014 Mercury mg/kg 0.01 0.02 0.02 200 0
SE140881.007 LB080107.021 Mercury mg/kg 0.01 <0.01 <0.01 200 0
SE140917.002 LB080079.024 Mercury mg/kg 0.01 0.02 0.01 200 0
Moisture Content Method: ME-(AU)-[ENV]AN002
Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE140881.003 LB079946.011 % Moisture Y%owlw 1 14.9 16.0 36 7
SE140881.007 LB079946.016 % Moisture % 1 9.9 8.3 41 17
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]ANO40/AN320
Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE140881.006 LB080140.014 Arsenic, As mg/kg 1 2 2 81 0
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 200 0
Chromium, Cr mg/kg 0.5 5.6 6.0 39 8
Copper, Cu mg/kg 0.5 3.1 3.1 46 1
Lead, Pb mglkg 1 9 9 41 2
Nickel, Ni mg/kg 0.5 3.2 3.2 46 1
Zinc, Zn mg/kg 2 14 14 45 2
SE140965.001 LB080140.024 Arsenic, As mg/kg 1 11.41654028412.5243396731 38 9
Cadmium, Cd mg/kg 0.3 0.30289027370.3130451328 127 3
Chromium, Cr mg/kg 0.5 18.568012266%16.043801507( 33 15
Copper, Cu mg/kg 0.5 17.68779173920.016150596: 33 12
Lead, Pb mg/kg 1 70.21297167892.369215845( 31 27
Nickel, Ni mg/kg 0.5 7.97152929697.5362848380 36 6
Zinc, Zn mg/kg 2 75.54320667714.080589553¢ 32 22

3/7/2015 Page 5 of 9
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LABORATORY CONTROL SAMPLES SE140881 RO

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

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

S J
Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %

LB080079.002 Mercury mg/kg 0.01 0.23 0.2 70-130 114
LB080107.002 Mercury mg/kg 0.01 0.20 0.2 70-130 100
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]AN040/AN320
Sample Number Parameter LOR Result Expected Criteria % Recovery %
LB080140.002 Arsenic, As mg/kg 1 46 50 80-120 91
Cadmium, Cd mg/kg 0.3 47 50 80 - 120 94
Chromium, Cr mg/kg 0.5 47 50 80-120 93
Copper, Cu mg/kg 0.5 48 50 80-120 96
Lead, Pb mg/kg 1 46 50 80 - 120 92
Nickel, Ni mg/kg 0.5 47 50 80 - 120 93
Zinc, Zn mg/kg 2 47 50 80 - 120 93
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MATRIX SPIKES SE140881 RO

( 1
Matrix Spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub -sample during the
sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the
percentage recovery is established in the SGS QA/QC plan (ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of this report.

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

- J

Mercury in Soil Method: ME-(AU)-[ENV]AN312

QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%

SE140854.001 LB080107.004 Mercury mg/kg 0.01 0.22 0.04472482598 0.2 85

SE140865.001 LB080079.004 Mercury mg/kg 0.01 0.21 0.00579042275 0.2 104

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]AN040/AN320

QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE140867.012 LB080140.004 Lead, Pb mg/kg 1 41 12 50 59 @
Page 7 of 9
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MATRIX SPIKE DUPLICATES SE140881 RO

Matrix spike duplicates are calculated as Relative Percent Difference (RPD) using the formula: RPD = | OriginalResult - ReplicateResult | x 100 / Mean
The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.

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

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

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

No matrix spike duplicates were required for this job.
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FOOTNOTES

SE140881 RO

s 3

Samples analysed as received.

Solid samples expressed on a dry weight basis.

QC criteria are subject to internal review according to the SGS QA/QC plan and may be provided on request or alternatively can be found here:
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20PIlan.pdf

N J

* Non-accredited analysis.
- Sample not analysed for this analyte.
A Analysis performed by external laboratory.
1S Insufficient sample for analysis.
LNR Sample listed, but not received.
LOR Limit of reporting.
QFH QC result is above the upper tolerance.
QFL QC result is below the lower tolerance.
0) At least 2 of 3 surrogates are within acceptance criteria.
@) RPD failed acceptance criteria due to sample heterogeneity.
® Results less than 5 times LOR preclude acceptance criteria for RPD.
® Recovery failed acceptance criteria due to matrix interference.
® Recovery failed acceptance criteria due to the presence of significant concentration of analyte (i.e. the
concentration of analyte exceeds the spike level).
® LOR was raised due to sample matrix interference.
@ LOR was raised due to dilution of significantly high concentration of analyte in sample.
Reanalysis of sample in duplicate confirmed sample heterogeneity and inconsistency of results.
® Recovery failed acceptance criteria due to sample heterogeneity.
LOR was raised due to high conductivity of the sample (required dilution).
T Refer to Analytical Report comments for further information.

4 N
This document is issued, on the Client's behalf, by the Company under its General Conditions of Service, available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein.

Any other holder of this document is advised that information contained herein reflects the Company's findings at the time of its intervention only and
within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents.
This test report shall not be reproduced, except in full.
- J
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SGS ANALYTICAL REPORT NATA

WORLD RECOGNISED
ACCREDITATION

,— CLIENT DETAILS LABORATORY DETAILS ~
Contact I Manager peneaie 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telephone Poreie 2 1) Telephone Sehedule 22 @)0)
Facsimile S T Facsimile Soheqe 2 2 @
Email _ Email au.environmental.sydney@sgs.com
Project Isabella SGS Reference SE140881 RO
Order Number 0127-0128 Report Number 0000114602
Samples 6 Date Reported 03 Jul 2015
Date Received 26 Jun 2015
~— COMMENTS ~
Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).
No respirable fibres detected in all samples using trace analysis technique.
Asbestos analysed by Approved Identifier |||
- J

e SIGNATORIES

Production Manager Senior Chemist Asbestos Analyst
SGS Australia Pty Ltd Environmental Services Unit 16 33 Maddox St Alexandria NSW 2015 Australia  t+61 2 8594 0400 f+61 2 8594 0499 WWw.au.sgs.com
ABN 44 000 964 278 PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia
‘ Member of the SGS Group
3/07/2015
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SE140881 RO

RESULTS
Fibre Identification in soil Method ~ AN602 ]
(" Laboratory Client Matri Sample Date Sampled | Fibre Identificati Est.%wiw*
Reference Reference atrix Description ate Sample ibre Identification st.%w/w
SE140881.001 TPA1_0.5 Soil 534g 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE140881.002 TPA1_1.0 Soil 5359 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE140881.003 TPA2_0.2 Soil 430g 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE140881.004 TPA2_1.0 Soil 606g 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE140881.005 TP3A_0.5 Soil 4779 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE140881.006 TP3A_1.0 Soil 515¢g 18 Jun 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
_ %
3/07/2015 Page 2 of 3



1279

SE140881 RO
SG METHOD SUMMARY

METHOD
Y METHODOLOGY SUMMARY ™

ANG602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic “clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory “clue’ for positive identification. If sufficient
“clues” are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from the sample which cannot be returned.

Fibres/material that cannot be unequivocably identified as one of the three asbestos forms, will be reported as
unknown mineral fibres (umf).

AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the detection limit of this technique has
been found to lie generally in the range of 1in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."

The sample can be reported “no asbestos found at the reporting limit of 0.1 g/kg” (<0.01%w/w) where AN602
section 4.5 of this method has been followed, and if-

(a) no trace asbestos fibres have been detected (i.e. no ‘respirable’ fibres):

(b) the estimated weight of non-respirable asbestos fibre bundles and/or the estimated weight of asbestos in
asbestos-containing materials are found to be less than 0.1g/kg: and

(c) these non-respirable asbestos fibre bundles and/or the asbestos containing materials are only visible under
stereo-microscope viewing conditions.

. J
,— FOOTNOTES ~
Amosite - Brown Asbestos NA - Not Analysed
Chrysotile - White Asbestos LNR - Listed, Not Required
Crocidolite - Blue Asbestos * - Not Accredited
Amphiboles - Amosite and/or Crocidolite ** - Indicative data, theoretical holding time exceeded.

(In reference to soil samples only) This report does not comply with the analytical reporting recommendations in the Western Australian Department
of Health Guidelines for the Assessment and Remediation and Management of Asbestos Contaminated sites in Western Australia - May 2009.

Sampled by the client.

Where reported: 'Asbestos Detected': Asbestos detected by polarized light microscopy, including dispersion staining.

Where reported: 'No Asbestos Found': No Asbestos Found by polarized light microscopy, including dispersion staining.

Where reported: 'UMF Detected: Mineral fibres of unknown type detected by polarized light microscopy, including dispersion staining. Confirmation
by another independent analytical techniqgue may be necessary.

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in some asbestos -containing bulk materials using
polarised light microscopy. This is due to the low grade or small length or diameter of asbestos fibres present in the material, or to the fact that very
fine fibres have been distributed intimately throughout the materials.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here :
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attenton is drawn to the Ilimitation of
liability, indemnification and jurisdiction issues defined therein.

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

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

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

\
3/07/2015 Page 3 of 3
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SGS ANALYTICAL REPORT NATA

WORLD RECOGNISED
ACCREDITATION

CLIENT DETAILS LABORATORY DETAILS
—
Contact - Manager peneae 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telephone el 22 0 Telephone enedule 22 @)
Facsimile ST Facsimile STee 2 2
Email Schedule 2.2 (a)(ii) Email au.environmental.sydney@sgs.com
Project Isabella SGS Reference SE140881 RO
Order Number 0127-0128 Report Number 0000114601
Samples 7 Date Reported 3/7/2015
Date Received 26/6/2015 Date Started 30/6/2015
-
— COMMENTS ~
Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).
No respirable fibres detected in all samples using trace analysis technique.
Asbestos analysed by Approved Identifier || NG
-
— SIGNATORIES
Production Manager Senior Chemist Asbestos Analyst
SGS Australia Pty Ltd Environmental Services Unit 16 33 Maddox St Alexandria NSW 2015 Australia  t+61 2 8594 0400 f+61 2 8594 0499 WwWw.au.sgs.com
ABN 44 000 964 278 PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia
‘ Member of the SGS Group
3/07/2015
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ANALYTICAL RESULTS

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest [ANO40/AN320] Tested: 2/7/2015

SE140881 RO

TPA1_0.5 TPA1_1.0 TPA2_0.2 TPA2_1.0 TP3A_0.5
SOIL SOIL SOIL SOIL SOIL

18/6/2015 18/6/2015 18/6/2015 18/6/2015 18/6/2015
PARAMETER SE140881.001 SE140881.002 SE140881.003 SE140881.004 SE140881.005
Arsenic, As mg/kg 1 2 2 2 2 2
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Chromium, Cr mg/kg 0.5 59 59 15 32 56
Copper, Cu mg/kg 0.5 35 3.8 4.7 2.1 4.2
Lead, Pb mg/kg 1 10 10 17 8 12
Nickel, Ni mg/kg 0.5 2.7 4.0 3.3 2.6 3.2
Zinc, Zn mg/kg 2 16 16 12 17 13

TP3A_1.0 DO01_1
SOIL SOIL

18/6/2015 18/6/2015
PARAMETER SE140881.006 SE140881.007
Arsenic, As mg/kg 1 2 2
Cadmium, Cd mg/kg 0.3 <0.3 <0.3
Chromium, Cr mg/kg 05 5.6 5.6
Copper, Cu mg/kg 05 3.1 35
Lead, Pb mg/kg 1 9 8
Nickel, Ni mg/kg 0.5 3.2 341
Zinc, Zn mg/kg 2 14 14

3/07/2015
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Mercury in Soil [AN312]

Tested: 1/7/2015

ANALYTICAL RESULTS

SE140881 RO

TPA1_0.5 TPA1_1.0 TPA2_0.2 TPA2_1.0 TP3A_0.5
SOIL SOIL SOIL SOIL SOIL
18/6/2015 18/6/2015 18/6/2015 18/6/2015 18/6/2015
PARAMETER SE140881.001 SE140881.002 SE140881.003 SE140881.004 SE140881.005
Mercury mg/kg 0.01 <0.01 <0.01 0.02 <0.01 <0.01
TP3A_1.0 D01_180615
SOIL SOIL
18/6/2015 18/6/2015
PARAMETER SE140881.006 SE140881.007
Mercury mg/kg 0.01 <0.01 <0.01
3/07/2015 Page 3 of 6
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Moisture Content [AN002]

PARAMETER

% Moisture

Tested: 29/6/2015

ANALYTICAL RESULTS

TPA1_0.5

SOIL

18/6/2015
SE140881.001

Yow/w 1 84

TPA1_1.0
SOIL

18/6/2015
SE140881.002

79

TPA2_ 0.2
SOIL

18/6/2015
SE140881.003

14.9

SE140881 RO

TPA2_1.0

SOIL

SE140881.004
6.8

|
\ 18/6/2015
\

TP3A_0.5
SOIL

18/6/2015
SE140881.005

10.5

% Total Solids

Yowlw 1 91.6

92.1

85.1

93.2

89.5

TP3A_1.0 DO01_180615
SOIL SOIL
18/6/2015 18/6/2015
PARAMETER SE140881.006 SE140881.007
% Moisture Yow/w 1 9.9 9.9
% Total Solids Yow/w 1 90.1 90.1

3/07/2015
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ANALYTICAL RESULTS SE140881 RO

Fibre Identification in soil [AN602] Tested: 30/6/2015

TPA1_0.5 TPA1_1.0 TPA2_0.2 TPA2_1.0 TP3A_0.5
SOIL SOIL \ SOIL \ SOIL \ SOIL
18/6/2015 18/6/2015 ‘ 18/6/2015 ‘ 18/6/2015 ‘ 18/6/2015
PARAMETER SE140881.001 SE140881.002 ‘ SE140881.003 ‘ SE140881.004 ‘ SE140881.005
Asbestos Detected No unit - No No No No No
Estimated Fibres* Yowlw 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

TP3A_1.0
SOIL
18/6/2015
PARAMETER SE140881.006
Asbestos Detected No unit - No
Estimated Fibres* Yow/w 0.01 <0.01

3/07/2015 Page 5 of 6
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SGS

METHOD

METHOD SUMMARY SE140881 RO

METHODOLOGY SUMMARY

' N

AN002 The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating
basin. After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of
moisture will take some time in a drying oven for complete removal of water.

ANO040/AN320 A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to complete the
digestion of metals. The digest is then analysed by ICP OES with metals results reported on the dried sample
basis. Based on USEPA method 200.8 and 6010C.

ANO040 A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the
digestion of metals and then filtered for analysis by ASS or ICP as per USEPA Method 200.8.

AN312 Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid,
mercury ions are reduced by stannous chloride reagent in acidic solution to elemental mercury. This mercury
vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser.
Quantification is made by comparing absorbances to those of the -calibration standards. Reference APHA
3112/3500

ANG602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic ‘clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory ‘clue® for positive identification. If sufficient
‘clues’ are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from the sample which cannot be returned.

Fibres/material that cannot be unequivocably identified as one of the three asbestos forms, will be reported as
unknown mineral fibres (umf).
AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the detection limit of this technique has
been found to lie generally in the range of 1in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."
The sample can be reported “no asbestos found at the reporting limit of 0.1 g/kg” (<0.01%w/w) where ANG602
section 4.5 of this method has been followed, and if-
(a) no trace asbestos fibres have been detected (i.e. no ‘respirable’ fibres):
(b) the estimated weight of non-respirable asbestos fibre bundles and/or the estimated weight of asbestos in
asbestos-containing materials are found to be less than 0.1g/kg: and
(c) these non-respirable asbestos fibre bundles and/or the asbestos containing materials are only visible under
stereo-microscope viewing conditions.

. )

FOOTNOTES

- R
* Analysis not covered by the - Not analysed. UOM Unit of Measure.
scope of accreditation. NVL Not validated. LOR Limit of Reporting.
** Indicative data, theoretical IS Insufficient sample for analysis. T Raised/lowered Limit of
holding time exceeded. LNR Sample listed, but not received. Reporting.
A Performed by outside
laboratory.
Samples analysed as received.
Solid samples expressed on a dry weight basis.
Some totals may not appear to add up because the total is rounded after adding up the raw values.
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here:
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf
This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attention is drawn to the limitation of
liability, indemnification and jurisdiction issues defined therein.
Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only
and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents.
This report must not be reproduced, except in full.
- J
3/07/2015 Page 6 of 6
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INTERPRETIVE QUALITY CONTROL REPORT

Work Order :ES1506748 Page :10of5

Client : SMEC AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney

Contact iSchedule 2.2 (a)(ii) | Contact : Client Services

Address P O BOX 1654 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

FYSHWICK ACT, AUSTRALIA 2609

Schedule 2.2 @) ] sydney@lsgobelcom
Telephone :_ Telephone : +61-2-8784 8555
Facsimile :_ Facsimile : +61-2-8784 8500

E-mail

Project : 3002402 ISABELLA WEIR QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Site D
C-O-C number - 0338 & 0342 Date Samples Received : 23-MAR-2015
Sampler CET Issue Date : 30-MAR-2015
Order number e
No. of samples received 1
Quote number - EN/025/14 No. of samples analysed 1

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 Interpretive Quality Control Report contains the following information:

® Analysis Holding Time Compliance

® Quality Control Parameter Frequency Compliance

® Brief Method Summaries

® Summary of Outliers

277-289 Woodpark Road Smithfield NSW Australia 2164 +61-2-8784 8555  Facsimile +61-2-8784 8500
Environmental Division Sydney 84 009 936 029 Part of the ALS Group  An ALS Limited Company
www.alsglobal.com

AIGHT sOowuTions
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Work Order - ES1506748

Client - SMEC AUSTRALIA PTY LTD
Project - 3002402 ISABELLA WEIR

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. 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.

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

Sample Date Extraction / Preparation Analysis

Method
Container / Client Sample ID(s)

Date extracted Due for extraction Evaluation Date analysed Due for analysis ‘ Evaluation

EA055: Moisture Content

Soil Glass Jar - Unpreserved (EA055-103)
QA4 19-MAR-2015 —— 24-MAR-2015 02-APR-2015 v

EGO005T: Total Metals by ICP-AES [

oil Glass Jar - Unpreserved (EG005T)
QA4 19-MAR-2015 25-MAR-2015 15-SEP-2015 v 26-MAR-2015 15-SEP-2015 v

EGO035T: Total Recoverable Mercury by FIMS 1

oil Glass Jar - Unpreserved (EG035T)
QA4 19-MAR-2015 25-MAR-2015 16-APR-2015 v 27-MAR-2015 16-APR-2015 v

EP068A: Organochlorine Pesticides (OC) 9

oil Glass Jar - Unpreserved (EP068)
QA4 19-MAR-2015 | 26-MAR-2015 02-APR-2015 v 26-MAR-2015 05-MAY-2015 v

EP068B: Organophosphorus Pesticides (OP) L

oil Glass Jar - Unpreserved (EP068)
QA4 19-MAR-2015 26-MAR-2015 02-APR-2015 Ve 26-MAR-2015 05-MAY-2015 v

EP080/071: Total Petroleum Hydrocarbons E

oil Glass Jar - Unpreserved (EP071)
QA4

EP080: BTEXN

oil Glass Jar - Unpreserved (EP080)
QA4 19-MAR-2015 24-MAR-2015 02-APR-2015 v 27-MAR-2015 02-APR-2015 v

EP080/071: Total Petroleum Hydrocarbons 1

oil Glass Jar - Unpreserved (EP080)
QA4 19-MAR-2015 24-MAR-2015 02-APR-2015 V4 27-MAR-2015 02-APR-2015 v

19-MAR-2015 26-MAR-2015 02-APR-2015 v 26-MAR-2015 05-MAY-2015 v
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Work Order - ES1506748

Client - SMEC AUSTRALIA PTY LTD
Project - 3002402 ISABELLA WEIR

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: x = Quality Control frequency not within specification ; v = Quality Control frequency within specification.

Quality Control Sample Type Count Rate (%) Quality Control Specification

Analvtical Methods Method Reaular Actual Expected ‘ Evaluation

Laboratory Duplicates (DUP)

Moisture Content EA055-103 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Pesticides by GCMS EP068 1 7 14.3 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH - Semivolatile Fraction EP071 1 10 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH Volatiles/BTEX EP080 2 17 11.8 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Pesticides by GCMS EP068 1 7 14.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH - Semivolatile Fraction EP071 1 10 10.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH Volatiles/BTEX EP080 1 17 5.9 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Pesticides by GCMS EP068 1 7 14.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH - Semivolatile Fraction EPO71 1 10 10.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH Volatiles/BTEX EP080 1 17 5.9 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Pesticides by GCMS EP068 1 7 14.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Mercury by FIMS EGO035T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Metals by ICP-AES EGO005T 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH - Semivolatile Fraction EPO71 1 10 10.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TRH Volatiles/BTEX EPO80 1 17 5.9 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Work Order - ES1506748

Client - SMEC AUSTRALIA PTY LTD
Project . 3002402 ISABELLA WEIR

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 IEDS Method Descriptions

Moisture Content EA055-103 SOIL In-house. 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).

Total Metals by ICP-AES EG005T SOIL In house: Referenced to APHA 21st ed., 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 Mercury by FIMS EGO035T SOIL In house: Referenced to AS 3550, APHA 21st ed., 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation)
AAS) FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined
following an appropriate acid digestion. lonic mercury is reduced online to atomic mercury vapour by SnCI2
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)

Pesticides by GCMS EP068 SOIL (USEPA SW 846 - 8270B) 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)

TRH - Semivolatile Fraction EP071 SOIL (USEPA SW 846 - 8015A) Sample extracts are analysed by Capillary GC/FID and quantified against alkane
standards over the range C10 - C40.

TRH Volatiles/BTEX EP080 SOIL (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.

Preparation Methods Method Matrix Method Descriptions f

Methanolic Extraction of Soils for Purge * ORG16 SOIL (USEPA SW 846 - 5030A) 5g of solid is shaken with surrogate and 10mL methanol prior to analysis by Purge

and Trap and Trap - GC/MS.

Tumbler Extraction of Solids ORG17 SOIL In-house, Mechanical agitation (tumbler). 10g of sample, Na2S0O4 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.
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Work Order - ES1506748

Client . SMEC AUSTRALIA PTY LTD

Project - 3002402 ISABELLA WEIR ALS

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 Outliers (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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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
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Work Order - ES1506748

Client . SMEC AUSTRALIA PTY LTD

Project - 3002402 ISABELLA WEIR 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.

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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Work Order - ES1506748

Client . SMEC AUSTRALIA PTY LTD

Project - 3002402 ISABELLA WEIR 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%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EA055: Moisture Content (QC Lot: 3872066)
ES1506695-005 Anonymous EA055-103: Moisture Content (dried @ 103°C) - 1.0 % 16.6 17.4 4.5 0% - 50%
ES1506767-001 Anonymous EA055-103: Moisture Content (dried @ 103°C) -— 1.0 % 30.1 314 4.4 0% - 20%
EGO005T: Total Metals by ICP-AES (QC Lot: 3873890)
ES1506676-056 Anonymous EGO05T: Beryllium 7440-41-7 1 mg/kg <1 <1 0.0 No Limit
EGO005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.0 No Limit
EGOO05T: Barium 7440-39-3 10 mg/kg 30 20 47.5 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 7 5 27.7 No Limit
EGOO05T: Cobalt 7440-48-4 2 mg/kg <2 <2 0.0 No Limit
EGOO05T: Nickel 7440-02-0 2 mg/kg 3 2 42.9 No Limit
EGO005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.0 No Limit
EGO005T: Copper 7440-50-8 5 mg/kg 6 <5 0.0 No Limit
EGOO05T: Lead 7439-92-1 5 mg/kg 6 <5 0.0 No Limit
EG005T: Manganese 7439-96-5 5 mg/kg 22 20 11.0 No Limit
EGOO05T: Selenium 7782-49-2 5 mg/kg <5 <5 0.0 No Limit
EGO005T: Vanadium 7440-62-2 5 mg/kg 11 9 13.2 No Limit
EGO005T: Zinc 7440-66-6 5 mg/kg 11 6 56.4 No Limit
EGO005T: Boron 7440-42-8 50 mg/kg <50 <50 0.0 No Limit
ES1506748-001 QA4 EGO05T: Beryllium 7440-41-7 1 mg/kg <1 <1 0.0 No Limit
EGO005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.0 No Limit
EGO005T: Barium 7440-39-3 10 mg/kg 50 60 0.0 No Limit
EGO005T: Chromium 7440-47-3 2 mg/kg 14 15 8.2 No Limit
EGO005T: Cobalt 7440-48-4 2 mg/kg 5 5 0.0 No Limit
EGOO05T: Nickel 7440-02-0 2 mg/kg 3 3 0.0 No Limit
EGOO05T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.0 No Limit
EGO005T: Copper 7440-50-8 5 mg/kg <5 <5 0.0 No Limit
EGOO05T: Lead 7439-92-1 5 mg/kg 12 12 0.0 No Limit
EGO005T: Manganese 7439-96-5 5 mg/kg 403 413 24 0% - 20%
EGOO05T: Selenium 7782-49-2 5 mg/kg <5 <5 0.0 No Limit
EGO005T: Vanadium 7440-62-2 5 mg/kg 33 31 3.8 No Limit
EGOO05T: Zinc 7440-66-6 5 mg/kg 10 10 0.0 No Limit
EGO005T: Boron 7440-42-8 50 mg/kg <50 <50 0.0 No Limit
EGO035T: Total Recoverable Mercury by FIMS (QC Lot: 3873891)
ES1506676-056 Anonymous EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.0 No Limit
ES1506748-001 QA4 EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.0 No Limit
EP068A: Organochlorine Pesticides (OC) (QC Lot: 3873862) |
ES1506905-001 Anonymous EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit
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Client - SMEC AUSTRALIA PTY LTD
Project - 3002402 ISABELLA WEIR ALS
Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP068A: Organochlorine Pesticides (OC) (QC Lot: 3873862) - continued
ES1506905-001 Anonymous EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EPO068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EPO068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: 4.4'-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EPO068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: 4.4'-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: 4.4'-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.0 No Limit
EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 <0.2 0.0 No Limit
EP068B: Organophosphorus Pesticides (OP) (QC Lot: 3873862)
ES1506905-001 Anonymous EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Malathion 121-75-5 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Ethion 563-12-2 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 <0.05 0.0 No Limit
EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 <0.2 0.0 No Limit
EP068: Parathion-methyl 298-00-0 0.2 mg/kg <0.2 <0.2 0.0 No Limit

EP068: Parathion 56-38-2 0.2 mg/kg <0.2 <0.2 0.0 No Limit
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EP080/071: Total Petroleum Hydrocarbons (QC Lot: 3871489) é
ES1506658-001 Anonymous EP080: C6 - C9 Fraction 10 mg/kg <10 <10 0.0 No Limit
ES1506658-043 Anonymous EP080: C6 - C9 Fraction - 10 mg/kg <10 <10 0.0 No Limit
EP080/071: Total Petroleum Hydrocarbons (QC Lot: 3873863)
ES1506905-001 Anonymous EP071: C15 - C28 Fraction 100 mglkg <100 <100 0.0 No Limit
EP071: C29 - C36 Fraction 100 mg/kg <100 <100 0.0 No Limit
EPOQ71: C10 - C14 Fraction - 50 mg/kg <50 <50 0.0 No Limit
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 3871489) _1
ES1506658-001 Anonymous EPO080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.0 No Limit
ES1506658-043 Anonymous EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.0 No Limit
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 3873863) ‘
ES1506905-001 Anonymous EP071: >C16 - C34 Fraction - 100 mg/kg <100 <100 0.0 No Limit
EPO071: >C34 - C40 Fraction ———- 100 mg/kg <100 <100 0.0 No Limit
EPO071: >C10 - C16 Fraction >C10_C16 50 mg/kg <50 <50 0.0 No Limit
EP080: BTEXN (QC Lot: 3871489) |
ES1506658-001 Anonymous EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 No Limit
EPO080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit
EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.0 No Limit
EP080: meta- & para-Xylene 108-38-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 No Limit
EPO080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.0 No Limit
ES1506658-043 Anonymous EPO080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 No Limit
EPO080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit
EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.0 No Limit
EP080: meta- & para-Xylene 108-38-3 0.5 mg/kg <0.5 <0.5 0.0 No Limit
106-42-3
EPO080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 No Limit

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.0 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) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number Unit Result Concentration LCS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 3873890)

EGO005T: Arsenic 7440-38-2 5 mg/kg <5 21.7 mg/kg 104 92 130
EGO005T: Barium 7440-39-3 10 mg/kg <10 143 mg/kg 100 91 125
EGO005T: Beryllium 7440-41-7 1 mg/kg <1 5.63 mg/kg 107 98 128
EGOO05T: Boron 7440-42-8 50 mg/kg <50 — — —
EGO005T: Cadmium 7440-43-9 1 mg/kg <1 4.64 mg/kg 93.7 87 121
EGO005T: Chromium 7440-47-3 2 mg/kg <2 43.9 mg/kg 95.2 80 136
EGO005T: Cobalt 7440-48-4 2 mg/kg <2 16.0 mg/kg 105 89 123
EGO005T: Copper 7440-50-8 5 mg/kg <5 32.0 mg/kg 102 93 127
EGO005T: Lead 7439-92-1 5 mg/kg <5 40.0 mg/kg 93.2 86 124
EG005T: Manganese 7439-96-5 5 mg/kg <5 130 mg/kg 99.0 97 131
EGO005T: Nickel 7440-02-0 2 mg/kg <2 55.0 mg/kg 101 93 131
EGO005T: Selenium 7782-49-2 5 mg/kg <5 5.37 mg/kg 111 75 131
EGO005T: Vanadium 7440-62-2 5 mg/kg <5 29.6 mg/kg 105 98 128
EGO005T: Zinc 7440-66-6 5 mg/kg <5 60.8 mg/kg 98.1 81 133
EGO035T: Mercury 7439-97-6 | 0.1 ‘ malkg ‘ <0.1 2.57 mglkg 81.4 70 105
EP068A: Organochlorine Pesticides (OC) (QCLot: 3873862) .

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 0.5 mg/kg 104 71 113
EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 0.5 mg/kg 90.4 66 122
EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 0.5 mg/kg 76.8 69 119
EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 0.5 mg/kg 85.0 71 115
EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 0.5 mg/kg 80.6 65 113
EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 0.5 mg/kg 86.3 68 116
EPO068: Aldrin 309-00-2 0.05 mg/kg <0.05 0.5 mg/kg 87.9 68 118
EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 0.5 mg/kg 93.1 68 116
EPO068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 0.5 mg/kg 75.2 68 120
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit ) Result Concentration LCS Low High
EP068A: Organochlorine Pesticides (OC) (QCLot: 3873862) - continued .

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 0.5 mg/kg 84.1 69 119
EPO068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 0.5 mg/kg 79.8 67 121
EPO068: Dieldrin 60-57-1 0.05 mg/kg <0.05 0.5 mg/kg 80.0 66 118
EP068: 4.4'-DDE 72-55-9 0.05 mg/kg <0.05 0.5 mg/kg 91.0 69 117
EPO068: Endrin 72-20-8 0.05 mg/kg <0.05 0.5 mg/kg 108 67 123
EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 0.5 mg/kg 80.9 76 120
EP068: 4.4'-DDD 72-54-8 0.05 mg/kg <0.05 0.5 mg/kg 109 76 120
EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 0.5 mg/kg 74.8 57.3 115
EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 0.5 mg/kg 105 60 124
EP068: 4.4’-DDT 50-29-3 0.2 mg/kg <0.2 0.5 mg/kg 81.0 67 127
EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 0.5 mg/kg 79.6 65 123
EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 0.5 mg/kg 77.8 65 129
EP068B: Organophosphorus Pesticides (OP) (QCLot: 3873862) .

EP068: Dichlorvos 62-73-7 0.05 mg/kg <0.05 0.5 mg/kg 109 56 126
EP068: Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 0.5 mg/kg 93.1 64 128
EP068: Monocrotophos 6923-22-4 0.2 mg/kg <0.2 0.5 mg/kg 94.1 54 122
EP068: Dimethoate 60-51-5 0.05 mg/kg <0.05 0.5 mg/kg 87.1 64 124
EP068: Diazinon 333-41-5 0.05 mg/kg <0.05 0.5 mg/kg 88.4 73 117
EP068: Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 0.5 mg/kg 80.1 55 119
EP068: Parathion-methyl 298-00-0 0.2 mg/kg <0.2 0.5 mg/kg 97.0 69 123
EP068: Malathion 121-75-5 0.05 mg/kg <0.05 0.5 mg/kg 82.1 70 120
EP068: Fenthion 55-38-9 0.05 mg/kg <0.05 0.5 mg/kg 108 71 115
EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 0.5 mg/kg 97.6 68 114
EP068: Parathion 56-38-2 0.2 mg/kg <0.2 0.5 mg/kg 76.4 68 122
EP068: Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 0.5 mg/kg 84.2 69 115
EP068: Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 0.5 mg/kg 83.4 70 118
EP068: Bromophos-ethyl 4824-78-6 0.05 mglkg <0.05 0.5 mg/kg 85.2 68 116
EP068: Fenamiphos 22224-92-6 0.05 mg/kg <0.05 0.5 mg/kg 85.5 64 120
EP068: Prothiofos 34643-46-4 0.05 mg/kg <0.05 0.5 mg/kg 93.9 68 116
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Sub-Matrix: SOIL Method Blank (MB) Laboratory Control Spike (LCS) Report
Report Spike Spike Recovery (%) Recovery Limits (%)

Method: Compound CAS Number LOR Unit Result Concentration LCS Low High
EP068B: Organophosphorus Pesticides (OP) (QCLot: 3873862) - continued ‘

EP068: Ethion 563-12-2 0.05 mg/kg <0.05 0.5 mg/kg 84.6 70 118
EP068: Carbophenothion 786-19-6 0.05 mg/kg <0.05 0.5 mg/kg 82.8 67 123
EP068: Azinphos Methyl 86-50-0 0.05 mg/kg <0.05 0.5 mg/kg 66.4 42 126
EP080/071: Total Petroleum Hydrocarbons (QCLot: 3871489)

EP080: C6 - C9 Fraction - 10 mg/kg <10 26 mg/kg 98.6 68.4 128
EP080/071: Total Petroleum Hydrocarbons (QCLot: 3873863) ]

EPOQO71: C10 - C14 Fraction - 50 mg/kg <50 200 mg/kg 114 71 131
EPO071: C15 - C28 Fraction - 100 mg/kg <100 300 mg/kg 107 74 138
EPO071: C29 - C36 Fraction - 100 mg/kg <100 200 mg/kg 100 64 128
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3871489)

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 31 mg/kg 97.6 68.4 128
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3873863) i

EPO071: >C10 - C16 Fraction >C10_C16 50 mg/kg <50 250 mg/kg 105 70 130
EPO071: >C16 - C34 Fraction - 100 mg/kg <100 350 mg/kg 114 74 138
EPO071: >C34 - C40 Fraction - 50 mg/kg <100 150 mg/kg 100 63 131
EP080: BTEXN (QCLot: 3871489) B

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 1 mg/kg 97.7 62 116
EP080: Toluene 108-88-3 0.5 mg/kg <0.5 1 mg/kg 96.8 62 128
EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 1 mglkg 95.2 58 118
EPO080: meta- & para-Xylene 108-38-3 0.5 mg/kg <0.5 2 mg/kg 94.1 60 120

106-42-3

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 1 mg/kg 97.3 60 120
EP080: Naphthalene 91-20-3 1 mg/kg <1 1 mg/kg 99.0 62 138

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
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.

potential matrix effects on

Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID CAS Numb Cc ation MS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 3873890)
ES1506676-056 Anonymous EGO0O05T: Arsenic 7440-38-2 50 mg/kg 101 70 ‘ 130
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb Cc ation MS Low High
EGO005T: Total Metals by ICP-AES (QCLot: 3873890) - continued
ES1506676-056 Anonymous EGO005T: Cadmium 7440-43-9 50 mg/kg 101 70 130
EGO005T: Chromium 7440-47-3 50 mg/kg 106 70 130
EGO005T: Copper 7440-50-8 250 mg/kg 104 70 130
EGO005T: Lead 7439-92-1 250 mg/kg 99.9 70 130
EGO05T: Nickel 7440-02-0 50 mg/kg 104 70 130
EGO005T: Zinc 7440-66-6 250 mg/kg 100 70 130
EGO035T: Total Recoverable Mercury by FIMS (QCLot: 3873891)
ES1506676-056 Anonymous EGO035T: Mercury 7439-97-6 5 mg/kg 93.6 70 130
EP068A: Organochlorine Pesticides (OC) (QCLot: 3873862)
ES1506905-001 Anonymous EP068: gamma-BHC 58-89-9 0.5 mg/kg 81.5 70 130
EP068: Heptachlor 76-44-8 0.5 mg/kg 90.1 70 130
EP068: Aldrin 309-00-2 0.5 mg/kg 87.1 70 130
EPO068: Dieldrin 60-57-1 0.5 mg/kg 82.7 70 130
EP068: Endrin 72-20-8 2 mg/kg 90.4 70 130
EP068: 4.4’ -DDT 50-29-3 2 mg/kg 88.5 70 130
ES1506905-001 Anonymous EP068: Diazinon 333-41-5 0.5 mg/kg 107 70 130
EPO068: Chlorpyrifos-methyl 5598-13-0 0.5 mg/kg 97.5 70 130
EP068: Pirimphos-ethyl 23505-41-1 0.5 mg/kg 90.6 70 130
EP068: Bromophos-ethyl 4824-78-6 0.5 mg/kg 103 70 130
EPO068: Prothiofos 34643-46-4 0.5 mg/kg 103 70 130
EP080/071: Total Petroleum Hydrocarbons (QCLot: 3871489)
ES1506658-001 Anonymous EP080: C6 - C9 Fraction 32.5 mg/kg 96.4 70 130
EP080/071: Total Petroleum Hydrocarbons (QCLot: 3873863)
ES1506905-001 Anonymous EP071: C10 - C14 Fraction 523 mglkg 96.4 73 137
EP071: C15 - C28 Fraction - 2319 mg/kg 105 53 131
EP071: C29 - C36 Fraction - 1714 mg/kg 125 52 132
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3871489)
ES1506658-001 Anonymous | EP080: C6 - C10 Fraction C6_C10 37.5 mglkg 96.7 70 130
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3873863)
ES1506905-001 Anonymous EP071: >C10 - C16 Fraction >C10_C16 860 mglkg 94.6 73 137
EP071: >C16 - C34 Fraction 3223 mg/kg 124 53 131
EP071: >C34 - C40 Fraction 1058 mg/kg 124 52 132
EP080: BTEXN (QCLot: 3871489)
ES1506658-001 ‘Anonymous EPO080: Benzene 71-43-2 2.5 mg/kg 83.2 70 130
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Sub-Matrix: SOIL Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID B CAS Numb Cc ation MS Low High
EP080: BTEXN (QCLot: 3871489) - continued
ES1506658-001 Anonymous EPO080: Toluene 108-88-3 2.5 mg/kg 87.0 70 130
EPO080: Ethylbenzene 100-41-4 2.5 mg/kg 85.2 70 130
‘ EP080: meta- & para-Xylene 108-38-3 2.5 mg/kg 83.0 70 130
106-42-3
EPO080: ortho-Xylene 95-47-6 2.5 mg/kg 88.5 70 130
EP080: Naphthalene 91-20-3 2.5 mg/kg 88.4 70 130

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.

Sub-Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)

Laboratory sample ID Client sample ID

EP080/071: Total Petroleum Hydrocarbons (QCLot: 3871489)

Method: Compound CAS Number | Concentration MS ‘ MSD Low ‘ High Value ‘ Control Limit

ES1506658-001 \Anonymous \ EP080: C6 - C9 Fraction | 32.5 mglkg ‘ 96.4 ‘ ‘ 70 ‘ 130 ‘ ‘

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3871489) '

ES1506658-001 \Anonymous \ EP080: C6 - C10 Fraction C6_C10 | 37.5 mg/kg ‘ 96.7 ‘ ‘ 70 ‘ 130 ‘ ‘

EP080: BTEXN (QCLot: 3871489)

ES1506658-001 Anonymous EP080: Benzene 71-43-2| 2.5 mg/kg 83.2 70 130
EPO080: Toluene 108-88-3 | 2.5 mg/kg 87.0 — 70 130 — —
EPO080: Ethylbenzene 100-41-4 | 2.5 mg/kg 85.2 -—-- 70 130 — —-
EPO080: meta- & para-Xylene 108-38-3 2.5 mg/kg 83.0 -—-- 70 130 — —

106-42-3

EPO080: ortho-Xylene 95-47-6 | 2.5 mg/kg 88.5 — 70 130 —
EP080: Naphthalene 91-20-3| 2.5 mg/kg 88.4 -—-- 70 130 — —-

EP068A: Organochlorine Pesticides (OC) (QCLot: 3873862)

ES1506905-001 Anonymous EP068: gamma-BHC 58-89-9| 0.5 mglkg 81.5 70 130
EP068: Heptachlor 76-44-8 | 0.5 mg/kg 90.1 — 70 130 —— —
EP068: Aldrin 309-00-2| 0.5 mg/kg 87.1 - 70 130 — —
EP068: Dieldrin 60-57-1 0.5 mg/kg 82.7 - 70 130 — —
EPO068: Endrin 72-20-8 2 mg/kg 90.4 - 70 130 - —
EPO068: 4.4°-DDT 50-29-3 2 mg/kg 88.5 - 70 130 - -

EP068B: Organophosphorus Pesticides (OP) (QCLot: 3873862) i

ES1506905-001 ‘Anonymous ‘Eposa; Diazinon 333-41-5| 0.5 mg/kg 107 ‘ 70 ‘ 130 ‘
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Sub-Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)
Laboratory sample ID Client sample ID Method: Compound CAS Number | Concentration MS MSD Low High Value Control Limit
EP068B: Organophosphorus Pesticides (OP) (QCLot: 3873862) - continued ‘1
ES1506905-001 Anonymous EP068: Chlorpyrifos-methyl 5598-13-0 | 0.5 mg/kg 97.5 70 130
EPO068: Pirimphos-ethyl 23505-41-1 0.5 mg/kg 90.6 —— 70 130 ——- —
EP068: Bromophos-ethyl 4824-78-6 | 0.5 mg/kg 103 e 70 130 -
EP068: Prothiofos 34643-46-4 | 0.5 mg/kg 103 - 70 130 -
EP080/071: Total Petroleum Hydrocarbons (QCLot: 3873863)
ES1506905-001 Anonymous EP071: C10 - C14 Fraction - | 523 mg/kg 96.4 73 137
EPOQ71: C15 - C28 Fraction - 2319 mg/kg 105 -—- 53 131 ———
EP071: C29 - C36 Fraction - 1714 mg/kg 125 - 52 132 —
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 3873863)
ES1506905-001 Anonymous EP071: >C10 - C16 Fraction >C10_C16| 860 mg/kg 94.6 - 73 137 -
EP071: >C16 - C34 Fraction ---- | 3223 mg/kg 124 - 53 131 - -
EP071: >C34 - C40 Fraction - | 1058 mg/kg 124 52 132
EGO005T: Total Metals by ICP-AES (QCLot: 3873890) _\‘
ES1506676-056 Anonymous EGO005T: Arsenic 7440-38-2| 50 mg/kg 101 - 70 130 -
EGO005T: Cadmium 7440-43-9 | 50 mg/kg 101 - 70 130 —
EGO005T: Chromium 7440-47-3 | 50 mg/kg 106 - 70 130 -
EGO005T: Copper 7440-50-8 | 250 mg/kg 104 - 70 130 —
EGO005T: Lead 7439-92-1| 250 mg/kg 99.9 - 70 130 -
EGO05T: Nickel 7440-02-0 | 50 mg/kg 104 - 70 130 —
EGO005T: Zinc 7440-66-6 | 250 mg/kg 100 - 70 130 —

EGO035T: Total Recoverable Mercury by FIMS (QCLot: 3873891)

ES1506676-056 Anonymous ‘EGOSST: Mercury 7439-97-6 ‘5mg/kg 93.6 ‘ 70 ‘ 130 ‘
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CERTIFICATE OF ANALYSIS

Work Order :ES1506748 Page :10f6
Client : SMEC AUSTRALIA PTY LTD Laboratory : Environmental Division Sydney
Contact dSchedule 2.2 (a)(ii) | Contact : Client Services
Address : P OBOX 1654 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
FYSHWICK ACT, AUSTRALIA 2609
E-mail ;_ E-mail : sydney@alsglobal.com
Telephone . _ Telephone - +61-2-8784 8555
Facsimile ;_ Facsimile - +61-2-8784 8500
Project : 3002402 ISABELLA WEIR QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Order number -
C-O-C number : 0338 & 0342 Date Samples Received : 23-MAR-2015
Sampler ET Issue Date : 30-MAR-2015
Site p—
No. of samples received -1
Quote number : EN/025/14 No. of samples analysed -1

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
® Surrogate Control Limits

NATA Accredited Laboratory 825 Signatories

This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been

NATA Accredited for compliance with carried out in compliance with procedures specified in 21 CFR Part 11.
ISO/IEC 17025. Signatories Position Accreditation Category

_ Senior Spectroscopist Sydney Inorganics
WORLD RECOGNISED _ organlC COOrdlnatOr Sydney OrganiCS
ACCREDITATION

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

Environmental Division Sydne 84 009 936 029 Part of the ALS Group An ALS Limited Compan
www.alsglobal.com

AIGHT sowuTIionNs
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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.

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
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Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID QA4 — J— — —-

Client sampling date / time

19-MAR-2015 15:00

Unit

Compound CAS Number

ES1506748-001

EAO055: Moisture Content

Moisture Content (dried @ 103°C) — 1.0 % 3.6 — j— — —
EGO005T: Total Metals by ICP-AES

Arsenic 7440-38-2 5 mg/kg <5
Barium 7440-39-3 10 mg/kg 50
Beryllium 7440-41-7 1 mg/kg <1
Boron 7440-42-8 50 mg/kg <50
Cadmium 7440-43-9 1 mg/kg <1
Chromium 7440-47-3 2 mg/kg 14
Cobalt 7440-48-4 2 mg/kg 5
Copper 7440-50-8 5 mg/kg <5
Lead 7439-92-1 5 mg/kg 12
Manganese 7439-96-5 5 mg/kg 403 — — —-
Nickel 7440-02-0 2 mg/kg 3 — — —-
Selenium 7782-49-2 5 mg/kg <5 - — —
Vanadium 7440-62-2 5 mg/kg 33 - — —
Zinc 7440-66-6 5 mg/kg 10

EGO035T: Total Recoverable Mercury by FIMS

Mercury

7439-97-6

0.1

mg/kg

<0.1

EP068A: Organochlorine Pesticides (OC)

alpha-BHC 319-84-6 0.05 mg/kg <0.05 — — —-
Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 — — —
beta-BHC 319-85-7 0.05 mg/kg <0.05 — — —
gamma-BHC 58-89-9 0.05 mg/kg <0.05
delta-BHC 319-86-8 0.05 mg/kg <0.05 — —— —
Heptachlor 76-44-8 0.05 mg/kg <0.05 — — —-
Aldrin 309-00-2 0.05 mg/kg <0.05
Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 — — -
" Total Chlordane (sum) —| 005 mgl/kg <0.05 —— — —
trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 — — —
alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 — — —
cis-Chlordane 5103-71-9 0.05 mg/kg <0.05
Dieldrin 60-57-1 0.05 mg/kg <0.05
4.4’ -DDE 72-55-9 0.05 mg/kg <0.05 - -—-- -—--
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Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID QA4 — J— — —-

Client sampling date / time 19-MAR-2015 15:00 J— — — —
Unit ES1506748-001

Compound CAS Number

EP068A: Organochlorine Pesticides (OC) - Continued ~
Endrin 72-20-8| 0.05 mg/kg <0.05 — — —
beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05
* Endosulfan (sum) 115-29-7 . 0.05 mg/kg <0.05 — — -
4.4°-DDD 72-54-8 0.05 mg/kg <0.05 J— —- —
Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 —— —- —-
Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 J— —- —-
4.4°-DDT 50-29-3 0.2 mg/kg <0.2 J— — —
Endrin ketone 53494-70-5 0.05 mg/kg <0.05 —— — —
Methoxychlor 72-43-5 0.2 mg/kg <0.2 —- — —
A Sum of Aldrin + Dieldrin 309-00-2/60-57-1 0.05 mg/kg <0.05 — — —
* Sum of DDD + DDE + DDT —| 005 mg/kg <0.05

EP068B: Organophosphorus Pesticides (OP) i
Dichlorvos 62-73-7 0.05 mg/kg <0.05 —— — —
Demeton-S-methyl 919-86-8 0.05 mg/kg <0.05 ——- — —
Monocrotophos 6923-22-4 0.2 mg/kg <0.2 ——- — —
Dimethoate 60-51-5 0.05 mg/kg <0.05 ——- — —
Diazinon 333-41-5 0.05 mg/kg <0.05 — —— —
Chlorpyrifos-methyl 5598-13-0 0.05 mg/kg <0.05 — — —-
Parathion-methyl 298-00-0 0.2 mg/kg <0.2 — — —
Malathion 121-75-5 0.05 mg/kg <0.05 — —— —
Fenthion 55-38-9 0.05 mg/kg <0.05
Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05
Parathion 56-38-2 0.2 mg/kg <0.2 — — —
Pirimphos-ethyl 23505-41-1 0.05 mg/kg <0.05 —— J— —
Chlorfenvinphos 470-90-6 0.05 mg/kg <0.05 J— — —
Bromophos-ethyl 4824-78-6 0.05 mg/kg <0.05
Fenamiphos 22224-92-6 0.05 mg/kg <0.05
Prothiofos 34643-46-4 0.05 mg/kg <0.05
Ethion 563-12-2 0.05 mg/kg <0.05
Carbophenothion 786-19-6 0.05 mg/kg <0.05 J— —- —

Azinphos Methyl 86-50-0 | 0.05 mg/kg <0.05 - - - -

EP080/071: Total Petroleum Hydrocarbons
C6 - C9 Fraction - 10 mg/kg <10 - === ===

C10 - C14 Fraction J— 50 mg/kg <50 — j— - -
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Work Order . ES1506748

Client . SMEC AUSTRALIA PTY LTD
Project - 3002402 ISABELLA WEIR
Analytical Results

Client sample ID

Sub-Matrix: SOIL (Matrix: SOIL)

Client sampling date / time

QA4

19-MAR-2015 15:00

Compound

CAS Number

EP080/071: Total Petroleum Hydrocarbons - Continued

Unit

ES1506748-001

C15 - C28 Fraction —— 100 mg/kg <100 f— —- —- —
C29 - C36 Fraction —— 100 mg/kg <100 f— —- — —
" €10 - C36 Fraction (sum) — 50 mg/kg <50 — — — —

EP080/071: Total Recoverable Hydrocarbons - NEPM 20

3 Fractions

C6 - C10 Fraction C6_C10 10 mg/kg <10 f— J— —- —-
" C6 - C10 Fraction minus BTEX C6_C10-BTEX 10 mg/kg <10
(F1)
>C10 - C16 Fraction >C10_C16 50 mg/kg <50 — — —
>C16 - C34 Fraction —— 100 mg/kg <100 J— — — -
>C34 - C40 Fraction —— 100 mg/kg <100 J— —- — —
" >C10 - C40 Fraction (sum) — 50 mg/kg <50 — — — —
" >C10 - C16 Fraction minus Naphthalene 50 mglkg <50
(F2)
Benzene 71-43-2 0.2 mg/kg <0.2
Toluene 108-88-3 0.5 mg/kg <0.5
Ethylbenzene 100-41-4 0.5 mg/kg <0.5 — — —
meta- & para-Xylene 108-38-3 106-42-3 0.5 mg/kg <0.5
ortho-Xylene 95-47-6 0.5 mg/kg <0.5 —— —- —-
" Sum of BTEX — 0.2 mg/kg <0.2 — J— — —
" Total Xylenes 1330-20-7 0.5 mg/kg <0.5 —- — —-
Naphthalene 91-20-3 1 mg/kg <1 f— — —-

Dibromo-DDE

EP068S: Organochlorine Pesticide Surrogate

21655-73-2 |

01

114

EP068T: Organophosphorus Pesticide Surrogate

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 0.1 % 91.3 J— —- —
Toluene-D8 2037-26-5 0.1 % 89.2 —— —- —-
4-Bromofluorobenzene 460-00-4 0.1 % 87.0 — — —
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Page
Work Order
Client
Project

: 6of6
- ES1506748

: SMEC AUSTRALIAPTY LTD
: 3002402 ISABELLA WEIR

Surrogate Control Limits

Sub-Matrix: SOIL Recovery Limits (%)
Compound CAS Number Low ‘ High
EP068S: Organochlorine Pesticide Surrogate

| Dibromo-DDE 21655-73-2 49 \ 147
EP068T: Organophosphorus Pesticide Surrogate ‘

DEF 78-48-8 35 \ 143

1.2-Dichloroethane-D4 17060-07-0 72.8 133.2
Toluene-D8 2037-26-5 73.9 1321
4-Bromofluorobenzene 460-00-4 71.6 130.0
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SGS

,— CLIENT DETAILS

ANALYTICAL REPORT

LABORATORY DETAILS

NATA

WORLD RECOGNISED
ACCREDITATION

~
Contact Schedule 2.2 (2)() Manager peneaie 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telophone Penede 22 @) Telephone Sehedule 22 @)
Facsimile Free o Facsimile Soede 22 @)
Email _ Email au.environmental.sydney@sgs.com
Project 3002402-Isabella Weir-Additional Testing SGS Reference SE137450A RO
Order Number 0338--0342 Report Number 0000111868
Samples 2 Date Reported 03 Jun 2015
Date Received 20 Mar 2015
N\ J
~— COMMENTS ~
Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).
No respirable fibres detected in all samples using trace analysis technique.
A portion of the sample supplied has been sub-sampled for asbestos according to SGS In-house procedures. We therefore cannot guarantee that
the sub-sample is representative of the entire sample supplied. SGS Environmental Services recommends supplying approximately 50-100g of
sample in a separate container.
Asbestos analysed by Approved Identifier ||| | N N
- J
 SIGNATORIES ~
Asbestos Analyst
N\ J

SGS Australia Pty Ltd
ABN 44 000 964 278

Environmental Services

Unit 16 33 Maddox St
PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia

Alexandria NSW 2015 Australia

t +61 2 8594 0400 f+612 8594 0499 WWW.au.sgs.com

3/06/2015

Member of the SGS Group

Page 1 of 3
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ANALYTICAL REPORT SE137430A RO
RESULTS
Fibre Identification in soil ANB602 ]
t Laboratory Client Matri Sample Date Sampled | Fibre Identification Est.%w/w*
Reference Reference x Description P : feat /oW
SE137450A.013 TP07_0.5 Soil 90g 18 Mar 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
SE137450A.014 TP07_1.8-2.0 Soil 104g 18 Mar 2015 | No Asbestos Found <0.01
Clay,Sand,Rocl
s
o J
3/06/2015 Page 2 of 3
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S SE137450A RO
SG METHOD SUMMARY

METHOD
Y METHODOLOGY SUMMARY

ANG602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic “clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory “clue’ for positive identification. If sufficient
“clues” are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from the sample which cannot be returned.

AN602 Fibres/material that cannot be unequivocably identified as one of the three asbestos forms, will be reported as
unknown mineral fibres (umf).

ANG02 AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the detection limit of this technique has
been found to lie generally in the range of 1in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."

ANG602 The sample can be reported “no asbestos found at the reporting limit of 0.1 g/kg” (<0.01%w/w) where AN602
section 4.5 of this method has been followed, and if-

(a) no trace asbestos fibres have been detected (i.e. no ‘respirable’ fibres):

(b) the estimated weight of non-respirable asbestos fibre bundles and/or the estimated weight of asbestos in
asbestos-containing materials are found to be less than 0.1g/kg: and

(c) these non-respirable asbestos fibre bundles and/or the asbestos containing materials are only visible under
stereo-microscope viewing conditions.

e FOOTNOTES

Amosite - Brown Asbestos NA - Not Analysed

Chrysotile - White Asbestos LNR - Listed, Not Required

Crocidolite - Blue Asbestos * - Not Accredited

Amphiboles - Amosite and/or Crocidolite ** - Indicative data, theoretical holding time exceeded.

(In reference to soil samples only) This report does not comply with the analytical reporting recommendations in the Western Australian Department
of Health Guidelines for the Assessment and Remediation and Management of Asbestos Contaminated sites in Western Australia - May 2009.

Sampled by the client.

Where reported: 'Asbestos Detected': Asbestos detected by polarized light microscopy, including dispersion staining.
Where reported: 'No Asbestos Found': No Asbestos Found by polarized light microscopy, including dispersion staining.

by another independent analytical techniqgue may be necessary.

polarised light microscopy. This is due to the low grade or small length or diameter of asbestos fibres present in the material, or to the fact that very
fine fibres have been distributed intimately throughout the materials.

http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf

http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attenton is drawn to the limitation
liability, indemnification and jurisdiction issues defined therein.

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

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

Where reported: 'UMF Detected: Mineral fibres of unknown type detected by polarized light microscopy, including dispersion staining. Confirmation

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in some asbestos -containing bulk materials using

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here :

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at

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

\
3/06/2015 Page 3 of 3
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CLIENT DETAILS

STATEMENT OF QA/QC
PERFORMANCE

LABORATORY DETAILS

SE137450 RO

- N
Contact Schedule 2.2 (a)() Manager penedue 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telephone Penene 22 @) Telephone penedue 2.2 @)
Facsimile A Facsimile SoeTe 22 )
Email _ Email au.environmental.sydney@sgs.com
Project 3002402 - Isabella Weir SGS Reference SE137450 RO
Order Number 0338--0342 Report Number 0000106322
Samples 12 Date Reported 27 Mar 2015
. J
COMMENTS
~
All the laboratory data for each environmental matrix was compared to SGS Environmental Services' stated
Data Quality Objectives (DQO). Comments arising from the comparison were made and are reported below.
The data relating to sampling was taken from the Chain of Custody document and was supplied by the Client.
This QA/QC Statement must be read in conjunction with the referenced Analytical Report.
The Statement and the Analytical Report must not be reproduced except in full.
All Data Quality Objectives were met with the exception of the following:
Matrix Spike Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest 1 item
- J
— SAMPLE SUMMARY ~
Sample counts by matrix 11 Soils, 1 Material Type of documentation received cocC
Date documentation received 20/3/2015 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 3.4°C
Sample container provider ALS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Bricks Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received
. J
SGS Australia Pty Ltd Environmental Services Unit 16 33 Maddox St Alexandria NSW 2015 Australia  t+61 2 8594 0400 f+61 2 8594 0499 WWW.au.sgs.com

ABN 44 000 964 278

PO Box 6432 Bourke Rd BC

Alexandria NSW 2015 Australia

27/3/2015

Member of the SGS Group
Page 1 of 18
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HOLDING TIME SUMMARY SE137450 RO

~
J

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

Extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some
analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and analysis dates are shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default.

-
-

Fibre ID in bulk materials Method: ME-(AU)-[ENV]AN602
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
Frag 01 SE137450.012 LB074580 19 Mar 2015 20 Mar 2015 18 Mar 2016 26 Mar 2015 18 Mar 2016 27 Mar 2015

Fibre Identification in soil Method: ME~(AU)-[ENV]AN602
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074570 18 Mar 2015 20 Mar 2015 17 Mar 2016 26 Mar 2015 17 Mar 2016 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074570 19 Mar 2015 20 Mar 2015 18 Mar 2016 26 Mar 2015 18 Mar 2016 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074570 19 Mar 2015 20 Mar 2015 18 Mar 2016 26 Mar 2015 18 Mar 2016 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074570 19 Mar 2015 20 Mar 2015 18 Mar 2016 26 Mar 2015 18 Mar 2016 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074570 19 Mar 2015 20 Mar 2015 18 Mar 2016 26 Mar 2015 18 Mar 2016 27 Mar 2015

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074476 18 Mar 2015 20 Mar 2015 15 Apr 2015 25 Mar 2015 15 Apr 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074476 19 Mar 2015 20 Mar 2015 16 Apr 2015 25 Mar 2015 16 Apr 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074476 19 Mar 2015 20 Mar 2015 16 Apr 2015 25 Mar 2015 16 Apr 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074476 19 Mar 2015 20 Mar 2015 16 Apr 2015 25 Mar 2015 16 Apr 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074476 19 Mar 2015 20 Mar 2015 16 Apr 2015 25 Mar 2015 16 Apr 2015 27 Mar 2015
QA1 SE137450.011 LB074476 19 Mar 2015 20 Mar 2015 16 Apr 2015 25 Mar 2015 16 Apr 2015 27 Mar 2015

Moisture Content Method: ME-(AU)-[ENV]JAN0O02
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074485 18 Mar 2015 20 Mar 2015 01 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074485 19 Mar 2015 20 Mar 2015 02 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074485 19 Mar 2015 20 Mar 2015 02 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074485 19 Mar 2015 20 Mar 2015 02 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074485 19 Mar 2015 20 Mar 2015 02 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015
QA1 SE137450.011 LB074485 19 Mar 2015 20 Mar 2015 02 Apr 2015 25 Mar 2015 30 Mar 2015 26 Mar 2015

OC Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
QA1 SE137450.011 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015

OP Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015

27/3/2015 Page 2 of 18
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HOLDING TIME SUMMARY SE137450 RO

~
J

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

Extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some
analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and analysis dates are shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default.

-
-

OP Pesticides in Soil (continued) Method: ME-(AU)-[ENV]AN400/AN420
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP03_1.0-1.1 SE137450.003 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
QA1 SE137450.011 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
QA1 SE137450.011 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]JAN040/AN320
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074444 18 Mar 2015 20 Mar 2015 14 Sep 2015 25 Mar 2015 14 Sep 2015 26 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074444 19 Mar 2015 20 Mar 2015 15 Sep 2015 25 Mar 2015 15 Sep 2015 26 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074444 19 Mar 2015 20 Mar 2015 15 Sep 2015 25 Mar 2015 15 Sep 2015 26 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074444 19 Mar 2015 20 Mar 2015 15 Sep 2015 25 Mar 2015 15 Sep 2015 26 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074444 19 Mar 2015 20 Mar 2015 15 Sep 2015 25 Mar 2015 15 Sep 2015 26 Mar 2015
QA1 SE137450.011 LB074444 19 Mar 2015 20 Mar 2015 15 Sep 2015 25 Mar 2015 15 Sep 2015 26 Mar 2015

TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN403
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074380 18 Mar 2015 20 Mar 2015 01 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015
QA1 SE137450.011 LB074380 19 Mar 2015 20 Mar 2015 02 Apr 2015 24 Mar 2015 03 May 2015 27 Mar 2015

VOC's in Soil Method: ME-(AU)-[ENV]AN433/AN434
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
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HOLDING TIME SUMMARY SE137450 RO
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SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field Sampling Guide for
Containers and Holding Time” (ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially
Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination
of Water and Wastewater" 21st edition 2005.

Extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some
analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and analysis dates are shown in Green when within suggested criteria or Red with an appended dagger symbol (1) when outside suggested criteria. If the sampled
date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default.

-
-

VOC's in Soil (continued) Method: ME-(AU)-[ENV]JAN433/AN434
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP09_0.4-0.5 SE137450.009 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
QA1 SE137450.011 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015

Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410
Sample Name Sample No. QC Ref Sampled Received Extraction Due Extracted Analysis Due Analysed
TP01_0.1-0.2 SE137450.001 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP02_0.5-0.6 SE137450.002 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP03_1.0-1.1 SE137450.003 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP04_0.1-0.2 SE137450.004 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP05_2.0-2.2 SE137450.005 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP06_3.0-3.1 SE137450.006 LB074326 18 Mar 2015 20 Mar 2015 01 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP07_1.0-1.2 SE137450.007 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP08_1.1-1.2 SE137450.008 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP09_0.4-0.5 SE137450.009 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
TP10_0.1-0.2 SE137450.010 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
QA1 SE137450.011 LB074326 19 Mar 2015 20 Mar 2015 02 Apr 2015 23 Mar 2015 02 May 2015 27 Mar 2015
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SURROGATES SE137450 RO

~
J

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). At least two of three routine level soil
sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

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

- J
OC Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Parameter Sample Name Sample Number Units Criteria Recovery %
Tetrachloro-m-xylene (TCMX) (Surrogate) TP03_1.0-1.1 SE137450.003 % 60 - 130% 91
TP04_0.1-0.2 SE137450.004 % 60 - 130% 110
TP07_1.0-1.2 SE137450.007 % 60 - 130% 106
TP08_1.1-1.2 SE137450.008 % 60 - 130% 110
TP09_0.4-0.5 SE137450.009 % 60 - 130% 109
QA1 SE137450.011 % 60 - 130% 107
OP Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
2-fluorobiphenyl (Surrogate) TP03_1.0-1.1 SE137450.003 % 60 - 130%
TP04_0.1-0.2 SE137450.004 % 60 - 130% 90
TP07_1.0-1.2 SE137450.007 % 60 - 130% 88
TP08_1.1-1.2 SE137450.008 % 60 - 130% 920
TP09_0.4-0.5 SE137450.009 % 60 - 130% 920
QA1 SE137450.011 % 60 - 130% 88
d14-p-terphenyl (Surrogate) TP03_1.0-1.1 SE137450.003 % 60 - 130% 98
TP04_0.1-0.2 SE137450.004 % 60 - 130% 100
TP07_1.0-1.2 SE137450.007 % 60 - 130% 98
TP08_1.1-1.2 SE137450.008 % 60 - 130% 96
TP09_0.4-0.5 SE137450.009 % 60 - 130% 98
QA1 SE137450.011 % 60 - 130% 94
PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
Parameter Sample Name Sample Number Units Criteria Recovery %
2-fluorobiphenyl (Surrogate) TP03_1.0-1.1 SE137450.003 70 - 130%
TP04_0.1-0.2 SE137450.004 % 70 - 130% 90
TP07_1.0-1.2 SE137450.007 % 70 - 130% 88
TP08_1.1-1.2 SE137450.008 % 70 - 130% 90
TP09_0.4-0.5 SE137450.009 % 70 - 130% 90
d14-p-terphenyl (Surrogate) TP03_1.0-1.1 SE137450.003 % 70 - 130% 98
TP04_0.1-0.2 SE137450.004 % 70 - 130% 100
TP07_1.0-1.2 SE137450.007 % 70 - 130% 98
TP08_1.1-1.2 SE137450.008 % 70 - 130% 96
TP09_0.4-0.5 SE137450.009 % 70 - 130% 98
d5-nitrobenzene (Surrogate) TP03_1.0-1.1 SE137450.003 % 70 - 130% 86
TP04_0.1-0.2 SE137450.004 % 70 - 130% 86
TP07_1.0-1.2 SE137450.007 % 70 - 130% 86
TP08_1.1-1.2 SE137450.008 % 70 - 130% 86
TP09_0.4-0.5 SE137450.009 % 70 - 130% 86
VOC's in Soil Method: ME-(AU)-[ENV]AN433/AN434
Parameter Sample Name Sample Number Units Criteria Recovery %
Bromofluorobenzene (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 78
TP02_0.5-0.6 SE137450.002 % 60 - 130% 75
TP03_1.0-1.1 SE137450.003 % 60 - 130% 81
TP04_0.1-0.2 SE137450.004 % 60 - 130% 77
TP05_2.0-2.2 SE137450.005 % 60 - 130% 81
TP06_3.0-3.1 SE137450.006 % 60 - 130% 85
TP07_1.0-1.2 SE137450.007 % 60 - 130% 76
TP08_1.1-1.2 SE137450.008 % 60 - 130% 83
TP09_0.4-0.5 SE137450.009 % 60 - 130% 79
TP10_0.1-0.2 SE137450.010 % 60 - 130% 82
QA1 SE137450.011 % 60 - 130% 83
d4-1,2-dichloroethane (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 94
TP02_0.5-0.6 SE137450.002 % 60 - 130% 93
TP03_1.0-1.1 SE137450.003 % 60 - 130% 104
TP04_0.1-0.2 SE137450.004 % 60 - 130% 97
TP05_2.0-2.2 SE137450.005 % 60 - 130% 92
TP06_3.0-3.1 SE137450.006 % 60 - 130% 108
TP07_1.0-1.2 SE137450.007 % 60 - 130% 97
TP08_1.1-1.2 SE137450.008 % 60 - 130% 117
TP09_0.4-0.5 SE137450.009 % 60 - 130% 109
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SURROGATES

SE137450 RO

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).
sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

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

-

At least two of three routine level soil

J

VOC'’s in Soil (continued)

Method: ME~(AU)-[ENVJAN433/AN434

Parameter Sample Name Sample Number Units Cri Recovery %

d4-1,2-dichloroethane (Surrogate) TP10_0.1-0.2 SE137450.010 % 60 - 130% 113
QA1 SE137450.011 % 60 - 130% 111

d8-toluene (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 81
TP02_0.5-0.6 SE137450.002 % 60 - 130% 78
TP03_1.0-1.1 SE137450.003 % 60 - 130% 75
TP04_0.1-0.2 SE137450.004 % 60 - 130% 72
TP05_2.0-2.2 SE137450.005 % 60 - 130% 74
TP06_3.0-3.1 SE137450.006 % 60 - 130% 78
TP07_1.0-1.2 SE137450.007 % 60 - 130% 76
TP08_1.1-1.2 SE137450.008 % 60 - 130% 74
TP09_0.4-0.5 SE137450.009 % 60 - 130% 84
TP10_0.1-0.2 SE137450.010 % 60 - 130% 73
QA1 SE137450.011 % 60 - 130% 76

Dibromofluoromethane (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 78
TP02_0.5-0.6 SE137450.002 % 60 - 130% 79
TP03_1.0-1.1 SE137450.003 % 60 - 130% 76
TP04_0.1-0.2 SE137450.004 % 60 - 130% 74
TP05_2.0-2.2 SE137450.005 % 60 - 130% 73
TP06_3.0-3.1 SE137450.006 % 60 - 130% 81
TP07_1.0-1.2 SE137450.007 % 60 - 130% 72
TP08_1.1-1.2 SE137450.008 % 60 - 130% 83
TP09_0.4-0.5 SE137450.009 % 60 - 130% 78
TP10_0.1-0.2 SE137450.010 % 60 - 130% 82
QA1 SE137450.011 % 60 - 130% 83

Volatile Petroleum Hydrocarbons in Soil

Method: ME-(AU)-[ENV]AN433/AN434/AN410

Parameter Sample Name Sample Number Units Criteria Recovery %
Bromofluorobenzene (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 78
TP02_0.5-0.6 SE137450.002 % 60 - 130% 75
TP03_1.0-1.1 SE137450.003 % 60 - 130% 81
TP04_0.1-0.2 SE137450.004 % 60 - 130% 77
TP05_2.0-2.2 SE137450.005 % 60 - 130% 81
TP06_3.0-3.1 SE137450.006 % 60 - 130% 85
TP07_1.0-1.2 SE137450.007 % 60 - 130% 76
TP08_1.1-1.2 SE137450.008 % 60 - 130% 83
TP09_0.4-0.5 SE137450.009 % 60 - 130% 79
TP10_0.1-0.2 SE137450.010 % 60 - 130% 82
QA1 SE137450.011 % 60 - 130% 83
d4-1,2-dichloroethane (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 94
TP02_0.5-0.6 SE137450.002 % 60 - 130% 93
TP03_1.0-1.1 SE137450.003 % 60 - 130% 104
TP04_0.1-0.2 SE137450.004 % 60 - 130% 97
TP05_2.0-2.2 SE137450.005 % 60 - 130% 92
TP06_3.0-3.1 SE137450.006 % 60 - 130% 108
TP07_1.0-1.2 SE137450.007 % 60 - 130% 97
TP08_1.1-1.2 SE137450.008 % 60 - 130% 117
TP09_0.4-0.5 SE137450.009 % 60 - 130% 109
TP10_0.1-0.2 SE137450.010 % 60 - 130% 113
QA1 SE137450.011 % 60 - 130% 111
d8-toluene (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 81
TP02_0.5-0.6 SE137450.002 % 60 - 130% 78
TP03_1.0-1.1 SE137450.003 % 60 - 130% 75
TP04_0.1-0.2 SE137450.004 % 60 - 130% 72
TP05_2.0-2.2 SE137450.005 % 60 - 130% 74
TP06_3.0-3.1 SE137450.006 % 60 - 130% 78
TP07_1.0-1.2 SE137450.007 % 60 - 130% 76
TP08_1.1-1.2 SE137450.008 % 60 - 130% 74
TP09_0.4-0.5 SE137450.009 % 60 - 130% 84
TP10_0.1-0.2 SE137450.010 % 60 - 130% 73
QA1 SE137450.011 % 60 - 130% 76
Dibromofluoromethane (Surrogate) TP01_0.1-0.2 SE137450.001 % 60 - 130% 78
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SURROGATES SE137450 RO

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). At least two of three routine level soil
sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for charted
surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions,
surfactants and particulates may void this as an acceptance criterion.

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

- J
Volatile Petroleum Hydrocarbons in Soil (continued) Method: ME-(AU)-[ENV]AN433/AN434/AN410
Parameter Sample Name Sample Number Units Criteria Recovery %
Dibromofluoromethane (Surrogate) TP02_0.5-0.6 SE137450.002 % 60 - 130% 79
TP03_1.0-1.1 SE137450.003 % 60 - 130% 76
TP04_0.1-0.2 SE137450.004 % 60 - 130% 74
TP05_2.0-2.2 SE137450.005 % 60 - 130% 73
TP06_3.0-3.1 SE137450.006 % 60 - 130% 81
TP07_1.0-1.2 SE137450.007 % 60 - 130% 72
TP08_1.1-1.2 SE137450.008 % 60 - 130% 83
TP09_0.4-0.5 SE137450.009 % 60 - 130% 78
TP10_0.1-0.2 SE137450.010 % 60 - 130% 82
QA1 SE137450.011 % 60 - 130% 83
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METHOD BLANKS

SE137450 RO

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,

method detection limit (MDL).

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

typically 2.5 times the statistically determined

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Number Parameter Units LOR Result
LB074476.001 Mercury mg/kg 0.01 <0.01
OC Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Number Parameter Units LOR Result
LB074380.001 Hexachlorobenzene (HCB) mg/kg 0.1 <0.1
Alpha BHC mg/kg 0.1 <0.1
Lindane mg/kg 0.1 <0.1
Heptachlor mg/kg 0.1 <0.1
Aldrin mg/kg 0.1 <0.1
Beta BHC mg/kg 0.1 <0.1
Delta BHC mglkg 0.1 <01
Heptachlor epoxide mg/kg 0.1 <0.1
Alpha Endosulfan mg/kg 0.2 <0.2
Gamma Chlordane mg/kg 0.1 <0.1
Alpha Chlordane mg/kg 0.1 <0.1
p.p'-DDE mg/kg 0.1 <0.1
Dieldrin mg/kg 0.2 <0.2
Endrin mg/kg 0.2 <0.2
Beta Endosulfan mg/kg 0.2 <0.2
p.p-DDD mg/kg 0.1 <0.1
p,p'-DDT mg/kg 0.1 <0.1
Endosulfan sulphate mg/kg 0.1 <0.1
Endrin Aldehyde mg/kg 0.1 <0.1
Methoxychlor mg/kg 0.1 <0.1
Endrin Ketone mg/kg 0.1 <0.1
Isodrin mg/kg 0.1 <0.1
Mirex mg/kg 0.1 <0.1
Surrogates Tetrachloro-m-xylene (TCMX) (Surrogate) % - 105
OP Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Number Parameter Units LOR Result
LB074380.001 Dichlorvos mg/kg 0.5 <0.5
Dimethoate mg/kg 0.5 <0.5
Diazinon (Dimpylate) mg/kg 0.5 <0.5
Fenitrothion mg/kg 0.2 <0.2
Malathion mg/kg 0.2 <0.2
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 <0.2
Parathion-ethyl (Parathion) mg/kg 0.2 <0.2
Bromophos Ethyl mg/kg 0.2 <0.2
Methidathion mg/kg 0.5 <0.5
Ethion mg/kg 0.2 <0.2
Azinphos-methyl (Guthion) mg/kg 0.2 <0.2
Surrogates 2-fluorobipheny! (Surrogate) % - 78
d14-p-terphenyl (Surrogate) % - 88
PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
Sample Number Parameter Units LOR Result
LB074380.001 Naphthalene mg/kg 0.1 <0.1
2-methylnaphthalene mg/kg 0.1 <0.1
1-methylnaphthalene mg/kg 0.1 <0.1
Acenaphthylene mg/kg 0.1 <0.1
Acenaphthene mg/kg 0.1 <0.1
Fluorene mg/kg 0.1 <0.1
Phenanthrene mg/kg 0.1 <0.1
Anthracene mg/kg 0.1 <0.1
Fluoranthene mg/kg 0.1 <0.1
Pyrene mg/kg 0.1 <0.1
Benzo(a)anthracene mg/kg 0.1 <0.1
Chrysene mg/kg 0.1 <0.1
Benzo(a)pyrene mg/kg 0.1 <0.1
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METHOD BLANKS

SE137450 RO

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,
method detection limit (MDL).

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

typically 2.5 times the statistically determined

PAH (Polynuclear Aromatic Hydrocarbons) in Soil (continued)

Method: ME-(AU)-[ENV]AN420

Sample Number Parameter Units LOR Result
LB074380.001 Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1
Dibenzo(a&h)anthracene mg/kg 0.1 <0.1
Benzo(ghi)perylene mg/kg 0.1 <0.1
Total PAH mg/kg 0.8 <0.8
Surrogates d5-nitrobenzene (Surrogate) % - 80
2-fluorobiphenyl (Surrogate) % - 78
d14-p-terphenyl! (Surrogate) % - 88

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest

Sample Number Parameter Units LOR Result
1

Method: ME-(AU)-[ENV]AN040/AN320

LB074444.001 Arsenic, As mg/kg <1
Beryllium, Be mg/kg 0.5 <0.5
Cadmium, Cd mg/kg 0.3 <0.3
Chromium, Cr mg/kg 0.5 <0.5
Cobalt, Co mg/kg 0.5 <0.5
Copper, Cu mg/kg 0.5 <0.5
Lead, Pb mg/kg 1 <1
Manganese, Mn mg/kg 1 <1
Nickel, Ni mg/kg 0.5 <0.5
Selenium, Se mg/kg 3 <3
Zinc, Zn mg/kg 2 <2

TRH (Total Recoverable Hydrocarbons) in Soil

Sample Number Parameter Units LOR Result
20

Method: ME-(AU)-[ENV]AN403

LB074380.001 TRH C10-C14 mg/kg <20
TRH C15-C28 mg/kg 45 <45
TRH C29-C36 mgl/kg 45 <45
TRH C37-C40 mg/kg 100 <100
TRH C10-C36 Total mgl/kg 110 <110
VOC's in Soil Method: ME-(AU)-[ENV]AN433/AN434
Sample Number Parameter Units LOR Result
LB074326.001 Monocyclic Aromatic Benzene mg/kg 0.1 <0.1
Hydrocarbons Toluene mg/kg 0.1 <0.1
Ethylbenzene mg/kg 0.1 <0.1
m/p-xylene mg/kg 0.2 <0.2
o-xylene mg/kg 0.1 <0.1
Polycyclic VOCs Naphthalene mg/kg 0.1 <0.1
Surrogates Dibromofluoromethane (Surrogate) % - 96
d4-1,2-dichloroethane (Surrogate) % - 117
d8-toluene (Surrogate) % - 88
Bromofluorobenzene (Surrogate) % - 94
Totals Total BTEX* mg/kg 0.6 <0.6
Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410
Sample Number Parameter Units LOR Result
LB074326.001 TRH C6-C9 mg/kg 20 <20
Surrogates Dibromofluoromethane (Surrogate) % - 96
d4-1,2-dichloroethane (Surrogate) % - 117
d8-toluene (Surrogate) % - 88
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DUPLICATES SE137450 RO

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

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

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

RPD is shown in Green when within suggested criteria or Red with an appended reason identifer when outside suggested criteria. Refer to the footnotes section at the end of

this report for failure reasons.

- J

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Original Duplicate Parameter Units LOR Original Duplicate Criteria% RPD %
SE137450.010 LB074476.014 Mercury mg/kg 0.01 0.01 0.01 200 0
SE137500.008 LB074476.024 Mercury mg/kg 0.01 0.00863962070.0277819937 200 0

Moisture Content

Method: ME-(AU)-[ENV]AN002

Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE137450.008 LB074485.011 % Moisture Y%ow/w 0.5 9.3 10 40 8
SE137450.011 LB074485.015 % Moisture % 0.5 8.0 6.5 44 20

OC Pesticides in Soil

Method: ME-(AU){ENVIAN40O/AN420

Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE137450.011 LB074380.016 Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 <0.1 200 0
Alpha BHC mglkg 0.1 <0.1 <0.1 200 0
Lindane mg/kg 0.1 <0.1 <0.1 200 0
Heptachlor mg/kg 0.1 <0.1 <0.1 200 0
Aldrin mg/kg 0.1 <0.1 <0.1 200 0
Beta BHC mg/kg 0.1 <0.1 <0.1 200 0
Delta BHC mg/kg 0.1 <0.1 <0.1 200 0
Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 200 0
o,p-DDE mg/kg 0.1 <0.1 <0.1 200 0
Alpha Endosulfan mg/kg 0.2 <0.2 <0.2 200 0
Gamma Chlordane mg/kg 0.1 <0.1 <0.1 200 0
Alpha Chlordane mg/kg 0.1 <0.1 <0.1 200 0
trans-Nonachlor mg/kg 0.1 <0.1 <0.1 200 0
p,p-DDE mg/kg 0.1 <0.1 <0.1 200 0
Dieldrin mg/kg 0.2 <0.2 <0.2 200 0
Endrin mg/kg 0.2 <0.2 <0.2 200 0
o,p'-DDD mg/kg 0.1 <0.1 <0.1 200 0
0,p-DDT mg/kg 0.1 <0.1 <0.1 200 0
Beta Endosulfan mg/kg 0.2 <0.2 <0.2 200 0
p,p'-DDD mg/kg 0.1 <0.1 <0.1 200 0
p.p'-DDT mg/kg 0.1 <0.1 <0.1 200 0
Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 200 0
Endrin Aldehyde mg/kg 0.1 <0.1 <0.1 200 0
Methoxychlor mg/kg 0.1 <0.1 <0.1 200 0
Endrin Ketone mg/kg 0.1 <0.1 <0.1 200 0
Isodrin mg/kg 0.1 <0.1 <0.1 200 0
Mirex mg/kg 0.1 <0.1 <0.1 200 0
Surrogates Tetrachloro-m-xylene (TCMX) (Surrogate) mg/kg - 0.16 0.17 30 4
OP Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Original Duplicate ETET) G Units LOR Original Duplicate Criteria% RPD %
SE137450.004 LB074380.008 Dichlorvos mg/kg 0.5 <0.5 <0.5 200 0
Dimethoate mg/kg 0.5 <0.5 <0.5 200 0
Diazinon (Dimpylate) mg/kg 0.5 <0.5 <0.5 200 0
Fenitrothion mg/kg 0.2 <0.2 <0.2 200 0
Malathion mg/kg 0.2 <0.2 <0.2 200 0
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 <0.2 <0.2 200 0
Parathion-ethyl (Parathion) mg/kg 0.2 <0.2 <0.2 200 0
Bromophos Ethyl mg/kg 0.2 <0.2 <0.2 200 0
Methidathion mg/kg 0.5 <0.5 <0.5 200 0
Ethion mg/kg 0.2 <0.2 <0.2 200 0
Azinphos-methyl (Guthion) mg/kg 0.2 <0.2 <0.2 200 0
Surrogates 2-fluorobiphenyl (Surrogate) mg/kg - 0.5 0.5 30 2
d14-p-terphenyl! (Surrogate) mg/kg - 0.5 0.5 30 2
PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE137450.004 LB074380.009 Naphthalene mg/kg 0.1 <0.1 <0.1 200 0
2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 200 0
1-methylnaphthalene mg/kg 0.1 <0.1 <0.1 200 0
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DUPLICATES SE137450 RO

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

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

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

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

- J
PAH (Polynuclear Aromatic Hydrocarbons) in Soil (continued) Method: ME-(AU)-[ENV]AN420
Original Duplicate Parameter Units LOR Original Duplicate Criteria% RPD %
SE137450.004 LB074380.009 Acenaphthylene mg/kg 0.1 <0.1 <0.1 200 0
Acenaphthene mg/kg 0.1 <0.1 <0.1 200 0
Fluorene mg/kg 0.1 <0.1 <0.1 200 0
Phenanthrene mg/kg 0.1 <0.1 <0.1 200 0
Anthracene mg/kg 0.1 <0.1 <0.1 200 0
Fluoranthene mg/kg 0.1 <0.1 <0.1 200 0
Pyrene mg/kg 0.1 <0.1 <0.1 200 0
Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 200 0
Chrysene mg/kg 0.1 <0.1 <0.1 200 0
Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 <0.1 200 0
Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 200 0
Benzo(a)pyrene mg/kg 0.1 <0.1 <0.1 200 0
Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 200 0
Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 200 0
Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 200 0
Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ (mg/kg) 0.2 <0.2 <0.2 200 0
Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 <0.3 <0.3 134 0
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 <0.2 <0.2 175 0
Total PAH mg/kg 0.8 <0.8 <0.8 200 0
Surrogates d5-nitrobenzene (Surrogate) mg/kg - 0.4 0.4 30 2
2-fluorobiphenyl (Surrogate) mg/kg - 0.5 0.5 30 2
d14-p-terphenyl (Surrogate) mg/kg - 0.5 0.5 30 2
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]ANO40/AN320
Original Duplicate Parameter Units LOR Original Duplicate Criteria% RPD %
SE137450.010 LB074444.014 Arsenic, As mg/kg 1 2 1 85 38
Beryllium, Be mg/kg 0.5 <0.5 <0.5 144 0
Boron, B mg/kg 5 <5 <5 200 0
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 200 0
Chromium, Cr mg/kg 0.5 13 13 34 6
Cobalt, Co mg/kg 0.5 4.2 5.0 41 16
Copper, Cu mg/kg 0.5 3.6 3.4 44 6
Lead, Pb mglkg 1 12 11 39 5
Manganese, Mn mg/kg 1 400 390 30 3
Nickel, Ni mg/kg 0.5 23 23 52 1
Selenium, Se mg/kg 3 <3 <3 200 0
Zinc, Zn mg/kg 2 8 8 56 1
SE137500.004 LB074444.024 Arsenic, As mg/kg 1 5.93020585296.0868369534 47 3
Cadmium, Cd mg/kg 0.3 0.36784925740.3448758976 114 6
Chromium, Cr mg/kg 0.5 17.95199689648.966878720¢ 33 5
Copper, Cu mg/kg 0.5 16.671827076%6.870911767« 33 1
Lead, Pb mg/kg 1 23.62774140323.881151372( 34 1
Nickel, Ni mg/kg 0.5 9.88579272679.2497858604 35 7
Zinc, Zn mg/kg 2 44.211297364%45.069886744" 34 2
TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN403
Original Duplicate Parameter LOR Original Duplicate Criteria% RPD %
SE137450.004 LB074380.009 TRH C10-C14 mg/kg 20 <20 <20 200 0
TRH C15-C28 mg/kg 45 <45 <45 200 0
TRH C29-C36 mg/kg 45 <45 <45 200 0
TRH C37-C40 mg/kg 100 <100 <100 200 0
TRH C10-C36 Total mg/kg 110 <110 <110 200 0
TRH C10-C40 Total mg/kg 210 <210 <210 200 0
TRH F Bands TRH >C10-C16 (F2) mglkg 25 <25 <25 200 0
TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 200 0
TRH >C16-C34 (F3) mg/kg 90 <90 <90 200 0
TRH >C34-C40 (F4) mg/kg 120 <120 <120 200 0
VOC's in Soil Method: ME-(AU)-[ENV]AN433/AN434
Original Duplicate Parameter Units LOR
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DUPLICATES SE137450 RO

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

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

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

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

- J
VOC's in Soil (continued) Method: ME-(AU)-[ENV]AN433/AN434
Original Duplicate Parameter Original Duplicate Criteria% RPD %
SE137450.008 LB074326.014 Monocyclic Benzene mg/kg 0.1 <0.1 <0.1 200 0
Aromatic Toluene mg/kg 0.1 <0.1 <0.1 200 0
Ethylbenzene mg/kg 0.1 <0.1 <0.1 200 0
m/p-xylene mg/kg 0.2 <0.2 <0.2 200 0
o-xylene mg/kg 0.1 <0.1 <0.1 200 0
Polycyclic Naphthalene mg/kg 0.1 <0.1 <0.1 200 0
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 4.1 4.0 50 2
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.8 5.6 50 5
d8-toluene (Surrogate) mg/kg - 3.7 3.7 50 1
Bromofluorobenzene (Surrogate) mg/kg - 4.2 4.1 50 3
Totals Total Xylenes* mg/kg 0.3 <0.3 <0.3 200 0
Total BTEX* mg/kg 0.6 <0.6 <0.6 200 0
SE137459.003 LB074326.021 Monocyclic Benzene mg/kg 0.1 <0.1 <0.1 200 0
Aromatic Toluene mg/kg 0.1 <0.1 <0.1 200 0
Ethylbenzene mg/kg 0.1 <0.1 <0.1 200 0
m/p-xylene mg/kg 0.2 <0.2 <0.2 200 0
o-xylene mg/kg 0.1 <0.1 <0.1 200 0
Polycyclic Naphthalene mg/kg 0.1 <0.1 <0.1 200 0
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 3.9 3.8 50 3
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.1 5.6 50 9
d8-toluene (Surrogate) mg/kg - 3.9 3.6 50 8
Bromofluorobenzene (Surrogate) mg/kg - 4.2 4.2 50 0
Totals Total Xylenes* mg/kg 0.3 <0.3 <0.3 200 0
Total BTEX* mg/kg 0.6 <0.6 <0.6 200 0
Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410
Duplicate Parameter LOR Original Duplicate Criteria% RPD %
SE137450.008 LB074326.014 TRH C6-C10 mg/kg 25 <25 <25 200 0
TRH C6-C9 mg/kg 20 <20 <20 200 0
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 4.1 4.0 30 2
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.8 5.6 30 5
d8-toluene (Surrogate) mg/kg - 3.7 3.7 30 1
Bromofluorobenzene (Surrogate) mg/kg - 4.2 4.1 30 3
VPH F Bands Benzene (F0) mg/kg 0.1 <0.1 <0.1 200 0
TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 200 0
SE137459.003 LB074326.021 TRH C6-C10 mg/kg 25 <25 <25 200 0
TRH C6-C9 mg/kg 20 <20 <20 200 0
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 3.9 3.8 30 3
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.1 5.6 30 9
d8-toluene (Surrogate) mg/kg - 3.9 3.6 30 8
Bromofluorobenzene (Surrogate) mg/kg - 4.2 4.2 30 0
VPH F Bands Benzene (F0) mg/kg 0.1 <0.1 <0.1 200 0
TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 200 0
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LABORATORY CONTROL SAMPLES SE137450 RO

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

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

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074476.002 Mercury mg/kg 0.01 0.21 0.2 70-130 107

OC Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074380.002 Heptachlor mg/kg 0.1 0.2 0.2 60 - 140 116

Aldrin mg/kg 0.1 0.2 0.2 60 - 140 114
Delta BHC mg/kg 0.1 0.2 0.2 60 - 140 104
Dieldrin mg/kg 0.2 0.2 0.2 60 - 140 111
Endrin mg/kg 0.2 0.2 0.2 60 - 140 118
p,p-DDT mglkg 0.1 0.2 0.2 60 - 140 116
Surrogates Tetrachloro-m-xylene (TCMX) (Surrogate) mg/kg - 0.16 0.15 40-130 109

OP Pesticides in Soil Method: ME-(AU)-[ENV]AN400/AN420
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074380.002 Dichlorvos mg/kg 0.5 1.9 2 60 - 140 97

Diazinon (Dimpylate) mg/kg 0.5 2.4 2 60 - 140 122
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 2.0 2 60 - 140 101
Ethion mg/kg 0.2 22 2 60 - 140 109
Surrogates 2-fluorobipheny! (Surrogate) mg/kg - 0.4 0.5 40 - 130 82
d14-p-terphenyl (Surrogate) mg/kg - 0.5 0.5 40 - 130 98

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074380.002 Naphthalene mg/kg 0.1 4.6 4 60 - 140 114

Acenaphthylene mg/kg 0.1 4.4 4 60 - 140 109
Acenaphthene mg/kg 0.1 4.6 4 60 - 140 115
Phenanthrene mg/kg 0.1 4.7 4 60 - 140 117
Anthracene mg/kg 0.1 4.6 4 60 - 140 115
Fluoranthene mg/kg 0.1 4.7 4 60 - 140 118
Pyrene mg/kg 0.1 4.6 4 60 - 140 115
Benzo(a)pyrene mg/kg 0.1 4.4 4 60 - 140 111
Surrogates d5-nitrobenzene (Surrogate) mg/kg - 0.4 0.5 40-130 82
2-fluorobiphenyl (Surrogate) mg/kg - 0.4 0.5 40-130 82
d14-p-terphenyl (Surrogate) mg/kg - 0.5 0.5 40-130 98

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]ANO40/AN320
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074444.002 Arsenic, As mg/kg 1 48 50 80 - 120 96

Beryllium, Be mg/kg 0.5 48 50 80 - 120 97
Boron, B mg/kg 5 46 50 80 - 120 93
Cadmium, Cd mg/kg 0.3 47 50 80 - 120 94
Chromium, Cr mg/kg 0.5 47 50 80 - 120 95
Cobalt, Co mg/kg 0.5 48 50 80-120 96
Copper, Cu mg/kg 0.5 50 50 80 - 120 100
Lead, Pb mg/kg 1 48 50 80 - 120 97
Manganese, Mn mg/kg 1 48 50 80-120 96
Nickel, Ni mg/kg 0.5 48 50 80-120 96
Selenium, Se mg/kg 3 48 50 80-120 95
Zinc, Zn mg/kg 2 48 50 80 - 120 97

TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN403
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074380.002 TRH C10-C14 mg/kg 20 40 40 60 - 140 100

TRH C15-C28 mg/kg 45 <45 40 60 - 140 100
TRH C29-C36 mg/kg 45 <45 40 60 - 140 85
TRH F Bands TRH >C10-C16 (F2) mg/kg 25 40 40 60 - 140 100
TRH >C16-C34 (F3) malkg 90 <90 40 60 - 140 95
TRH >C34-C40 (F4) mg/kg 120 <120 20 60 - 140 85

VOC’s in Soil Method: ME~(AU)-[ENV]AN433/AN434

Sample Number Parameter Units LOR
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LABORATORY CONTROL SAMPLES SE137450 RO

~
J

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

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

- J
VOC's in Soil (continued) Method: ME-(AU)-[ENV]AN433/AN434
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %

LB074326.002 Monocyclic Benzene mg/kg 0.1 2.2 29 60 - 140 76
Aromatic Toluene mg/kg 0.1 2.2 29 60 - 140 76
Ethylbenzene mg/kg 0.1 2.5 2.9 60 - 140 84
m/p-xylene mg/kg 0.2 5.0 5.8 60 - 140 87
o-xylene mg/kg 0.1 2.3 2.9 60 - 140 80
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 4.3 5 60 - 140 86
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.8 5 60 - 140 117
d8-toluene (Surrogate) mg/kg - 5.2 5 60 - 140 104
Bromofluorobenzene (Surrogate) mg/kg - 5.1 5 60 - 140 102
Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410
Sample Number Parameter Units LOR Result Expected Criteria % Recovery %
LB074326.002 TRH C6-C10 mg/kg 25 <25 24.65 60 - 140 87
TRH C6-C9 mg/kg 20 <20 23.2 60 - 140 84
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 4.3 5 60 - 140 86
d4-1,2-dichloroethane (Surrogate) mg/kg - 5.8 5 60 - 140 117
d8-toluene (Surrogate) mg/kg - 5.2 5 60 - 140 104
Bromofluorobenzene (Surrogate) mg/kg - 5.1 5 60 - 140 102
VPH F Bands TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 7.25 60 - 140 99
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MATRIX SPIKES

SE137450 RO

( 1
Matrix Spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub -sample during the
sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the
percentage recovery is established in the SGS QA/QC plan (ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of this report.

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

- J

Mercury in Soil Method: ME-(AU)-[ENV]AN312

QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137450.001 LB074476.004 Mercury mg/kg 0.01 0.20 0.01 0.2 91
PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137450.003 LB074380.007 Naphthalene mg/kg 0.1 4.0 <0.1 4 99
2-methylnaphthalene mg/kg 0.1 <0.1 <0.1 - -
1-methylnaphthalene mg/kg 0.1 <0.1 <0.1 - -
Acenaphthylene mg/kg 0.1 3.8 <0.1 4 95
Acenaphthene mg/kg 0.1 4.1 <0.1 4 102
Fluorene mg/kg 0.1 <0.1 <0.1 - -
Phenanthrene mg/kg 0.1 3.9 <0.1 4 98
Anthracene mg/kg 0.1 4.0 <0.1 4 99
Fluoranthene mg/kg 0.1 3.9 <0.1 4 98
Pyrene mg/kg 0.1 3.9 <0.1 4 97
Benzo(a)anthracene mg/kg 0.1 <0.1 <0.1 - -
Chrysene mg/kg 0.1 <0.1 <0.1 - -
Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 <0.1 - -
Benzo(k)fluoranthene mg/kg 0.1 <0.1 <0.1 - -
Benzo(a)pyrene mg/kg 0.1 4.7 <0.1 4 117
Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 <0.1 - -
Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 <0.1 - -
Benzo(ghi)perylene mg/kg 0.1 <0.1 <0.1 - -
Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 4.7 <0.2 - -
Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mglkg) 0.3 48 <0.3 - -
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mglkg) 0.2 48 <0.2 - -
Total PAH mg/kg 0.8 32 <0.8 - -
Surrogates d5-nitrobenzene (Surrogate) mg/kg - 0.4 0.4 - 86
2-fluorobipheny! (Surrogate) mg/kg - 0.4 0.4 - 88
d14-p-terphenyl (Surrogate) mg/kg - 0.5 0.5 - 96
Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]AN040/AN320
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137450.001 LB074444.004 Arsenic, As mg/kg 1 40 2 50 77
Beryllium, Be mg/kg 0.5 2.5 <0.5 2.5 82
Boron, B mg/kg 5 13 <5 10 129
Cadmium, Cd mg/kg 0.3 40 <0.3 50 79
Chromium, Cr mg/kg 0.5 48 8.3 50 80
Cobalt, Co mg/kg 0.5 45 3.8 50 82
Copper, Cu mg/kg 0.5 48 4.2 50 88
Lead, Pb mg/kg 1 52 12 50 81
Manganese, Mn mg/kg 1 330 290 50 66 ®
Nickel, Ni mg/kg 0.5 43 25 50 82
Selenium, Se mg/kg 3 13 <3 10 130
Zinc, Zn mg/kg 2 55 12 50 87
TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN403
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137450.003 LB074380.007 TRH C10-C14 mg/kg 20 40 <20 40 100
TRH C15-C28 mg/kg 45 <45 <45 40 95
TRH C29-C36 mg/kg 45 <45 <45 40 85
TRH C37-C40 mg/kg 100 <100 <100 - -
TRH C10-C36 Total mg/kg 110 110 <110 - -
TRH C10-C40 Total mg/kg 210 <210 <210 - -
TRH F Bands TRH >C10-C16 (F2) mg/kg 25 40 <25 40 100
TRH >C10-C16 (F2) - Naphthalene malkg 25 40 <25 - -
TRH >C16-C34 (F3) malkg 90 <90 <90 40 93
TRH >C34-C40 (F4) malkg 120 <120 <120 - -
VOC's in Soil Method: ME-(AU)-[ENV]AN433/AN434
QC Sample Sample Number Parameter Units LOR
27/3/2015 Page 15 of 18
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MATRIX SPIKES SE137450 RO

~
J

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

Recovery is shown in Green when within suggested criteria or Red with an appended reason identifer when outside suggested criteria. Refer to the footnotes section at the

end of this report for failure reasons.

-

-

VOC's in Soil (continued)

Method: ME-(AU)-[ENV]ANA433/AN434

QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137435.001 LB074326.004 Monocyclic Benzene mg/kg 0.1 2.2 <0.1 29 76
Aromatic Toluene mg/kg 0.1 2.2 <0.1 29 76
Ethylbenzene mg/kg 0.1 2.5 <0.1 29 87
m/p-xylene mg/kg 0.2 5.2 <0.2 5.8 90
o-xylene mg/kg 0.1 2.5 <0.1 29 86
Polycyclic Naphthalene mg/kg 0.1 <0.1 <0.1 - -
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 3.8 3.8 5 76
d4-1,2-dichloroethane (Surrogate) mg/kg - 4.8 4.4 5 97
d8-toluene (Surrogate) mg/kg - 4.0 3.6 5 79
Bromofluorobenzene (Surrogate) mg/kg - 4.8 4.3 5 96
Totals Total Xylenes* mg/kg 0.3 7.7 <0.3 - -
Total BTEX* mg/kg 0.6 15 <0.6 - -
Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410
QC Sample Sample Number Parameter Units LOR Result Original Spike Recovery%
SE137435.001 LB074326.004 TRH C6-C10 mg/kg 25 <25 <25 24.65 91
TRH C6-C9 mg/kg 20 <20 <20 23.2 7
Surrogates Dibromofluoromethane (Surrogate) mg/kg - 3.8 3.8 5 76
d4-1,2-dichloroethane (Surrogate) mg/kg - 4.8 4.4 5 97
d8-toluene (Surrogate) mg/kg - 4.0 3.6 5 79
Bromofluorobenzene (Surrogate) mg/kg - 4.8 4.3 5 96
VPHF Benzene (FO) mg/kg 0.1 2.2 <0.1 - -
Bands TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 7.25 110
27/3/2015 Page 16 of 18
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MATRIX SPIKE DUPLICATES SE137450 RO

~
Matrix spike duplicates are calculated as Relative Percent Difference (RPD) using the formula: RPD = | OriginalResult - ReplicateResult | x 100 / Mean
The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.
The RPD is evaluated against the Maximum Allowable Difference (MAD) criteria and can be graphically represented by a curve calculated from the Statistical Detection Limit
(SDL) and Limiting Repeatability (LR) using the formula: MAD =100 x SDL / Mean + LR
Where the Maximum Allowable Difference evaluates to a number larger than 200 it is displayed as 200.
RPD is shown in Green when within suggested criteria or Red with an appended reason identifer when outside suggested criteria. Refer to the footnotes section at the end of
this report for failure reasons.
J

No matrix spike duplicates were required for this job.

27/3/2015 Page 17 of 18
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FOOTNOTES

SE137450 RO

s 3

Samples analysed as received.

Solid samples expressed on a dry weight basis.

QC criteria are subject to internal review according to the SGS QA/QC plan and may be provided on request or alternatively can be found here:
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20PIlan.pdf

N J

* Non-accredited analysis.
- Sample not analysed for this analyte.
A Analysis performed by external laboratory.
1S Insufficient sample for analysis.
LNR Sample listed, but not received.
LOR Limit of reporting.
QFH QC result is above the upper tolerance.
QFL QC result is below the lower tolerance.
0) At least 2 of 3 surrogates are within acceptance criteria.
@) RPD failed acceptance criteria due to sample heterogeneity.
® Results less than 5 times LOR preclude acceptance criteria for RPD.
® Recovery failed acceptance criteria due to matrix interference.
® Recovery failed acceptance criteria due to the presence of significant concentration of analyte (i.e. the
concentration of analyte exceeds the spike level).
® LOR was raised due to sample matrix interference.
@ LOR was raised due to dilution of significantly high concentration of analyte in sample.
Reanalysis of sample in duplicate confirmed sample heterogeneity and inconsistency of results.
® Recovery failed acceptance criteria due to sample heterogeneity.
LOR was raised due to high conductivity of the sample (required dilution).
T Refer to Analytical Report comments for further information.

4 N
This document is issued, on the Client's behalf, by the Company under its General Conditions of Service, available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein.

Any other holder of this document is advised that information contained herein reflects the Company's findings at the time of its intervention only and
within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a
transaction from exercising all their rights and obligations under the transaction documents.
This test report shall not be reproduced, except in full.
- J
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SGS ANALYTICAL REPORT NATA

WORLD RECOGNISED
ACCREDITATION

,— CLIENT DETAILS LABORATORY DETAILS ~
Contact Schedule 2.2 (2)() Manager peneaie 22 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telephone e 2 @) Telephone Schiedule 2.2 @)0)
Facsimile Free o Facsimile Soede 22 @)
Email _ Email au.environmental.sydney@sgs.com
Project 3002402 - Isabella Weir SGS Reference SE137450 RO
Order Number 0338--0342 Report Number 0000106321
Samples 1 Date Reported 27 Mar 2015
Date Received 20 Mar 2015
~— COMMENTS ~
Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).
Sample # 3,5,6 : portion of the sample supplied has been sub-sampled for asbestos according to SGS In-house procedures. We therefore
cannot guarantee that the sub-sample is representative of the entire sample supplied.
SGS Environmental Services recommends supplying approximately 50-100g of sample in a separate container.
No respirable fibres detected in all samples using trace analysis technique.
Sample # 7 :1-7 mm length fibre bundles found in approx 7x4 cement sheet fragments.
Asbestos analysed by Approved Identifiers ||| | N EGEGTGTzTNNGEEEEEEEEEEEE
- J
 SIGNATORIES
Organic Chemist Metals/Inorganics Team Leader Production Manager
Organic Section Head Asbestos Analyst
SGS Australia Pty Ltd Environmental Services Unit 16 33 Maddox St Alexandria NSW 2015 Australia  t +61 2 8594 0400 f+61 28594 0499 WwWw.au.sgs.com
ABN 44 000 964 278 PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia
‘ Member of the SGS Group

27/03/2015 Page 1 of 4
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SE137450 RO

RESULTS
Fibre Identification in soil ANB02 j
( Laboratory Client Matri Sample Date Sampled | Fibre Identificati Est.%w/
Reference Reference atrix Description ate Sample ibre Identification st.%w/w
SE137450.001 TP01_0.1-0.2 Soil 548 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.002 TP02_0.5-0.6 Soil 540 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.003 TPO3_1.0-1.1 Soil 88 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.004 TP04_0.1-0.2 Soil 446 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.005 TP05_2.0-2.2 Soil 63 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.006 TP06_3.0-3.1 Soil 74 g clay,sand 18 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.007 TP07_1.0-1.2 Sail 558 g clay,sand 19 Mar 2015 | Amosite & Chrysotile Asbestos Found >0.01
rocks Organic Fibres Detected
SE137450.008 TPO8_1.1-1.2 Soil 602 g clay,sand 19 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.009 TP09_0.4-0.5 Soil 575 gclay,sand 19 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
SE137450.010 TP10_0.1-0.2 Soil 620 g clay,sand 19 Mar 2015 | No Asbestos Found <0.01
rocks Organic Fibres Detected
- J
27/03/2015 Page 2 of 4
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SE137450 RO

RESULTS

Fibre ID in bulk materials Method ~ AN602 ]
Laborat i

ahoratary Client Matrix Sa”?p'? Date Sampled | Fibre Identification
Reference Reference Description

SE137450.012 Frag 01 Other 290x150x25mm 19 Mar 2015 | Amosite & Chrysotile Asbestos Detected
Cement sheet
fragments
27/03/2015 Page 3 of 4



1337

SE137450 RO
SG METHOD SUMMARY

Yo METHOD METHODOLOGY SUMMARY ~
ANO002 Weight of as received sample determined on a 2 decimal place balance.
ANG02 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)

in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic “clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory “clue’ for positive identification. If sufficient
“clues’ are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from the sample which cannot be returned.

AN602 Fibres/material that cannot be unequivocably identified as one of the three asbestos forms, will be reported as
unknown mineral fibres (umf).

AN602 AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the detection limit of this technique has
been found to lie generally in the range of 1 in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."

AN602 The sample can be reported “no asbestos found at the reporting limit of 0.1 g/kg” (<0.01%w/w) where AN602
section 4.5 of this method has been followed, and if-

(a) no trace asbestos fibres have been detected (i.e. no ‘respirable’ fibres):

(b) the estimated weight of non-respirable asbestos fibre bundles and/or the estimated weight of asbestos in
asbestos-containing materials are found to be less than 0.1g/kg: and

(c) these non-respirable asbestos fibre bundles and/or the asbestos containing materials are only visible under
stereo-microscope viewing conditions.

. J
,— FOOTNOTES ~
Amosite - Brown Asbestos NA - Not Analysed
Chrysotile - White Asbestos LNR - Listed, Not Required
Crocidolite - Blue Asbestos * - Not Accredited
Amphiboles - Amosite and/or Crocidolite ** - Indicative data, theoretical holding time exceeded.

(In reference to soil samples only) This report does not comply with the analytical reporting recommendations in the Western Australian Department
of Health Guidelines for the Assessment and Remediation and Management of Asbestos Contaminated sites in Western Australia - May 2009.

Sampled by the client.

Where reported: 'Asbestos Detected': Asbestos detected by polarized light microscopy, including dispersion staining.

Where reported: 'No Asbestos Found': No Asbestos Found by polarized light microscopy, including dispersion staining.

Where reported: 'UMF Detected: Mineral fibres of unknown type detected by polarized light microscopy, including dispersion staining. Confirmation
by another independent analytical techniqgue may be necessary.

Even after disintegration it can be very difficult, or impossible, to detect the presence of asbestos in some asbestos -containing bulk materials using
polarised light microscopy. This is due to the low grade or small length or diameter of asbestos fibres present in the material, or to the fact that very
fine fibres have been distributed intimately throughout the materials.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here :
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical%20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attenton is drawn to the Ilimitation of
liability, indemnification and jurisdiction issues defined therein.

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

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

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

\
27/03/2015 Page 4 of 4
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SGS ANALYTICAL REPORT NATA

WORLD RECOGNISED
ACCREDITATION

CLIENT DETAILS LABORATORY DETAILS ~
Contact Schedule 2.2 (a)(1) Manager peneciie 2.2 @)
Client SMEC Australia Pty Ltd - ACT Laboratory SGS Alexandria Environmental
Address Sun Micro Building Address Unit 16, 33 Maddox St
Suite 2, Level 1 Alexandria NSW 2015
243 Northbourne Avenue
ACT 2602
Telephone Poree 2200 Telephone penedule 22 @)
Facsimile A Facsimile SoeTe 22 e
Email Schedule 2.2 (a)(i) | Email au.environmental.sydney@sgs.com
Project 3002402 - Isabella Weir SGS Reference SE137450 RO
Order Number 0338--0342 Report Number 0000106320
Samples 12 Date Reported 27 Mar 2015
\__ Date Started 25 Mar 2015 Date Received 20 Mar 2015
COMMENTS
Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(4354).
Sample # 3,5,6 : portion of the sample supplied has been sub-sampled for asbestos according to SGS In-house procedures. We therefore
cannot guarantee that the sub-sample is representative of the entire sample supplied.
SGS Environmental Services recommends supplying approximately 50-100g of sample in a separate container.
No respirable fibres detected in all samples using trace analysis technique.
Sample # 7 :1-7 mm length fibre bundles found in approx 7x4 cement sheet fragments.
Asbestos analysed by Approved Identifiers ||| |  EGcGTNEEEEEEEEE
SIGNATORIES
—

Organic Chemist

~
Metals/Inorganics Team Leader Production Manager

—

Organic Section Head

Asbestos Analyst

J

SGS Australia Pty Ltd
ABN 44 000 964 278

Environmental Services Unit 16 33 Maddox St Alexandria NSW 2015 Australia  t+61 2 8594 0400 f+61 2 8594 0499 Www.au.sgs.com
PO Box 6432 Bourke Rd BC Alexandria NSW 2015 Australia

Member of the SGS Group
Page 1 of 22 27-March-2015
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.001 SE137450.002 SE137450.003 SE137450.004
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 18 Mar 2015 18 Mar 2015

Sample Name TP01_0.1-0.2 TP02_0.5-0.6 TP03_1.0-1.1 TP04_0.1-0.2

Parameter LOR

VOC’s in Soil Method: AN433/AN434 Tested: 23/3/2015
Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1

Polycyclic VOCs

Naphthalene mg/kg ‘ 0.1 ‘ <0.1 <0.1 <0.1 <0.1
Surrogates

Dibromofluoromethane (Surrogate) % - 78 79 76 74

d4-1,2-dichloroethane (Surrogate) % - 94 93 104 97

d8-toluene (Surrogate) % - 81 78 75 72

Bromofluorobenzene (Surrogate) % - 78 75 81 4

Totals

Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3
Total BTEX* mg/kg 0.6 <0.6 <0.6 <0.6 <0.6

Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015

TRH C6-C10 mg/kg 25 <25 <25 <25 <25
TRH C6-C9 mg/kg 20 <20 <20 <20 <20
Surrogates

Dibromofluoromethane (Surrogate) % - 78 79 76 74
d4-1,2-dichloroethane (Surrogate) % - 94 93 104 97
d8-toluene (Surrogate) % - 81 78 75 72
Bromofluorobenzene (Surrogate) % - 78 75 81 7

Page 2 of 22 27-March-2015
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ANALYTICAL REPORT SE137450 RO

Sample Number ~ SE137450.001 SE137450.002 SE137450.003 SE137450.004
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 18 Mar 2015 18 Mar 2015
Sample Name TP01_0.1-0.2 TP02_0.5-0.6 TP03_1.0-1.1 TP04_0.1-0.2
Parameter LOR
Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015 (continued)
VPH F Bands
Benzene (F0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 <25 <25

TRH (Total Recoverable Hydrocarbons) in Soil Method: AN403  Tested: 24/3/2015

TRH C10-C14 mg/kg 20 <20 <20 <20 <20
TRH C15-C28 mg/kg 45 <45 <45 <45 <45
TRH C29-C36 mg/kg 45 <45 <45 <45 <45
TRH C37-C40 mg/kg 100 <100 <100 <100 <100
TRH C10-C36 Total mg/kg 110 <110 <110 <110 <110
TRH C10-C40 Total mg/kg 210 <210 <210 <210 <210
TRH F Bands

TRH >C10-C16 (F2) mglkg 25 <25 <25 <25 <25
TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 <25 <25
TRH >C16-C34 (F3) mglkg 90 <90 <90 <90 <90
TRH >C34-C40 (F4) mglkg 120 <120 <120 <120 <120

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: AN420 Tested: 24/3/2015

Naphthalene mg/kg 0.1 - - <0.1 <0.1
2-methylnaphthalene mg/kg 0.1 - - <0.1 <0.1
1-methylnaphthalene mg/kg 0.1 - - <0.1 <0.1
Acenaphthylene mg/kg 0.1 - - <0.1 <0.1
Acenaphthene mg/kg 0.1 - - <0.1 <0.1
Fluorene mg/kg 0.1 - - <0.1 <0.1
Phenanthrene mg/kg 0.1 - - <0.1 <0.1
Anthracene mg/kg 0.1 - - <0.1 <0.1
Fluoranthene mg/kg 0.1 - - <0.1 <0.1
Pyrene mg/kg 0.1 - - <0.1 <0.1
Benzo(a)anthracene mg/kg 0.1 - - <0.1 <0.1
Chrysene mg/kg 0.1 - - <0.1 <0.1
Benzo(b&j)fluoranthene mg/kg 0.1 - - <0.1 <0.1
Benzo(k)fluoranthene mg/kg 0.1 - - <0.1 <0.1
Benzo(a)pyrene mg/kg 0.1 - - <0.1 <0.1
Indeno(1,2,3-cd)pyrene mg/kg 0.1 - - <0.1 <0.1
Dibenzo(a&h)anthracene mg/kg 0.1 - - <0.1 <0.1
Benzo(ghi)perylene mg/kg 0.1 - - <0.1 <0.1
Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 - - <0.2 <0.2
Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 - - <0.3 <0.3
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 - - <0.2 <0.2
Total PAH mg/kg 0.8 - - <0.8 <0.8
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Parameter

PAH (Polynuclear Aromatic Hydrocarbons) in Soil

ANALYTICAL REPORT

Sample Number  SE137450.001

Sample Matrix Soil
Sample Date

18 Mar 2015

Sample Name TP01_0.1-0.2

LOR

Method: AN420 Tested: 24/3/2015 (continued)

SE137450.002
Soil
18 Mar 2015
TP02_0.5-0.6

SE137450.003

Soil

18 Mar 2015
TP03_1.0-1.1

SE137450 RO

SE137450.004
Soil
18 Mar 2015
TP04_0.1-0.2

Surrogates

d5-nitrobenzene (Surrogate) % - - - 86 86

2-fluorobiphenyl (Surrogate) % - - - 88 920

d14-p-terphenyl (Surrogate) % - - - 98 100
OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Hexachlorobenzene (HCB) mg/kg 0.1 - - <0.1 <0.1
Alpha BHC mg/kg 0.1 - - <0.1 <0.1
Lindane mg/kg 0.1 - - <0.1 <0.1
Heptachlor mg/kg 0.1 - - <0.1 <0.1
Aldrin mg/kg 0.1 - - <0.1 <0.1
Beta BHC mg/kg 0.1 - - <0.1 <0.1
Delta BHC mg/kg 0.1 - - <0.1 <0.1
Heptachlor epoxide mg/kg 0.1 - - <0.1 <0.1
o,p'-DDE mg/kg 0.1 - - <0.1 <0.1
Alpha Endosulfan mg/kg 0.2 - - <0.2 <0.2
Gamma Chlordane mg/kg 0.1 - - <0.1 <0.1
Alpha Chlordane mg/kg 0.1 - - <0.1 <0.1
trans-Nonachlor mg/kg 0.1 - - <0.1 <0.1
p,p'-DDE mg/kg 0.1 - - <0.1 <0.1
Dieldrin mg/kg 0.2 - - <0.2 <0.2
Endrin mg/kg 0.2 - - <0.2 <0.2
o,p'-DDD mg/kg 0.1 - - <0.1 <0.1
o,p'-DDT mg/kg 0.1 - - <0.1 <0.1
Beta Endosulfan mg/kg 0.2 - - <0.2 <0.2
p,p'-DDD mg/kg 0.1 - - <0.1 <0.1
p,p'-DDT mg/kg 0.1 - - <0.1 <0.1
Endosulfan sulphate mg/kg 0.1 - - <0.1 <0.1
Endrin Aldehyde mg/kg 0.1 - - <0.1 <0.1
Methoxychlor mg/kg 0.1 - - <0.1 <0.1
Endrin Ketone mg/kg 0.1 - - <0.1 <0.1
Isodrin mg/kg 0.1 - - <0.1 <0.1
Mirex mg/kg 0.1 - - <0.1 <0.1

Page 4 of 22
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.001 SE137450.002 SE137450.003 SE137450.004
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 18 Mar 2015 18 Mar 2015
Sample Name  TP01_0.1-0.2 TP02_0.5-0.6 TP03_1.0-1.1 TP04_0.1-0.2
Parameter LOR
OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015 (continued)
Surrogates
Tetrachloro-m-xylene (TCMX) (Surrogate) ‘ % ‘ - ‘ - - 91 110

OP Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Dichlorvos mg/kg 0.5 - - <0.5 <0.5
Dimethoate mg/kg 0.5 - - <0.5 <0.5
Diazinon (Dimpylate) mg/kg 0.5 - - <0.5 <0.5
Fenitrothion mg/kg 0.2 - - <0.2 <0.2
Malathion mg/kg 0.2 - - <0.2 <0.2
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 - - <0.2 <0.2
Parathion-ethyl (Parathion) mg/kg 0.2 - - <0.2 <0.2
Bromophos Ethyl mg/kg 0.2 - - <0.2 <0.2
Methidathion mg/kg 0.5 - - <0.5 <0.5
Ethion mg/kg 0.2 - - <0.2 <0.2
Azinphos-methyl (Guthion) mg/kg 0.2 - - <0.2 <0.2
Surrogates

2-fluorobiphenyl (Surrogate) % - - - 88 90
d14-p-terphenyl (Surrogate) % - - - 98 100

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: AN040/AN320 Tested: 25/3/2015

Arsenic, As mg/kg 1 2 2 1 2
Beryllium, Be mg/kg 0.5 <0.5 <0.5 0.6 0.7
Boron, B mg/kg 5 <5 <5 <5 <5
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 <0.3 <0.3
Chromium, Cr mg/kg 0.5 83 38 9.9 13
Cobalt, Co mg/kg 0.5 38 24 4.0 6.0
Copper, Cu mg/kg 0.5 42 26 39 49
Lead, Pb mg/kg 1 12 8 8 11
Manganese, Mn mg/kg 1 290 130 250 410
Nickel, Ni mg/kg 0.5 25 17 29 341
Selenium, Se mg/kg 3 <3 <3 <3 <3
Zinc, Zn mg/kg 2 12 10 13 14
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.001 SE137450.002 SE137450.003 SE137450.004
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 18 Mar 2015 18 Mar 2015

Sample Name TP01_0.1-0.2 TP02_0.5-0.6 TP03_1.0-1.1 TP04_0.1-0.2

Parameter LOR
Mercury in Soil Method: AN312 Tested: 25/3/2015

Mercury ‘ mg/kg ‘ 0.01 ‘ 0.01 ‘ <0.01 ‘ 0.01 ‘ 0.01 ‘

Moisture Content Method: AN002 Tested: 25/3/2015

% Moisture ‘ % ‘ 0.5 ‘ 43 ‘ 7.0 ‘ 8.2 ‘ 1 ‘

Fibre Identification in soil Method: AN602 Tested: 26/3/2015

FibrelD

‘ Asbestos Detected ‘ No unit ‘ - ‘ No ‘ No ‘ No ‘ No ‘
SemiQuant

‘ Estimated Fibres ‘ Y%ow/w ‘ 0.01 ‘ <0.01 ‘ <0.01 ‘ <0.01 ‘ <0.01 ‘

Fibre ID in bulk materials Method: AN602 Tested: -
FibrelD

Asbestos Detected ‘ No unit ‘ - ‘ - ‘ - ‘ - ‘ - ‘

Weight of Sample Method: AN002 Tested: -

‘WeightofSampIe* ‘ g ‘ 0.01 ‘ B ‘ : ‘ } ‘ . ‘
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.005 SE137450.006 SE137450.007 SE137450.008
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 19 Mar 2015 19 Mar 2015

Sample Name TP05_2.0-2.2 TP06_3.0-3.1 TP07_1.0-1.2 TP08_1.1-1.2

Parameter LOR

VOC’s in Soil Method: AN433/AN434 Tested: 23/3/2015
Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Toluene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 <0.2
o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1

Polycyclic VOCs

Naphthalene mg/kg ‘ 0.1 ‘ <0.1 <0.1 <0.1 <0.1
Surrogates

Dibromofluoromethane (Surrogate) % - 73 81 72 83

d4-1,2-dichloroethane (Surrogate) % - 92 108 97 117
d8-toluene (Surrogate) % - 74 78 76 74

Bromofluorobenzene (Surrogate) % - 81 85 76 83

Totals

Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 <0.3
Total BTEX* mg/kg 0.6 <0.6 <0.6 <0.6 <0.6

Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015

TRH C6-C10 mg/kg 25 <25 <25 <25 <25
TRH C6-C9 mg/kg 20 <20 <20 <20 <20
Surrogates

Dibromofluoromethane (Surrogate) % - 73 81 72 83
d4-1,2-dichloroethane (Surrogate) % - 92 108 97 17
d8-toluene (Surrogate) % - 74 78 76 74
Bromofluorobenzene (Surrogate) % - 81 85 76 83
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ANALYTICAL REPORT SE137450 RO

Sample Number ~ SE137450.005 SE137450.006 SE137450.007 SE137450.008
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 19 Mar 2015 19 Mar 2015
Sample Name TP05_2.0-2.2 TP06_3.0-3.1 TP07_1.0-1.2 TP08_1.1-1.2
Parameter LOR
Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015 (continued)
VPH F Bands
Benzene (F0) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1
TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 <25 <25

TRH (Total Recoverable Hydrocarbons) in Soil Method: AN403  Tested: 24/3/2015

TRH C10-C14 mg/kg 20 <20 <20 <20 <20
TRH C15-C28 mg/kg 45 <45 <45 <45 <45
TRH C29-C36 mg/kg 45 <45 <45 <45 <45
TRH C37-C40 mg/kg 100 <100 <100 <100 <100
TRH C10-C36 Total mg/kg 110 <110 <110 <110 <110
TRH C10-C40 Total mg/kg 210 <210 <210 <210 <210
TRH F Bands

TRH >C10-C16 (F2) mglkg 25 <25 <25 <25 <25
TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 <25 <25
TRH >C16-C34 (F3) mglkg 90 <90 <90 <90 <90
TRH >C34-C40 (F4) mglkg 120 <120 <120 <120 <120

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: AN420 Tested: 24/3/2015

Naphthalene mg/kg 0.1 - - <0.1 <0.1
2-methylnaphthalene mg/kg 0.1 - - <0.1 <0.1
1-methylnaphthalene mg/kg 0.1 - - <0.1 <0.1
Acenaphthylene mg/kg 0.1 - - <0.1 <0.1
Acenaphthene mg/kg 0.1 - - <0.1 <0.1
Fluorene mg/kg 0.1 - - <0.1 <0.1
Phenanthrene mg/kg 0.1 - - <0.1 <0.1
Anthracene mg/kg 0.1 - - <0.1 <0.1
Fluoranthene mg/kg 0.1 - - <0.1 <0.1
Pyrene mg/kg 0.1 - - <0.1 <0.1
Benzo(a)anthracene mg/kg 0.1 - - <0.1 <0.1
Chrysene mg/kg 0.1 - - <0.1 <0.1
Benzo(b&j)fluoranthene mg/kg 0.1 - - <0.1 <0.1
Benzo(k)fluoranthene mg/kg 0.1 - - <0.1 <0.1
Benzo(a)pyrene mg/kg 0.1 - - <0.1 <0.1
Indeno(1,2,3-cd)pyrene mg/kg 0.1 - - <0.1 <0.1
Dibenzo(a&h)anthracene mg/kg 0.1 - - <0.1 <0.1
Benzo(ghi)perylene mg/kg 0.1 - - <0.1 <0.1
Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 - - <0.2 <0.2
Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 - - <0.3 <0.3
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 - - <0.2 <0.2
Total PAH mg/kg 0.8 - - <0.8 <0.8
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Parameter

PAH (Polynuclear Aromatic Hydrocarbons) in Soil

ANALYTICAL REPORT

Sample Number  SE137450.005

Sample Matrix Soil
Sample Date

18 Mar 2015

Sample Name TP05_2.0-2.2

LOR

Method: AN420 Tested: 24/3/2015 (continued)

SE137450.006
Soil
18 Mar 2015
TP06_3.0-3.1

SE137450.007

Soil

19 Mar 2015
TP07_1.0-1.2

SE137450 RO

SE137450.008
Soil
19 Mar 2015
TP08_1.1-1.2

Surrogates

d5-nitrobenzene (Surrogate) % - - - 86 86

2-fluorobiphenyl (Surrogate) % - - - 88 920

d14-p-terphenyl (Surrogate) % - - - 98 96

OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Hexachlorobenzene (HCB) mg/kg 0.1 - - <0.1 <0.1
Alpha BHC mg/kg 0.1 - - <0.1 <0.1
Lindane mg/kg 0.1 - - <0.1 <0.1
Heptachlor mg/kg 0.1 - - <0.1 <0.1
Aldrin mg/kg 0.1 - - <0.1 <0.1
Beta BHC mg/kg 0.1 - - <0.1 <0.1
Delta BHC mg/kg 0.1 - - <0.1 <0.1
Heptachlor epoxide mg/kg 0.1 - - <0.1 <0.1
o,p'-DDE mg/kg 0.1 - - <0.1 <0.1
Alpha Endosulfan mg/kg 0.2 - - <0.2 <0.2
Gamma Chlordane mg/kg 0.1 - - <0.1 <0.1
Alpha Chlordane mg/kg 0.1 - - <0.1 <0.1
trans-Nonachlor mg/kg 0.1 - - <0.1 <0.1
p,p'-DDE mg/kg 0.1 - - <0.1 <0.1
Dieldrin mg/kg 0.2 - - <0.2 <0.2
Endrin mg/kg 0.2 - - <0.2 <0.2
o,p'-DDD mg/kg 0.1 - - <0.1 <0.1
o,p'-DDT mg/kg 0.1 - - <0.1 <0.1
Beta Endosulfan mg/kg 0.2 - - <0.2 <0.2
p,p'-DDD mg/kg 0.1 - - <0.1 <0.1
p,p'-DDT mg/kg 0.1 - - <0.1 <0.1
Endosulfan sulphate mg/kg 0.1 - - <0.1 <0.1
Endrin Aldehyde mg/kg 0.1 - - <0.1 <0.1
Methoxychlor mg/kg 0.1 - - <0.1 <0.1
Endrin Ketone mg/kg 0.1 - - <0.1 <0.1
Isodrin mg/kg 0.1 - - <0.1 <0.1
Mirex mg/kg 0.1 - - <0.1 <0.1
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.005 SE137450.006 SE137450.007 SE137450.008
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 19 Mar 2015 19 Mar 2015
Sample Name  TP05_2.0-2.2 TP06_3.0-3.1 TP07_1.0-1.2 TP08_1.1-1.2
Parameter LOR
OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015 (continued)
Surrogates
Tetrachloro-m-xylene (TCMX) (Surrogate) ‘ % ‘ - ‘ - - 106 110

OP Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Dichlorvos mg/kg 0.5 - - <0.5 <0.5
Dimethoate mg/kg 0.5 - - <0.5 <0.5
Diazinon (Dimpylate) mg/kg 0.5 - - <0.5 <0.5
Fenitrothion mg/kg 0.2 - - <0.2 <0.2
Malathion mg/kg 0.2 - - <0.2 <0.2
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 - - <0.2 <0.2
Parathion-ethyl (Parathion) mg/kg 0.2 - - <0.2 <0.2
Bromophos Ethyl mg/kg 0.2 - - <0.2 <0.2
Methidathion mg/kg 0.5 - - <0.5 <0.5
Ethion mg/kg 0.2 - - <0.2 <0.2
Azinphos-methyl (Guthion) mg/kg 0.2 - - <0.2 <0.2
Surrogates

2-fluorobiphenyl (Surrogate) % - - - 88 90
d14-p-terphenyl (Surrogate) % - - - 98 96

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: AN040/AN320 Tested: 25/3/2015

Arsenic, As mg/kg 1 2 1 2 2

Beryllium, Be mg/kg 0.5 1.1 0.9 0.7 0.5
Boron, B mg/kg 5 <5 <5 <5 <5
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 <0.3 <0.3
Chromium, Cr mg/kg 0.5 11 64 13 6.4
Cobalt, Co mg/kg 0.5 42 45 33 4.2
Copper, Cu mg/kg 0.5 8.7 6.7 41 35
Lead, Pb mg/kg 1 9 9 10 9

Manganese, Mn mg/kg 1 57 110 200 230
Nickel, Ni mg/kg 0.5 7.7 6.2 26 26
Selenium, Se mg/kg 3 <3 <3 <3 <3
Zinc, Zn mg/kg 2 10 8 13 12
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.005 SE137450.006 SE137450.007 SE137450.008
Sample Matrix Soil Soil Soil Soil
Sample Date 18 Mar 2015 18 Mar 2015 19 Mar 2015 19 Mar 2015

Sample Name TP05_2.0-2.2 TP06_3.0-3.1 TP07_1.0-1.2 TP08_1.1-1.2

Parameter LOR
Mercury in Soil Method: AN312 Tested: 25/3/2015

Mercury ‘ mg/kg ‘ 0.01 ‘ 0.05 ‘ 0.04 ‘ <0.01 ‘ <0.01 ‘

Moisture Content Method: AN002 Tested: 25/3/2015

% Moisture ‘ % ‘ 0.5 ‘ 25 ‘ 23 ‘ 13 ‘ 93 ‘

Fibre Identification in soil Method: AN602 Tested: 26/3/2015

FibrelD

‘ Asbestos Detected ‘ No unit ‘ - ‘ No ‘ No ‘ Yes ‘ No ‘
SemiQuant

‘ Estimated Fibres ‘ Y%ow/w ‘ 0.01 ‘ <0.01 ‘ <0.01 ‘ >0.01 ‘ <0.01 ‘

Fibre ID in bulk materials Method: AN602 Tested: -
FibrelD

Asbestos Detected ‘ No unit ‘ - ‘ - ‘ - ‘ - ‘ - ‘

Weight of Sample Method: AN002 Tested: -

‘WeightofSampIe* ‘ g ‘ 0.01 ‘ B ‘ : ‘ } ‘ . ‘
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.009 SE137450.010 SE137450.011 SE137450.012
Sample Matrix Soil Soil Soil Material
Sample Date 19 Mar 2015 19 Mar 2015 19 Mar 2015 19 Mar 2015

Sample Name TP09_0.4-0.5 TP10_0.1-0.2 QA1 Frag 01

Parameter LOR

VOC’s in Soil Method: AN433/AN434 Tested: 23/3/2015
Monocyclic Aromatic Hydrocarbons

Benzene mg/kg 0.1 <0.1 <0.1 <0.1 -
Toluene mg/kg 0.1 <0.1 <0.1 <0.1 -
Ethylbenzene mg/kg 0.1 <0.1 <0.1 <0.1 -
m/p-xylene mg/kg 0.2 <0.2 <0.2 <0.2 -
o-xylene mg/kg 0.1 <0.1 <0.1 <0.1 -

Polycyclic VOCs

Naphthalene mg/kg ‘ 0.1 ‘ <0.1 <0.1 <0.1 -
Surrogates

Dibromofluoromethane (Surrogate) % - 78 82 83 -
d4-1,2-dichloroethane (Surrogate) % - 109 113 111 -
d8-toluene (Surrogate) % - 84 73 76 -
Bromofluorobenzene (Surrogate) % - 79 82 83 -
Totals

Total Xylenes* mg/kg 0.3 <0.3 <0.3 <0.3 -
Total BTEX* mg/kg 0.6 <0.6 <0.6 <0.6 -

Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015

TRH C6-C10 mg/kg 25 <25 <25 <25 -
TRH C6-C9 mg/kg 20 <20 <20 <20 -
Surrogates

Dibromofluoromethane (Surrogate) % - 78 82 83 -
d4-1,2-dichloroethane (Surrogate) % - 109 113 111 -
d8-toluene (Surrogate) % - 84 73 76 -
Bromofluorobenzene (Surrogate) % - 79 82 83 -
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.009 SE137450.010 SE137450.011 SE137450.012
Sample Matrix Soil Soil Soil Material
Sample Date 19 Mar 2015 19 Mar 2015 19 Mar 2015 19 Mar 2015
Sample Name TP09_0.4-0.5 TP10_0.1-0.2 QA1 Frag 01
Parameter LOR
Volatile Petroleum Hydrocarbons in Soil Method: AN433/AN434/AN410 Tested: 23/3/2015 (continued)
VPH F Bands
Benzene (F0) mg/kg 0.1 <0.1 <0.1 <0.1 -
TRH C6-C10 minus BTEX (F1) mg/kg 25 <25 <25 <25 -

TRH (Total Recoverable Hydrocarbons) in Soil Method: AN403  Tested: 24/3/2015

TRH C10-C14 mg/kg 20 <20 <20 <20 -
TRH C15-C28 mg/kg 45 <45 <45 <45 -
TRH C29-C36 mg/kg 45 <45 <45 <45 -
TRH C37-C40 mg/kg 100 <100 <100 <100 -
TRH C10-C36 Total mg/kg 110 <110 <110 <110 -
TRH C10-C40 Total mg/kg 210 <210 <210 <210 -
TRH F Bands

TRH >C10-C16 (F2) mglkg 25 <25 <25 <25 -
TRH >C10-C16 (F2) - Naphthalene mg/kg 25 <25 <25 <25 -
TRH >C16-C34 (F3) mglkg 90 <90 <90 <90 -
TRH >C34-C40 (F4) mglkg 120 <120 <120 <120 -

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: AN420 Tested: 24/3/2015

Naphthalene mg/kg 0.1 <0.1 - - -
2-methylnaphthalene mg/kg 0.1 <0.1 - - -
1-methylnaphthalene mg/kg 0.1 <0.1 - - -
Acenaphthylene mg/kg 0.1 <0.1 - - -
Acenaphthene mg/kg 0.1 <0.1 - - -
Fluorene mg/kg 0.1 <0.1 - - -
Phenanthrene mg/kg 0.1 <0.1 - - -
Anthracene mg/kg 0.1 <0.1 - - -
Fluoranthene mg/kg 0.1 <0.1 - - -
Pyrene mg/kg 0.1 <0.1 - - -
Benzo(a)anthracene mg/kg 0.1 <0.1 - - -
Chrysene mg/kg 0.1 <0.1 - - -
Benzo(b&j)fluoranthene mg/kg 0.1 <0.1 - - -
Benzo(k)fluoranthene mg/kg 0.1 <0.1 - - -
Benzo(a)pyrene mg/kg 0.1 <0.1 - - -
Indeno(1,2,3-cd)pyrene mg/kg 0.1 <0.1 - - -
Dibenzo(a&h)anthracene mg/kg 0.1 <0.1 - - -
Benzo(ghi)perylene mg/kg 0.1 <0.1 - - -
Carcinogenic PAHs, BaP TEQ <LOR=0* TEQ 0.2 <0.2 - - -
Carcinogenic PAHs, BaP TEQ <LOR=LOR* TEQ (mg/kg) 0.3 <0.3 - - -
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* TEQ (mg/kg) 0.2 <0.2 - - -
Total PAH mg/kg 0.8 <0.8 - - -
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Parameter

PAH (Polynuclear Aromatic Hydrocarbons) in Soil

ANALYTICAL REPORT

Sample Number  SE137450.009

Sample Matrix Soil
Sample Date

19 Mar 2015

Sample Name TP09_0.4-0.5

LOR

Method: AN420 Tested: 24/3/2015 (continued)

SE137450.010
Soil
19 Mar 2015
TP10_0.1-0.2

SE137450.011

Soil

19 Mar 2015

QA1

SE137450 RO

SE137450.012
Material
19 Mar 2015
Frag 01

Surrogates

d5-nitrobenzene (Surrogate) % - 86 - - -
2-fluorobiphenyl (Surrogate) % - 90 - - -
d14-p-terphenyl (Surrogate) % - 98 - - -
OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Hexachlorobenzene (HCB) mg/kg 0.1 <0.1 - <0.1 -
Alpha BHC mg/kg 0.1 <0.1 - <0.1 -
Lindane mg/kg 0.1 <0.1 - <0.1 -
Heptachlor mg/kg 0.1 <0.1 - <0.1 -
Aldrin mg/kg 0.1 <0.1 - <0.1 -
Beta BHC mg/kg 0.1 <0.1 - <0.1 -
Delta BHC mg/kg 0.1 <0.1 - <0.1 -
Heptachlor epoxide mg/kg 0.1 <0.1 - <0.1 -
o,p'-DDE mg/kg 0.1 <0.1 - <0.1 -
Alpha Endosulfan mg/kg 0.2 <0.2 - <0.2 -
Gamma Chlordane mg/kg 0.1 <0.1 - <0.1 -
Alpha Chlordane mg/kg 0.1 <0.1 - <0.1 -
trans-Nonachlor mg/kg 0.1 <0.1 - <0.1 -
p,p'-DDE mg/kg 0.1 <0.1 - <0.1 -
Dieldrin mg/kg 0.2 <0.2 - <0.2 -
Endrin mg/kg 0.2 <0.2 - <0.2 -
o,p'-DDD mg/kg 0.1 <0.1 - <0.1 -
o,p'-DDT mg/kg 0.1 <0.1 - <0.1 -
Beta Endosulfan mg/kg 0.2 <0.2 - <0.2 -
p,p'-DDD mg/kg 0.1 <0.1 - <0.1 -
p,p'-DDT mg/kg 0.1 <0.1 - <0.1 -
Endosulfan sulphate mg/kg 0.1 <0.1 - <0.1 -
Endrin Aldehyde mg/kg 0.1 <0.1 - <0.1 -
Methoxychlor mg/kg 0.1 <0.1 - <0.1 -
Endrin Ketone mg/kg 0.1 <0.1 - <0.1 -
Isodrin mg/kg 0.1 <0.1 - <0.1 -
Mirex mg/kg 0.1 <0.1 - <0.1 -
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.009 SE137450.010 SE137450.011 SE137450.012
Sample Matrix Soil Soil Soil Material
Sample Date 19 Mar 2015 19 Mar 2015 19 Mar 2015 19 Mar 2015
Sample Name TP09_0.4-0.5 TP10_0.1-0.2 QA1 Frag 01
Parameter LOR
OC Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015 (continued)
Surrogates
Tetrachloro-m-xylene (TCMX) (Surrogate) ‘ % ‘ - ‘ 109 - 107 -

OP Pesticides in Soil Method: AN400/AN420 Tested: 24/3/2015

Dichlorvos mg/kg 0.5 <0.5 - <0.5 -
Dimethoate mg/kg 0.5 <0.5 - <0.5 -
Diazinon (Dimpylate) mg/kg 0.5 <0.5 - <0.5 -
Fenitrothion mg/kg 0.2 <0.2 - <0.2 -
Malathion mg/kg 0.2 <0.2 - <0.2 -
Chlorpyrifos (Chlorpyrifos Ethyl) mg/kg 0.2 <0.2 - <0.2 -
Parathion-ethyl (Parathion) mg/kg 0.2 <0.2 - <0.2 -
Bromophos Ethyl mg/kg 0.2 <0.2 - <0.2 -
Methidathion mg/kg 0.5 <0.5 - <0.5 -
Ethion mg/kg 0.2 <0.2 - <0.2 -
Azinphos-methyl (Guthion) mg/kg 0.2 <0.2 - <0.2 -
Surrogates

2-fluorobiphenyl (Surrogate) % - 90 - 88 -
d14-p-terphenyl (Surrogate) % - 98 - 94 -

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: AN040/AN320 Tested: 25/3/2015

Arsenic, As mg/kg 1 2 2 2 -
Beryllium, Be mg/kg 0.5 0.6 <0.5 0.7 -
Boron, B mg/kg 5 <5 <5 <5 -
Cadmium, Cd mg/kg 0.3 <0.3 <0.3 <0.3 -
Chromium, Cr mg/kg 0.5 55 13 13 -
Cobalt, Co mg/kg 0.5 38 42 49 -
Copper, Cu mg/kg 0.5 33 36 55 -
Lead, Pb mg/kg 1 10 12 10 -
Manganese, Mn mg/kg 1 280 400 280 -
Nickel, Ni mg/kg 0.5 26 23 33 -
Selenium, Se mg/kg 3 <3 <3 <3 -
Zinc, Zn mg/kg 2 12 8 1 -
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ANALYTICAL REPORT SE137450 RO

Sample Number  SE137450.009 SE137450.010 SE137450.011 SE137450.012
Sample Matrix Soil Soil Soil Material
Sample Date 19 Mar 2015 19 Mar 2015 19 Mar 2015 19 Mar 2015

Sample Name TP09_0.4-0.5 TP10_0.1-0.2 QA1 Frag 01

Parameter LOR
Mercury in Soil Method: AN312 Tested: 25/3/2015

Mercury ‘ mg/kg ‘ 0.01 ‘ <0.01 ‘ 0.01 ‘ 0.01 ‘ - ‘

Moisture Content Method: AN002 Tested: 25/3/2015

% Moisture ‘ % ‘ 0.5 ‘ 11 ‘ 5.8 ‘ 8.0 ‘ - ‘

Fibre Identification in soil Method: AN602 Tested: 26/3/2015

FibrelD

‘ Asbestos Detected ‘ No unit ‘ - ‘ No ‘ No ‘ - ‘ - ‘
SemiQuant

‘ Estimated Fibres ‘ Y%owlw ‘ 0.01 ‘ <0.01 ‘ <0.01 ‘ - ‘ - ‘

Fibre ID in bulk materials Method: AN602 Tested: -
FibrelD

Asbestos Detected ‘ No unit ‘ - ‘ - ‘ - ‘ - ‘ Yes ‘

Weight of Sample Method: AN002 Tested: -

‘ Weight of Sample* ‘ g ‘ 0.01 ‘ - ‘ - ‘ - ‘ 452.00 ‘
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QC SUMMARY

MB blank results are compared to the Limit of Reporting

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

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

Mercury in Soil Method: ME-(AU)-[ENV]AN312
Parameter Qc DUP %RPD LCS MS

Reference %Recovery  %Recovery
Mercury LB074476 mg/kg 0.01 <0.01 0% 107% 91%

Moisture Content Method: ME-(AU)-[ENV]JAN002
Parameter Qc LOR DUP %RPD

Reference
% Moisture LB074485 % 0.5 8-20%

OC Pesticides in Soil Method: ME-(AU)-[ENV]JAN400/AN420

Parameter Qc DUP %RPD LCS
Reference %Recovery
Hexachlorobenzene (HCB) LB074380 mg/kg 0.1 <0.1 0% NA
Alpha BHC LB074380 mg/kg 0.1 <0.1 0% NA
Lindane LB074380 mg/kg 0.1 <0.1 0% NA
Heptachlor LB074380 mg/kg 0.1 <0.1 0% 116%
Aldrin LB074380 mg/kg 0.1 <0.1 0% 114%
Beta BHC LB074380 mg/kg 0.1 <0.1 0% NA
Delta BHC LB074380 mg/kg 0.1 <0.1 0% 104%
Heptachlor epoxide LB074380 mg/kg 0.1 <0.1 0% NA
o,p'-DDE LB074380 mg/kg 0.1 <0.1 0% NA
Alpha Endosulfan LB074380 mg/kg 0.2 <0.2 0% NA
Gamma Chlordane LB074380 mg/kg 0.1 <0.1 0% NA
Alpha Chlordane LB074380 mg/kg 0.1 <0.1 0% NA
trans-Nonachlor LB074380 mg/kg 0.1 <0.1 0% NA
p,p"-DDE LB074380 mg/kg 0.1 <01 0% NA
Dieldrin LB074380 mg/kg 0.2 <0.2 0% 1%
Endrin LB074380 mg/kg 0.2 <0.2 0% 118%
0,0-DDD LB074380 mg/kg 0.1 <01 0% NA
0,p-DDT LB074380 mg/kg 0.1 <01 0% NA
Beta Endosulfan LB074380 mg/kg 0.2 <0.2 0% NA
p.p-DDD LB074380 mg/kg 0.1 <0.1 0% NA
p.p-DDT LB074380 mg/kg 0.1 <0.1 0% 116%
Endosulfan sulphate LB074380 mg/kg 0.1 <0.1 0% NA
Endrin Aldehyde LB074380 mg/kg 0.1 <0.1 0% NA
Methoxychlor LB074380 mg/kg 0.1 <0.1 0% NA
Endrin Ketone LB074380 mg/kg 0.1 <0.1 0% NA
Isodrin LB074380 mg/kg 0.1 <0.1 0% NA
Mirex LB074380 mg/kg 0.1 <0.1 0% NA
Surrogates

Parameter Qc DUP %RPD LCS

Reference %Recovery
Tetrachloro-m-xylene (TCMX) (Surrogate) LB074380 % - 105% 4% 109%
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QC SUMMARY

MB blank results are compared to the Limit of Reporting

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

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

OP Pesticides in Soil Method: ME-(AU)-[ENV]JAN400/AN420

Parameter Qc DUP %RPD LCS
Reference %Recovery
Dichlorvos LB074380 mg/kg 0.5 <0.5 0% 97%
Dimethoate LB074380 mg/kg 0.5 <0.5 0% NA
Diazinon (Dimpylate) LB074380 mg/kg 0.5 <0.5 0% 122%
Fenitrothion LB074380 mg/kg 0.2 <0.2 0% NA
Malathion LB074380 mg/kg 0.2 <0.2 0% NA
Chlorpyrifos (Chlorpyrifos Ethyl) LB074380 mg/kg 0.2 <0.2 0% 101%
Parathion-ethyl (Parathion) LB074380 mg/kg 0.2 <0.2 0% NA
Bromophos Ethyl LB074380 mg/kg 0.2 <0.2 0% NA
Methidathion LB074380 mg/kg 0.5 <0.5 0% NA
Ethion LB074380 mg/kg 0.2 <0.2 0% 109%
Azinphos-methyl (Guthion) LB074380 mg/kg 0.2 <0.2 0% NA
Surrogates
Parameter Qc DUP %RPD LCS
Reference %Recovery
2-fluorobiphenyl (Surrogate) LB074380 % - 78% 2% 82%
d14-p-terphenyl (Surrogate) LB074380 % - 88% 2% 98%

PAH (Polynuclear Aromatic Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN420

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery

Naphthalene LB074380 mg/kg 0.1 <0.1 0% 114% 99%
2-methylnaphthalene LB074380 mg/kg 0.1 <0.1 0% NA NA
1-methylnaphthalene LB074380 mg/kg 0.1 <0.1 0% NA NA
Acenaphthylene LB074380 mg/kg 0.1 <0.1 0% 109% 95%
Acenaphthene LB074380 mg/kg 0.1 <0.1 0% 115% 102%
Fluorene LB074380 mg/kg 0.1 <0.1 0% NA NA
Phenanthrene LB074380 mg/kg 0.1 <0.1 0% 117% 98%
Anthracene LB074380 mg/kg 0.1 <0.1 0% 115% 99%
Fluoranthene LB074380 mg/kg 0.1 <0.1 0% 118% 98%
Pyrene LB074380 mg/kg 0.1 <0.1 0% 115% 97%
Benzo(a)anthracene LB074380 mg/kg 0.1 <0.1 0% NA NA
Chrysene LB074380 mg/kg 0.1 <0.1 0% NA NA
Benzo(b&j)fluoranthene LB074380 mg/kg 0.1 <0.1 0% NA NA
Benzo(k)fluoranthene LB074380 mg/kg 0.1 <0.1 0% NA NA
Benzo(a)pyrene LB074380 mg/kg 0.1 <0.1 0% 1% 17%
Indeno(1,2,3-cd)pyrene LB074380 mg/kg 0.1 <0.1 0% NA NA
Dibenzo(a&h)anthracene LB074380 mg/kg 0.1 <0.1 0% NA NA
Benzo(ghi)perylene LB074380 mg/kg 0.1 <0.1 0% NA NA
Carcinogenic PAHs, BaP TEQ <LOR=0* LB074380 TEQ 0.2 <0.2 0% NA NA
Carcinogenic PAHs, BaP TEQ <LOR=LOR* LB074380 TEQ (mg/kg) 0.3 <0.3 0% NA NA
Carcinogenic PAHs, BaP TEQ <LOR=LOR/2* LB074380 TEQ (mg/kg) 0.2 <0.2 0% NA NA
Total PAH LB074380 mg/kg 0.8 <0.8 0% NA NA

Surrogates

Parameter Qc DUP %RPD LCS MS

Reference %Recovery  %Recovery

d5-nitrobenzene (Surrogate) LB074380 % - 80% 2% 82% 86%
2-fluorobiphenyl (Surrogate) LB074380 % - 78% 2% 82% 88%
d14-p-terphenyl (Surrogate) LB074380 % - 88% 2% 98% 96%
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QC SUMMARY

MB blank results are compared to the Limit of Reporting

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

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

Total Recoverable Metals in Soil by ICPOES from EPA 200.8 Digest Method: ME-(AU)-[ENV]JAN040/AN320

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recov
Arsenic, As LB074444 mg/kg 1 <1 3-38% 96% 7%
Beryllium, Be LB074444 mg/kg 0.5 <0.5 0% 97% 82%
Boron, B LB074444 mg/kg 5 <5 0% 93% 129%
Cadmium, Cd LB074444 mg/kg 0.3 <0.3 0-6% 94% 79%
Chromium, Cr LB074444 mg/kg 0.5 <0.5 5-6% 95% 80%
Cobalt, Co LB074444 mg/kg 0.5 <0.5 16% 96% 82%
Copper, Cu LB074444 mg/kg 0.5 <0.5 1-6% 100% 88%
Lead, Pb LB074444 mg/kg 1 <1 1-5% 97% 81%
Manganese, Mn LB074444 mg/kg 1 <1 3% 96% 66%
Nickel, Ni LB074444 mg/kg 0.5 <0.5 1-7% 96% 82%
Selenium, Se LB074444 mg/kg 3 <3 0% 95% 130%
Zinc, Zn LB074444 mg/kg 2 <2 1-2% 97% 87%

TRH (Total Recoverable Hydrocarbons) in Soil Method: ME-(AU)-[ENV]AN403

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
TRH C10-C14 LB074380 mg/kg 20 <20 0% 100% 100%
TRH C15-C28 LB074380 mg/kg 45 <45 0% 100% 95%
TRH C29-C36 LB074380 mg/kg 45 <45 0% 85% 85%
TRH C37-C40 LB074380 mg/kg 100 <100 0% NA NA
TRH C10-C36 Total LB074380 mg/kg 110 <110 0% NA NA
TRH C10-C40 Total LB074380 mg/kg 210 <210 0% NA NA
TRH F Bands
Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
TRH >C10-C16 (F2) LB074380 mg/kg 25 <25 0% 100% 100%
TRH >C10-C16 (F2) - Naphthalene LB074380 mg/kg 25 <25 0% NA NA
TRH >C16-C34 (F3) LB074380 mg/kg 90 <90 0% 95% 93%
TRH >C34-C40 (F4) LB074380 mg/kg 120 <120 0% 85% NA
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MB blank results are compared to the Limit of Reporting

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

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

VOC’s in Soil Method: ME-(AU)-[ENV]AN433/AN434

Monocyclic Aromatic Hydrocarbons

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Benzene LB074326 mg/kg 0.1 <0.1 0% 76% 76%
Toluene LB074326 mg/kg 0.1 <0.1 0% 76% 76%
Ethylbenzene LB074326 mg/kg 0.1 <0.1 0% 84% 87%
m/p-xylene LB074326 mg/kg 0.2 <0.2 0% 87% 90%
o-xylene LB074326 mg/kg 0.1 <0.1 0% 80% 86%

Polycyclic VOCs

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Naphthalene LB074326 mg/kg 0.1 <0.1 0% NA NA
Surrogates
Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Dibromofluoromethane (Surrogate) LB074326 % - 96% 2-3% 86% 76%
d4-1,2-dichloroethane (Surrogate) LB074326 % - 117% 5-9% 117% 97%
d8-toluene (Surrogate) LB074326 % - 88% 1-8% 104% 79%
Bromofluorobenzene (Surrogate) LB074326 % - 94% 0-3% 102% 96%
Totals
Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Total Xylenes* LB074326 mg/kg 0.3 <0.3 0% NA NA
Total BTEX* LB074326 mg/kg 0.6 <0.6 0% NA NA

Volatile Petroleum Hydrocarbons in Soil Method: ME-(AU)-[ENV]AN433/AN434/AN410

Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
TRH C6-C10 LB074326 mg/kg 25 <25 0% 87% 91%
TRH C6-C9 LB074326 mg/kg 20 <20 0% 84% 7%
Surrogates
Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Dibromofluoromethane (Surrogate) LB074326 % - 96% 2-3% 86% 76%
d4-1,2-dichloroethane (Surrogate) LB074326 % - 117% 5-9% 117% 97%
d8-toluene (Surrogate) LB074326 % - 88% 1-8% 104% 79%
Bromofluorobenzene (Surrogate) LB074326 % - 94% 0-3% 102% 96%
VPH F Bands
Parameter Qc DUP %RPD LCS MS
Reference %Recovery  %Recovery
Benzene (F0) LB074326 malkg 0.1 <0.1 0% NA NA
TRH C6-C10 minus BTEX (F1) LB074326 mg/kg 25 <25 0% 99% 110%
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METHOD
Yo METHODOLOGY SUMMARY
ANO002 Weight of as received sample determined on a 2 decimal place balance.
AN040 A portion of sample is digested with Nitric acid to decompose organic matter and Hydrochloric acid to complete the

digestion of metals and then filtered for analsysis by ASS or ICP as per USEPA Method 200.8.

ANO040/AN320 A portion of sample is digested with nitric acid to decompose organic matter and hydrochloric acid to complete the
digestion of metals. The digest is then analysed by ICP OES with metals results reported on the dried sample
basis. Based on USEPA method 200.8 and 6010C.

AN088 Orbital rolling for Organic pollutants are extracted from soil/sediment by transferring an appropriate mass of sample
to a clear soil jar and extracting with 1:1 Dichloromethane/Acetone. Orbital Rolling method is intended for the
extraction of semi-volatile organic compounds from soil/sediment samples, and is based somewhat on USEPA
method 3570 (Micro Organic extraction and sample preparation). Method 3700.

AN312 Mercury by Cold Vapour AAS in Soils: After digestion with nitric acid, hydrogen peroxide and hydrochloric acid,
mercury ions are reduced by stannous chloride reagent in acidic solution to elemental mercury. This mercury
vapour is purged by nitrogen into a cold cell in an atomic absorption spectrometer or mercury analyser.
Quantification is made by comparing absorbances to those of the calibration standards. Reference APHA
3112/3500

AN400 OC and OP Pesticides by GC-ECD: The determination of organochlorine (OC) and organophosphorus (OP)
pesticides and polychlorinated biphenyls (PCBs) in soils, sludges and groundwater. ( Based on USEPA methods
3510, 3550, 8140 and 8080.)

AN403 Total Recoverable Hydrocarbons: Determination of Hydrocarbons by gas chromatography after a solvent
extraction. Detection is by flame ionisation detector (FID) that produces an electronic signal in proportion to the
combustible matter passing through it. Total Recoverable Hydrocarbons (TRH) are routinely reported as four
alkane groupings based on the carbon chain length of the compounds: C6-C9, C10-C14, C15-C28 and C29-C36
and in recognition of the NEPM 1999 (2013), >C10-C16 (F2), >C16-C34 (F3) and >C34-C40 (F4). F2 is reported
directly and also corrected by subtracting Naphthalene (from VOC method AN433) where available.

AN403 Additionally, the volatile C6-C9 fraction may be determined by a purge and trap technique and GC/MS because of
the potential for volatiles loss. Total Petroleum Hydrocarbons (TPH) follows the same method of analysis after
silica gel cleanup of the solvent extract. Aliphatic/Aromatic Speciation follows the same method of analysis after
fractionation of the solvent extract over silica with differential polarity of the eluent solvents .

AN403 The GC/FID method is not well suited to the analysis of refined high boiling point materials (ie lubricating oils or
greases) but is particularly suited for measuring diesel, kerosene and petrol if care to control volatility is taken. This
method will detect naturally occurring hydrocarbons, lipids, animal fats, phenols and PAHs if they are present at
sufficient levels, dependant on the use of specific cleanup/fractionation techniques. Reference USEPA 3510B,
8015B.

AN420 (S8VOCs) including OC, OP, PCB, Herbicides, PAH, Phthalates and Speciated Phenols (etc) in soils, sediments
and waters are determined by GCMS/ECD technique following appropriate solvent extraction process (Based on
USEPA 3500C and 8270D).

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

AN433/AN434 VOCs and C6-C9 Hydrocarbons by GC-MS P&T: VOC's are volatile organic compounds. The sample is presented
to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a Mass
Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed
directly. References: USEPA 5030B, 8020A, 8260.
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METHOD
Y METHODOLOGY SUMMARY

AN433/AN434/AN410 VOCs and C6-C9/C6-C10 Hydrocarbons by GC-MS P&T: VOC's are volatile organic compounds. The sample is
presented to a gas chromatograph via a purge and trap (P&T) concentrator and autosampler and is detected with a
Mass Spectrometer (MSD). Solid samples are initially extracted with methanol whilst liquid samples are processed
directly. References: USEPA 5030B, 8020A, 8260.

AN602 Qualitative identification of chrysotile, amosite and crocidolite in bulk samples by polarised light microscopy (PLM)
in conjunction with dispersion staining (DS). AS4964 provides the basis for this document. Unequivocal
identification of the asbestos minerals present is made by obtaining sufficient diagnostic “clues’, which provide a
reasonable degree of certainty, dispersion staining is a mandatory “clue’ for positive identification. If sufficient
“clues” are absent, then positive identification of asbestos is not possible. This procedure requires removal of
suspect fibres/bundles from the sample which cannot be returned.

ANG602 Fibres/material that cannot be unequivocably identified as one of the three asbestos forms, will be reported as
unknown mineral fibres (umf).

ANGO02 AS4964.2004 Method for the Qualitative Identification of Asbestos in Bulk Samples, Section 8.4, Trace Analysis
Criteria, Note 4 states:"Depending upon sample condition and fibre type, the detection limit of this technique has
been found to lie generally in the range of 1 in 1,000 to 1 in 10,000 parts by weight, equivalent to 1 to 0.1 g/kg."

ANG02 The sample can be reported “no asbestos found at the reporting limit of 0.1 g/kg” (<0.01%w/w) where AN602
section 4.5 of this method has been followed, and if-

(a) no trace asbestos fibres have been detected (i.e. no ‘respirable’ fibres):

(b) the estimated weight of non-respirable asbestos fibre bundles and/or the estimated weight of asbestos in
asbestos-containing materials are found to be less than 0.1g/kg: and

(c) these non-respirable asbestos fibre bundles and/or the asbestos containing materials are only visible under
stereo-microscope viewing conditions.

.
FOOTNOTES
—
IS Insufficient sample for analysis. LOR Limit of Reporting
LNR  Sample listed, but not received. 1 Raised or Lowered Limit of Reporting
* This analysis is not covered by the scope of QFH QC result is above the upper tolerance
accreditation. QFL QC result is below the lower tolerance
> Indicative data, theoretical holding time exceeded. - The sample was not analysed for this analyte
A Performed by outside laboratory. NVL Not Validated
Samples analysed as received.
Solid samples expressed on a dry weight basis.
Some totals may not appear to add up because the total is rounded after adding up the raw values.
The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here:
http://www.sgs.com.au/~/media/Local/Australia/Documents/ Technical %20Documents/MP-AU-ENV-QU-022%20QA%20QC%20Plan.pdf
This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at
http://www.sgs.com/en/Terms-and-Conditions/General-Conditions-of-Services-English.aspx. The Client's attention is drawn to the limitation of
liability, indemnification and jurisdiction issues defined therein.
Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only
and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to
a transaction from exercising all their rights and obligations under the transaction documents.
This report must not be reproduced, except in full.
o
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SDG SE137450-1 SE137450-1 SE140881-1 SE140881-1 SE137450-1 Interlab D SE140881-1 Interlab D
Field ID TPO3 1.0-1.1 QA1 RPD| TPA1 1.0 DO1 180615 RPD|TP08 1.1-1.2 QA4 RPD| TPA1 1.0 TO01 180615 RPD
Sampled Date/Time 18/03/2015  18/03/2015 18/06/2015  18/06/2015 19/03/2015  19/03/2015 18/06/2015  18/06/2015

ChemName Units |EQL

TRH C37-C40 mglkg [100 <100.0 <100.0 0

Benzene mg/kg |0.1 (Primary): 0.2 (Interlab) <0. <0. 0 <0. <0.. 0

Benzene mg/kg |0.1 (Primary): 0.2 (Interlab) <0. <0. 0 <0. <0.. 0

Ethylbenzene mg/kg |0.1 (Primary): 0.5 (Interlab) <0. <0. 0 <0. <0.. 0

Toluene mg/kg |0.1 (Primary): 0.5 (Interlab) <0. <0. 0 <0. <0.. 0

Total BTEX mg/kg |0.6 (Primary): 0.2 (Interlab) <0. <0. 0 <0.f <0. 0

Xylene (m & p mg/kg |0.2 (Primary): 0.5 (Interlab) <0.. <0.. 0 <0.. <0.. 0

Xylene (o mg/kg |0.1 (Primary): 0.5 (Interlab) <0. <0. 0 <0. <0.. 0

Xylene Total mg/kg |0.3 (Primary): 0.5 (Interlab) <0. <0. 0 <0. <0.. 0

C6-C10 less BTEX (F1) [mg/kg [25 (Primary): 10 (Interlab) <25.0 <25.0 0 <25.0 <10.0 0

Hexachlorobenzene mg/kg |0.1 (Primary): 0.05 (Interlab) <0.1 <0.1 0 <0.1 <0.05 0

% Moisture mg/kg 10000 79000.0 99000.0 22 79000.0

Lead mg/kg |1 (Primary): 5 (Interlab) 8.0 10.0 22 10.0 8.0 22 9.0 12.0 29 10.0 12.0 18

Arsenic mg/kg |1 (Primary): 5 (Interlab) 1.0 2.0 67 2.0 20 0 2.0 <5.0 0 2.0 <5.0 0

Beryllium mg/kg [0.5 (Primary): 1 (Interlab 0.6 0.7 15 0.5 <1.0 0

Boron mg/kg |5 (Primary): 50 (Interlab) <5.0 <5.0 0 <5.0 <50.0 0

Cadmium mg/kg [0.3 (Primary): 1 (Interlab <0.3 <0.3 0 <0.3 <0.3 0 <0.3 <1.0 0 <0.3 <1.0 0

Chromium (I11+VI mg/kg [0.5 (Primary): 2 (Interlab .9 13.0 7 59 56 5 6.4 14.0 75 59 7.0 17

Cobalt mg/kg [0.5 (Primary): 2 (Interlab 4.0 4.9 0 4.2 5.0 17

Copper mg/kg [0.5 (Primary): 5 (Interlab .9 5.5 4 3.8 35 8 3.5 <5.0 0 3.8 <5.0 0

Manganese mg/kg |1 (Primary): 5 (Interlab) 250.0 280.0 1 230.0 403.0 55

Mercury mg/kg |0.01 (Primary): 0.1 (Interlab) 0.01 0.01 0 <0.01 <0.01 0 <0.01 <0.1 0 <0.01 <0.1 0

Nickel mg/kg [0.5 (Primary): 2 (Interlab 29 33 13 4.0 3.1 25 26 3.0 14 4.0 5.0 22

Selenium mg/kg |3 (Primary): 5 (Interlab) <3.0 <3.0 0 <3.0 <5.0 0

Zinc mg/kg |2 (Primary): 5 (Interlab) 13.0 11.0 17 16.0 14.0 13 12.0 10.0 18 16.0 24.0 40

2,4-DDT mg/kg [0. <0. <0. 0

4,4-DDE mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

a-BHC mg/kg [0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Aldrin mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

b-BHC mg/kg [0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Chlordane (cis; mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

gamma-Chlordane mg/kg [0. <0. <0. 0

[d-BHC mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

DDD mg/kg [0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

DDT. mg/kg [0.1 (Primary): 0.2 (Interlab) <0. <0. 0 <0. <0.2 0

| Dieldrin mg/kg |0.2 (Primary): 0.05 (Interlab) <0.. <0.. 0 <0.. <0.05 0

Endosulfan | mg/kg |0.2 (Primary): 0.05 (Interlab) <0.. <0.. 0 <0.. <0.05 0

Endosulfan Il mg/kg |0.2 (Primary): 0.05 (Interlab) <0.. <0.. 0 <0.. <0.05 0

Endosulfan sulphate mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Endrin mg/kg |0.2 (Primary): 0.05 (Interlab) <0.. <0.. 0 <0.. <0.05 0

Endrin aldehyde mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Endrin ketone mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

g-BHC (Lindane; mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Heptachlor mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Heptachlor epoxide mg/kg |0.1 (Primary): 0.05 (Interlab) <0. <0. 0 <0. <0.05 0

Methoxychlor mg/kg |0.1 (Primary): 0.2 (Interlab) <0. <0. 0 <0. <0.2 0

0,p-DDD mglkg [0. <0. <0. 0

0,0-DDE mglkg |0. <0. <0. 0

trans-Nonachlor mg/kg [0. <0. <0. 0

Azinophos methyl mg/kg |0.2 (Primary): 0.05 (Interlab) <0. <0. 0 <0.: <0.05 0

Bromophos-ethyl mg/kg |0.2 (Primary): 0.05 (Interlab) <0. <0. 0 <0.: <0.05 0

Chlorpyrifos mg/kg |0.2 (Primary): 0.05 (Interlab) <0. <0. 0 <0.: <0.05 0

Diazinon mg/kg |0.5 (Primary): 0.05 (Interlab) <0. <0.5 0 <0.5 <0.05 0

Dichlorvos mg/kg |0.5 (Primary): 0.05 (Interlab) <0. <0.5 0 <0.5 <0.05 0

Dimethoate mg/kg |0.5 (Primary): 0.05 (Interlab) <0. <0.5 0 <0.5 <0.05 0

Ethion mg/kg |0.2 (Primary): 0.05 (Interlab) <0. <0. 0 <0.2 <0.05 0

| Fenitrothion mg/kg (0. <0. <0. 0

Malathion mg/kg |0.2 (Primary): 0.05 (Interlab) <0. <0. 0 <0.2 <0.05 0

Methidathion mglkg [0. <0. <0.5 0

Naphthalene mg/kg [0.1 (Primary): 1 (Interlab <0.1 <1.0 0

Naphthalene mg/kg [0.1 (Primary): 1 (Interlab <0.1 <0.1 0 <0.1 <1.0 0

Isodrin mg/kg |0.1 <0.1 <0.1 0

Mirex mg/kg |0.1 <0.1 <0.1 0

Parathion mglkg [0.2 <0.2 <0.2 0 <0.2 <0.2 0

C10-C16 mg/kg |25 (Primary): 50 (Interlab) <25.0 <25.0 0 <25.0 <50.0 0

C16-C34 mg/kg [90 (Primary): 100 (Interlab) <90.0 <90.0 0 <90.0 <100.0 0

C34-C40 mg/kg | 120 (Primary): 100 (Interlab) <120.0 <120.0 0 <120.0 <100.0 0

F2-NAPHTHALENE mg/kg |25 (Primary): 50 (Interlab) <25.0 <25.0 0 <25.0 <50.0 0

C6-C9 mg/kg |20 (Primary): 10 (Interlab) <20.0 <20.0 0 <20.0 <10.0 0

C10-C14 mg/kg |20 (Primary): 50 (Interlab) <20.0 <20.0 0 <20.0 <50.0 0

C15-C28 mg/kg [45 (Primary): 100 (Interlab) <45.0 <45.0 0 <45.0 <100.0 0

C29-C36 mg/kg [45 (Primary): 100 (Interlab) <45.0 <45.0 0 <45.0 <100.0 0

+C1 36 (Sum of total) [mg/kg 0 (Primary): 50 (Interlab) <110.0 <110.0 0 <110.0 <50.0 0

C10 - C40 (Sum of total) [mg/kg [210 (Primary): 50 (Interlab) <210.0 <210.0 0 <210.0 <50.0 0

C6-C10 mg/kg [25 (Primary): 10 (Interlab) <25.0 <25.0 0 <25.0 <10.0 0

*RPDs have only been considered where a concentration is greater than 1 times the EQL.
**High RPDs are in bold (Acceptable RPDs for each EQL multiplier range are: 80 (1-10 x EQL); 50 (10-30 x EQL); 30 (> 30 xEQL) )
***Interlab Duplicates are matched on a per compound basis as methods vary between laboratories. Any methods in the row header relate to those used in the primary laboratory

[Filter]

Table 3. RPD
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Sample Name Sample Depth Method Lab Report Number | Date Sampled Asbestos

TPO1 0.1-0.2 Detect/Non-detect SGS SE137450 RO 18/03/2015 No Asbestos Detected
TP02 0.5-0.6 Detect/Non-detect SGS SE137450 RO 18/03/2015 No Asbestos Detected
TPO3 1.0-1.1 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 No Asbestos Detected
TPO4 01-02 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 No Asbestos Detected
TPOS 2022 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 No Asbestos Detected
TPOG 3.0-31 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 No Asbestos Detected
TPO7 05 Detect/Non-detect SGS SE137450A RO 18/03/2015 No Asbestos Detected
TPO7 10-1.2 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 Asbestos Detected
TPO7 18-2.0 Detect/Non-detect | SGS | SE137450AR0 | 18/03/2015 No Asbestos Detected
TPOS 11-1.2 Detect/Non-detect | SGS | SE137450R0 | 18/03/2015 No Asbestos Detected
Frag01 (425 g) TP07-1.0-1.2  [1.0-1.2 Detect/Non-detect | SGS SE137450 RO 18/03/2015 Asbestos Detected
Sampling Round 2

Sample Name Sample Depth Method Lab Report Number | Date Sampled Asbestos

TPA1 0.5 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected
TPA1 1 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected
TPA2 02 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected
TPA2 1 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected
TPA3 05 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected
TPA3 1 Detect/Non-detect SGS SE140881 RO 18/06/2015 No Asbestos Detected

Table 2
Asbestos ID Laboratory Results
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Metals Asbestos
3 g
= 2
E <
e | 512 58 . 2
=g | £ 2| &8/ 5 & | £
3 < S S S s H S g
mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | me/kg| me/kg | mg/ke
EQL 1 1 0.3 0.5 0.5 0.01 0.5 2 100
NEPM 2013 Table 1A(1) HILs Res A Soil 300 100 20 6000 40 400 7400
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Comm/Ind 440 80 180 190 460
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Areas of Ecological Significance 110 20 75 40 100
ACT 2000 Inert Waste (CT1) 10 10 2 0.4 4
ACT 2000 General Solid Waste (CT2) 100 100 20 4 40
Field_ID Sample_Depth_Range Sampled_Date-Time Lab_Report_Number
D01_180615 18/06/2015 SE140881-1 8 2 <0.3 5.6 3.5 <0.01| 3.1 14 -
TP3A_0.5 0.5 18/06/2015 SE140881-1 12 2 <0.3 5.6 4.2 <0.01| 3.2 13 0
TP3A_1.0 1 18/06/2015 SE140881-1 9 2 <0.3 5.6 3.1 <0.01| 3.2 14 0
TPA1_0.5 0.5 18/06/2015 SE140881-1 10 2 <0.3 5.9 3.5 <0.01| 2.7 16 0
TPA1_1.0 1 18/06/2015 SE140881-1 10 2 <0.3 5.9 3.8 <0.01 4 16 0
TPA2_0.2 0.2 18/06/2015 SE140881-1 17 2 <0.3 15 4.7 0.02 3.3 12 0
TPA2_1.0 1 18/06/2015 SE140881-1 8 2 <0.3 3.2 2.1 <0.01| 2.6 17 0

Table 1 b. Chemical Results for the Second Round of Sampling

Chemistry_Output_Table asb del , 6/07/2015
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(] N 3002402 Table 1. Soil Chemical Results
(.:.‘“. SMEC
Hydrocarbon Metals
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z o a 9 S T 2 v | 5
© < o I 3 X © 3 =3 2 '1 § § 3 o £ E z = w 5 i
= - S a o o o T o o =} o o0 2 2 k= = ° © - 2 5 [=) a ° e
3) o o < ; : [¥) ° . 9] = = o c = < £ £ = g ) T = 3 a a Q £ Q 2 £
S| ¢ 3 ||| nvlgd T|e|le|d 2 2|25 8|35 2| s %8| &8 2|3 ¢ 5 23| 5|5 |3 & ¢
O O 18] [N O O o < O o o o =4 < o ) S (5} o [5] 3 = 3 a N = ~ < © < ey (s} &
mg/kg | mg/kg| me/kg | mg/kg | mg/kg | mg/kg | mg/kg| me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | me/kg | ma/ke | me/kg | me/ke | me/keg | me/ke | me/ke mg/kg mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg
EQL 25 90 120 25 20 45 45 110 210 20 25 25 100 1 0.5 5 0.3 0.5 0.5 0.5 1 1 0.5 3 2 0.01 0.1 0.1 0.1 0.1 0.1 0.1 0.1
NEPM 2013 Table 1A(1) HILs Res A Soil 100 60 4500 20 100 6000 300 3800 400 200 7400 40
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Comm/Ind 80 180 | 440 190 460
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Areas of Ecological Significance 20 75 110 40 100

NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Sand

0-1m 110 45

1-2m 240 70

2-4m 440 110

>4m NL 200
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil

0-2m 300 2800 120 180
NEPM 2013 Table 1B(6) ESLs for Areas of Ecological Significance, Coarse Soil

0-2m - - 25 125
NEPM 2013 Table 1B(7) Management Limits in Res / Parkland, Coarse Soil 1000 | 2500 | 10000 700
ACT 2000 Inert Waste (CT1) 5000 650 10 2 2 10 4 2 0.4
Field_ID LocCode Sample Depth Sampled Date
QA1 TP03_1.0-1.1 19/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 0.7 <5 <0.3 13 4.9 5.5 10 280 3.3 <3 11 0.01 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
TP01_0.1-0.2 |TPO1 0.1-0.2 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 <0.5 <5 <0.3 8.3 3.8 4.2 12 290 2.5 <3 12 0.01 - - - - - - -
TP02_0.5-0.6 |TP02 0.5-0.6 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 <0.5 <5 <0.3 3.8 2.4 2.6 8 130 1.7 <3 10 <0.01 - - - - - - -
TP03_1.0-1.1 |TPO3 1-1.1 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 <210 | <20 <25 <25 <100 1 0.6 <5 <0.3 9.9 4 3.9 8 250 2.9 <3 13 0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TP04_0.1-0.2 |TPO4 0.1-0.2 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 0.7 <5 <0.3 13 6 4.9 11 410 3.1 <3 14 0.01 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
TP05_2.0-2.2 |TPO5 2-2.2 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 <210 | <20 <25 <25 <100 2 1.1 <5 <0.3 11 4.2 8.7 9 57 7.7 <3 10 0.05 - - - - - - -
TP06_3.0-3.1 |TPO6 3-3.1 18/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 1 0.9 <5 <0.3 6.4 4.5 6.7 9 110 6.2 <3 8 0.04 - - - - - - -
TP07_1.0-1.2 |TPO7 1-1.2 19/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 <210 | <20 <25 <25 <100 2 0.7 <5 <0.3 13 3.3 4.1 10 200 2.6 <3 13 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TP08_1.1-1.2 |TPO8 1.1-1.2 19/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 0.5 <5 <0.3 6.4 4.2 3.5 9 230 2.6 <3 12 <0.01 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
TP09_0.4-0.5 |TP09 0.4-0.5 19/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 <210 | <20 <25 <25 <100 2 0.6 <5 <0.3 5.5 3.8 3.3 10 280 2.6 <3 12 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
TP10_0.1-0.2 |TP10 0.1-0.2 19/03/2015 <25 <90 <120 <25 <20 <45 <45 <110 | <210 | <20 <25 <25 | <100 2 <0.5 <5 <0.3 13 4.2 3.6 12 400 2.3 <3 8 0.01 - - - - - - -

[Filter] Chemistry_Output_Table1 , 31/03/2015
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3002402 Table 1. Soil Chemical Results
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mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg| mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg| mg/kg | mg/kg
EQL 01 | 01 | 01 02 | 02| 02| 01 0201|0101 01| 01|01 o01]|o01|o01]01]|o01|o02)]02]|02]|o05]05]05]02]02]o02]o05]02]o01]01]o01
NEPM 2013 Table 1A(1) HILs Res A Soil 6 240 10 6 10 300 | 10 160
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Comm/Ind 640
NEPM 2013 Table 1B(1,2,3,4,5) EILs Areas of Ecological Significance 3

NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Sand

0-Im
1-2m
2-4m
>4m
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
0-2m
NEPM 2013 Table 1B(6) ESLs for Areas of Ecological Significance, Coarse Soil
0-2m

NEPM 2013 Table 1B(7) Management Limits in Res / Parkland, Coarse Soil

ACT 2000 Inert Waste (CT1) 0.4

Field_ID LocCode Sample Depth Sampled Date

QA1 TP03_1.0-1.1 19/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <03 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 - -
TP01_0.1-0.2 |TPO1 0.1-0.2 18/03/2015 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TP02_0.5-0.6 |TP02 0.5-0.6 18/03/2015 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TP03_1.0-1.1 |TPO3 1-1.1 18/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <0.3 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 | <0.1 | <0.1
TP04_0.1-0.2 |TPO4 0.1-0.2 18/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <03 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 | <0.1 | <0.1
TP05_2.0-2.2 |TPO5 2-2.2 18/03/2015 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TP06_3.0-3.1 |TPO6 3-3.1 18/03/2015 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TP07_1.0-1.2 |TPO7 1-1.2 19/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <0.3 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 | <0.1 | <0.1
TP08_1.1-1.2 |TPO8 1.1-1.2 19/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <0.3 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 | <0.1 | <0.1
TP09_0.4-0.5 |TPO9 0.4-0.5 19/03/2015 <0.1 | <0.1 | <0.1 | <0.3 | <0.3 | <0.2 | <0.2 | <0.2 | <0.1 | <0.2 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.2 | <0.2 | <0.2 | <0.5 | <0.5 | <0.5 | <0.2 | <0.2 | <0.2 | <0.5 | <0.2 | <0.1 | <0.1 | <0.1
TP10_0.1-0.2 |TP10 0.1-0.2 19/03/2015 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

[Filter] Chemistry_Output_Table1 , 31/03/2015
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PAH and PCB BTEX ESDAT Combined Compounds

Scheduled chemicals (NSW Waste 2008)
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mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg| mg/kg | mg/kg | mg/kg | mg/kg | mg/kg | mg/kg| mg/kg| mg/kg| mg/kg | mg/kg mg/kg

0.1 0.1 . . . . . . . . 0.1 . . 0.8 . . . 0.1 . 0.1

NEPM 2013 Table 1A(1) HILs Res A Soil
NEPM 2013 Table 1B(1,2,3,4,5) ElLs Comm/Ind 370

NEPM 2013 Table 1B(1,2,3,4,5) EILs Areas of Ecological Significance 10

NEPM 2013 Table 1A(3) Res A/B Soil HSL for Vapour Intrusion, Sand
0-1m 3 0.5 55 3 160 40
1-2m NL 0.5 NL NL 220 60
2-4m NL 0.5 NL NL 310 95
>4m NL 0.5 NL NL 540 170
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
0-2m 0.7 50 70 85 105
NEPM 2013 Table 1B(6) ESLs for Areas of Ecological Significance, Coarse Soil
0-2m 1.4 8 1.5 10 10
NEPM 2013 Table 1B(7) Management Limits in Res / Parkland, Coarse Soil
ACT 2000 Inert Waste (CT1) 0.08 200 1 60 28.8 100

Field_ID LocCode Sample Depth Sampled Date

QA1 TP03_1.0-1.1 19/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <0.1 <2.1 <1.6
TP01_0.1-0.2 |TPO1 0.1-0.2 18/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <0.1 - -
TP02_0.5-0.6 |TPO2 0.5-0.6 18/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <0.1 - -
TP03_1.0-1.1 |TPO3 1-1.1 18/03/2015 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.8 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <1.5 <2.1 <1.6
TP04_0.1-0.2 |TPO4 0.1-0.2 18/03/2015 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.8 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <1.5 <2.1 <1.6
TP05_2.0-2.2 |TPO5 2-2.2 18/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <0.1 - -
TP06_3.0-3.1 |TPO6 3-3.1 18/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <0.1 - -
TP07_1.0-1.2 |TPO7 1-1.2 19/03/2015 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.8 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <1.5 <2.1 <1.6
TP08_1.1-1.2 |TPO8 1.1-1.2 19/03/2015 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.8 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <1.5 <2.1 <1.6
TP09_0.4-0.5 |TPO9 0.4-0.5 19/03/2015 <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.8 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 | <0.1 | <0.3 <1.5 <2.1 <1.6
TP10_0.1-0.2 |TP10 0.1-0.2 19/03/2015 - - - - - - - - - - - - - - - - - <0.1 | <0.1 | <0.1 | <0.1 | <0.6 | <0.2 [ <0.1 | <0.3 <0.1 - -

[Filter] Chemistry_Output_Table1 , 31/03/2015
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APPENDIX | VERIFICATION MATRIX
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Isabella Weir Upgrade

Construction Verification Matrix

LEGEND: Prime Responsibility PR
Input Required I

c
2
g
'g
Review R £ -
o [=
Approval < 8 5
=] a - o
slv |5 |5 |5 |8
§ |8 E P « k) ©
E g|g = ao € g k7 <
Task SS8|& |8 & |8 |8 |® |&
Construction Risk Assessment R PR |
Project Quality Management Plan R PR R
Project Safety Management Plan R PR R
Dam Safety Emergency Plan R PR
Construction Environmental Management Plan R PR R
Construction Planning, Sequence and Methodology R PR R
Temporary Works design R PR R
Environmental Approvals R PR |
Stakeholder Consultation PR | 1 1
Services relocation
Gas Main R PR R
Telstra R PR R
Contractor Initiated changes PR
Design changes arising out of encountered conditions PR
Principal initiated changes | A PR R
Geological Mapping of Excavations R PR
Records of foundation treatments including:
Photographic records R PR I/R
Grouting PR I/R
Dental Concrete PR I/R
Cut -off walls PR R
Anchor Installation PR I/R
Subsoil drain installation PR I/R
Material Selection
Zone 1 Fill R PR
Zone 2 Fill R PR
Zone 3 Filter R PR
Zone 4rip rap R PR
Zone 5A Fine filter R PR
Zone 5B Coarse Filter R PR
Concrete Mix Design R PR
Earthworks records including:
Materials tracking R PR R
Date time and location of filling R PR R
Material testing records (including contamination testing) R PR R
Compaction testing records R PR
As placed survey R PR
WakE Survey R PR
Defect rectification PR
Sediment Removal
Materials tracking R PR
Date time and location of stockpiling R PR
Contamination testing R PR
Treatment plan R PR
Treatment records R PR
Pond bed survey R PR
Concrete Structures
Formwork Design R PR
Reinforcement Schedules R PR
Date time and location of reinforcement placement R PR
Date time and location of concrete pours R PR
Materials and installation of joints, sealants, waterstops PR
Reinforcement testing records R PR R
Concrete testing records R PR R
WaE survey R PR R
Defect rectification PR
Steel Structures
Shop Drawings R PR
Steel testing records R PR
Corrosion protection records R PR
Date time and location of steel element erection R PR
WaE survey R PR
Defect rectification PR
Mechanical Works
Pipe selection R PR
Valve selection R PR
Date time and location of component installation R PR R
Testing and commissioning records PR
First Filling Inspection PR
Construction Report I/R PR I/R
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APPENDIX J GAS MAIN CORRESPONDENCE
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Barlow, Sam

From:

Sent:

To:

Subject:
Attachments:

Hi Gents,

Crocker, Leigh <Leigh.Crocker@act.gov.au>

Thursday, 11 June 2015 11:38 AM

Li, Xunyong; Stojanov, Milan; Oxborrow, Stuart; Taylor, Nick; | RN
FW: Isabella Weir

ISABELLA WEIR RELOCATION.pdf

See below. Also looks like we have a drawing for the DA (attached to Jim’s email). | assume its S60k in $300k or so,
and given the time and risk advantages | think it confirms that directional drilling will be preferred.

| told Jim we would discuss this so we can respond quickly when he sends the final numbers, but looks on track.

Regards

/eg?/é
Leigh Crocker | Contract Engineer

Phone 6207 9146 | Mobile 0414 510 553
Infrastructure Planning and Design | Civil Infrastructure and Capital Works

Chief Minister, Treasury and Economic Development Directorate (CMTEDD) | ACT Government
Level 3 Annex, Macarthur House, 12 Wattle Street Lyneham ACT 2602 | PO Box 818 Dickson ACT 2602 |

www.economicdevelopment.act.gov.au
é Please consider the environment before printing this e-mail.

From: IR [mailto:

Sent: Thursday, 11 June 2015 11:11 AM
To: Crocker, Leigh

Subject: FW: Isabella Weir

Leigh,

Apologies, that's a $60K difference, | meant to write

From:

Sent: Thursday, 11 June 2015 11:05 AM

To: Crocker, Leigh (Leigh.Crocker@act.gov.au)
Subject: FW: Isabella Weir

Leigh

Preliminary estimates from TR Civils
indicate a $60 difference between drilling and excavation.

I have asked them to document more thoroughly the scope and processes,
along with their recommendations as the why drilling is the preferred option.

ZNX is exploring the availability of steel and having the rock jacket coating applied.
Give us another week or so, for us to prepare the total costs for each option.

Regards
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Construction Project Planner

Ph:
E:

>,

y
£ ZNX

5-7 Johns Place
HUME ACT 2620

From:

Sent: Wednesday, 10 June 2015 3:15 PM
To: Crocker, Leigh

Subject: RE: Isabella Weir

Leigh

Acknowledged.
Please note that “sign —off’ for the DA will probably be by Jemena.
Also the Letter of Offer might also be by Jemena.

I'll contact you as soon as | have some feed-back from TR Civils
in regards to their preliminary costs and advice.

has been investigating pipe procurement and I'll try to
advise you further on that, when practical.

Thanks
We'll keep talking..

Construction Project Planner

G WEam—
é 7 ZNX

5-7 Johns Place
HUME ACT 2620

From: Crocker, Leigh [mailto:Leigh.Crocker@act.gov.au]
Sent: Wednesday, 10 June 2015 2:13 PM

To:

Cc: Oxborrow, Stuart; Taylor, Nick

Subject: Isabella Weir

Isabella Weir — steel gas main relocation (meeting held between ZNX and ACT
Government on Wednesday 3™ June 2015)
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Thank you for organising the meeting yesterday regarding the potential to relocate the steel gas main that currently
goes through the Isabella Weir embankment.

As discussed, The ACT Government is upgrading Isabella Weir to double its flood capacity. As part of this project our
designer, SMEC, have written to us recently regarding the dam safety issues associated with having a gas main
through the embankment. In short SMEC’s advice is that the main has to be removed from the embankment. Note
that this is a new development and supersedes the previous discussion the ACT Government have had with ZNX
regarding protection of the gas main in its current location.

At the meeting we discussed the potential to move the gas main, and how we might proceed with this project. The
ACT Government voiced our preference for relocating the main upstream of the weir, probably using directional
drilling. However the ACT Government would need to justify directional drilling on the basis of cost and risk when
compared to the possibility of trenching the route when the pond is drained for our construction.

Following discussion about the various options and processes we agreed the following;

1. The ACT Government would provide all the currently available geotechnical information to enable ZNX to
assess the costs and risks associated with directional drilling and trenching;

2. Theissue of the potential relocation of the telecommunications conduit that was laid with the gas main was
also discussed. SMEC and ZNX to resolve this issue with Telstra, and the directional drilling estimate will
include an estimate for the relocation of the telecommunications conduit if agreed by Telstra;

3. The ACT Government will confirm the location of the adjacent 300mm watermain;

4. ZNX would also look at the issue of pipe supply to ensure adequate length of the appropriately coated steel
pipe is available for the relocation, and develop a cost and timing estimate for the works;

5. Based on this preliminary advice the ACT Government will then formally confirm our intention to do the
work, and in doing so confirm whether the trenching or the directional drilling option should be adopted;

6. The ACT Government will commission SMEC to develop a draft DA for the works, and liaise with ZNX for its
development. This will include an appropriate supporting letter and “sign off” from ZNX on the
appropriateness of the DA. This work will commence now and be done in parallel with points 2 and 3
above;

7. Based on the resolution of all the issues listed above, ZNX will develop a “letter of offer” for the works. This
document will become the contract between ACT Government and ZNX for the project, and will include;

0 Cost, including any upfront payments that may be required (e.g. for purchase of pipe);
0 Timing;
0 ZNX as the manager of the work;

8. The project can start when the DA is approved and the ACT Government has formally accepted the letter of

offer.

Finally, whilst no commitments were made, ZNX noted that, excluding unforseen holdups, and given appropriately
coated pipes can be sourced, it is likely the project can be completed by Christmas. The final timing and cost will be
confirmed in the letter of offer.

Please let us know if there are any misunderstandings or errors in this record of the meeting, and we would be
happy to discuss and amend them as appropriate.

Regards

Leiph
Leigh Crocker | Contract Engineer
Phone 6207 9146 | Mobile
Infrastructure Planning and Design | Civil Infrastructure and Capital Works
Chief Minister, Treasury and Economic Development Directorate (CMTEDD) | ACT Government
Level 3 Annex, Macarthur House, 12 Wattle Street Lyneham ACT 2602 | PO Box 818 Dickson ACT 2602 |

www.economicdevelopment.act.qgov.au
ﬁ Please consider the environment before printing this e-mail.




Thisemail, and any attachments, may be confidential and also privileged. If you are not the intended
recipient, please notify the sender and delete all copies of this transmission along with any attachments
immediately. Y ou should not copy or useit for any purpose, nor disclose its contents to any other person.

kkkhkkkkhkkhkkhhkkhkhhkkhkhhkhkkhhkhkhhkhkhhkhkhhkhkkhhkhkhhkhkhhkhkhhkhkhhhkhhhkhhhkkhhkkhkkk,kkxkx*,*x*%

Thisisaconfidentia message intended for the named recipient(s) only. The contents herein are privileged
to the sender and the use thereof is restricted to the intended purpose. If you have received this e-mail in
error, please do not use, disclose, distribute, copy, print or relay on thisemail. If receipt isin error, please
advise the sender by reply email. Thank you.

kkhkkkkhkkhkhkkhkkhhkkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkkhkhkkhkkkikxkx*%

This e-mail has been scanned for viruses by Symantec.Cloud.
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&

&g SMEC
Local pw,of; Global Egperience.

Suite 2, Level 1

243 Northbourne Avenue

Lyneham, Canberra ACT 2602, Australia

T+61 26234 1900 F +61 2 6234 1966 E canberra@smec.com
www.smec.com

29 April 2015 File: 2015/5255/ 3002402/001

Procurement & Capital Works
PO Box 818

Dickson

ACT 2602

Attn: Mr Miloje Beljic
Dear Mr Beljic,

RE: Isabella Weir Upgrade Design and Construction Monitoring
Impact of the existing 200mm gas main on design and construction of the Isabella Weir Upgrade

We are writing in regard to the 200mm diameter gas main which is located within the embankments forming
Isabella Weir, and also extends across the creek channel immediately downstream of the weir. The impact of
the main on the design and construction of the upgrade works for the weir has been discussed a number of
times during the course of the project. Below is presented a summary of our understanding of the key aspects
relating to the issue:

e Jemena/ZNX has indicated that they do not wish to relocate the mains. However, it is noted that the
original (Jacobs-SKM) design concept for upgrading the weir provided for widening the existing
labyrinth to the right (west) only. As such, it is judged that the gas main on this abutment would have
needed to be relocated, possibly both in the embankment and downstream where the widened creek
channel would be constructed.

e The primary purpose of the weir embankments is to retain the water in Isabella Pond. That the gas
main was installed within the embankment following its (the embankment’s) construction is surprising
considering conduits through water retaining embankments should be avoided if possible. If a request
were received today to install the gas main through the embankments, SMEC’s recommendation
would be that approval not be given. As stated numerous times, the gas main should not be located in
the embankments.

e The presence of the gas main (and telecom cables) within the embankment results in ‘defects’ within
the structure, and an associated increase in the risk of failure due to piping. Jacobs-SKM judged this
risk to be low. Additional information obtained since the Jacobs-SKM assessment was undertaken
indicates that the installed depth of the main is lower than previously considered, and the standard of
installation is judged to be poor (it is not clear how Jacobs-SKM assessed this aspect). It is envisaged
that settlement of fill beneath the mains could have occurred generally along the length of the mains,
and overall the likelihood of piping is greater than assessed by Jacobs-SKM, albeit still not large.
Irrespective of the assessed low likelihood of piping, Jacobs-SKM recommended that the sections of
the gas main through the embankments be treated by construction of filter collars. It is agreed that
the ‘gas main’ needs to be treated. It should be noted that when assessing the acceptability of risk,
the ALARP (as low as reasonably practical) principle needs to be applied. In this case the cost of
addressing the issue is judged to be relatively small and not disproportionate to the benefit, and as

h . jsn, Ay
CONSULT AUSTRALIA SMEC Holdings Ltd ABN 8¢ 4 SMEC International Pty Ltd ABN 32 065 440 619 $ A
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such should be done.

e It should be noted that the downstream portions of the mains are located below full supply level, so
the mains present an inherent defect in this portion of the embankments. It is our understanding that
Jacobs-SKM had not reached a position on whether filters were required in the embankments
generally to guard against piping, but an untreated gas main would increase the risk and hence the
need for appropriate protection.

e  Provision of filter collars would require exposing the downstream portions of the mains, placing the
collars, with appropriate cut-offs to guard against settlement leading to ‘windows’ in the system, and
extending the filter/drainage system downstream so any seepage which develops can be safely
discharged. In addition, it may be appropriate to provide a ‘core’ along part of the length of the mains
upstream of the filter collars.

e An alternative approach to providing piping protection for the gas mains in the embankments would
be to extend the concrete abutment walls well past the location of the mains and associated trench.
The gas mains would extend through the walls in a ‘watertight’ penetration, with the walls founded on
rock, providing a non-erodible cut-off.

e The wall option requires exposing a section of the main where the wall is to be located. A number of
design issues would need to be addressed including:

o support of the main, it being supported partly on concrete and partly on soil, with potential
for differential settlement and bending of the main;

o the condition of the main; it may need to be replaced prior to construction of the abutment
walls

o potential for corrosion of the main

o foundation conditions

e Construction of protection works (whether a filter collar or concrete wall) require work to be
undertaken on a live main, including temporary exposure and support.

e Inthe long term, maintenance of the main will remain an issue. Excavation within the embankment
will remain problematic, particularly if access to the main in an emergency is required. Any work must
be undertaken in the presence of, and to the requirements of, the owner of the weir. It should be
noted that excavation would likely impact on the integrity of the filter collar, and hence this approach
would not be recommended.

Cost estimates have been prepared for both relocating the gas main away from the weir (Option 1) and leaving
it in its current position and treating it (Option 2). In terms of treatment, the cost estimate is based on
extending the abutment wall option; the option of providing a filter collar is considered not suitable in view of
the potential for future maintenance works impacting on the integrity of the filter protection system. It should
be noted that the estimates are of a preliminary nature, and should be used for comparative purposes only.

e Option 1 - Relocation of Main.
Relocation of the main could potentially be achieved by:
o realigning it across the Drakeford Drive Bridge, or
o installing it beneath the pond upstream of the weir using directional drilling.

Either approach would require relocation of about 100m of main. A recent project in which SMEC was
involved required relocation of a very short section of 100mm gas main, which cost in the region of
$2200/m. Allowing (say) 30% increase for the larger diameter and with no allowance for economies of
scale, the cost of relocation would be of the order of $290,000 - say $300,000. As a check, a contractor
was contacted to provide an informal indicative cost for installing 100m of 200mm gas main beneath
the pondage using directional drilling. The indicative price provided was $100,000, suggesting a cost of
the order of $300,000 is probably conservative.

e Option 2 - Treatment of Existing Main
Treating the existing main by extending the abutment walls would require:

o excavation and supporting the gas mains through both embankments
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o provision of concrete as part of the wall to support the mains, together with transition
sections to reduce the potential for differential settlement between the concrete and
existing main sections

o protection of the section of main across the widened creek channel downstream of the
weir

In addition, work would need to be undertaken in the presence of ZNX personnel due to working in
the vicinity of a live main.

Indicative costs for these items of work are:

o excavation and temporary support of mains, comprising the 2 sections through the
embankment plus the section across the creek channel - allow $50,000 lump sum

o concrete support of the main to rock through left and right embankments, say over 3m
length; allow for 3m length or 10m3 (for both sections of main) at $2,000/m3 = $20,000.

o allow similar amount for transition sections = $20,000

o install downstream protection works — say 50 lineal metres at $2,000/m = $100,000
(assume main does not need to be relocated (lowered) or replaced due to poor
condition)

o attendance on site by ZNX personnel when working within 3m of gas main; say 2 persons
over 3x2 weeks @ $5,000 per person per week = $120,000

Total: $310,000

There are a number of additional costs which cannot be quantified at this stage, including:

additional cost to the contractor of working around the mains, resulting in inefficient excavation
methods, additional WHS requirements, increased levels of supervision, liaison with Jemena/ZNX,
and the like

increased risk of delays to the works

risk of damage to the main during exposure, for instance due to flooding of the works resulting in
damage to temporary supports

risk of damage to the main from differential settlement or corrosion above that which would
typically occur

increased duration of the works resulting in additional ‘overhead costs’

future costs associated with management of the main, including liaison between the owners of
the main and the dam.

While the estimated cost for either approach is similar, it is judged that relocation would be cheaper noting the
‘hidden’ costs associated with retaining the main in its current location. Furthermore, relocating the main, in
addition to simplifying construction, eliminates the risk to the structure and avoids potential long term
operation and maintenance issues. As well, it is understood Jemena/ZNX does not want the gas main concrete
encased, notwithstanding that the existing section of main where it crosses the creek channel downstream of
the weir is encased in concrete. Overall, it is assessed that the main should be relocated.

Yours sincerely,

Project Manager
SMEC — Australia & New Zealand Division
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APPENDIX K EXTERNAL REVIEWER’S COMMENTS AND
RESPONSES
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£

w B’ SMEC

bof Experiernce

Design Stage:

Structure

Organisation

Reviewer:

FSP

ISABELLA WEIR UPGRADE DESIGN
Project No: 3002402

INDEPENDENT VERIFICATION - ISABELLA WEIR UPGRADE DESIGN

: Weir and Embankment
Date Documents Issued:

: Independent Reviewer

Checked By:
Review Date:

Response Reviewed By: SEEEEEEIOND

SMEC Response

Response By: EEENNENNENN

Response Date: 8-Jun-16

Item

Document

Reference

Comments / Conditions

SMEC Response

Close Out Response

Drawings:

21

Stage 4 include wording 'on each side'

Agreed will be captured in the DR set.

107

You rightly say in the design report
that the top of the blinding concrete
must be treated as a construction
joint. Great. Make sure the
construction guys know and make sure
they do the right thing!

To be captured in specification.

109

This flap valve should be checked
regularly. They have a habit of not
working when you want them to work.

To be captured in the O&M manual

120Sn 5

You might be better to use stainless
steel dowels. Gal lasts 20-25 yrs, less if
water is present.

Drawing to be amended to accommodate S/S dowels.

1545n 4

You would be better to use U-bars
than cross the top bars as you have
shown.

Agreed detail to be amended.

188

A quick check. The rockfill is not nec
compatible with the coarse filter if the
latter's grading is on the fine side of its
grading.

To be addressed in next stage of the design process.

Report:

Sn11.2.8.1

We are dealing with a hydraulic
structure. We should be able to get a
lower peak temp than 50 deg. | would
aim for 40 deg C peak or at least 45
deg max.

To be incorporated into the specification

112



1378

ISABELLA WEIR UPGRADE DESIGN

— sb SMEC Project No: 3002402
Iltem Document Reference Comments / Conditions SMEC Response Close Out Response
8 Sn 16.3 Accepting that we will drain the pond, |Provision to be incorporated into the tender document
you are probably right as the
Contractor will be given the creek in its
original condition - well almost |
would strongly suggest that you warn
everyone in this report that the
Contractor would be wise to set up
close contact with BOM so that he gets
advance warning of possible loaclised
flooding in Tugeranong Creek. During
the construction of Tuggeranong Dam,
we had two early floods and one late
in the piece, the last one nearly
breaching our coffer dam.
You and the owner should be very
mindful that there are existing
embankments, which could be
seriously damaged in a big flood. The
owner will not be able to escape
responsibility if either were
overtopped at any stage. Once your
right hand return wall is done, the
overtopping risk will be left with the
left hand embankment.
9 192

10 193

11 194

12 195

13 196

14 197

15 198
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