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Introduction

1.1 Background

URS Australia Pty Ltd (URS) was commissioned by Castle Quarry Products (CQP), associated with
Buildev, to undertake a Hydrogeological Site Investigation (HSI) of the Eagleton Quarry (site) to
support their revised Environmental Assessment (EA) submission.

CQP are proposing to develop a hard rock quarry at Killaloe Lane, Eagleton, approximately 30 km
north of Newcastle, NSW. The site currently comprises a landscape supply business, a private
residence and an extensive area of undisturbed bushland. Seaham Quarry, operated by Boral, is
located to the immediate north of the proposed development. An initial EA for the proposed quarry
development was submitted to the NSW Department of Primary Industries (DPI) in October 2012. This
EA was deemed to be inadequate for public exhibition due to not having adequately addressed the
initial and subsequently varied Director General Requirements (DGRs). In response to this finding, a
revised HSI addressing key adequacy issues outlined in the DPI Eagleton Quarry Project: Adequacy
of Environmental Assessment - Appendix 1 (Adequacy of Environmental Assessment) has been
requested by the DPI prior to a revised EA being submitted. As part of this HSI, additional information
on the site hydrogeological characteristics is required, which is the purpose of this report.

1.2 Environmental Assessment Context

The primary aim of this investigation is to support the revised EA for the proposed quarry
development. The objectives and scope of works (Section 1.3) aim to address any potential impacts
and risks that may arise due the proposed development.

To appreciate any potential impacts and risks, and to help to determine whether a potential impact is
significant, the following Acts, Policy’s, and Guidelines have been considered:

- Water Management Act — To ensure that the proposed development is ecologically
sustainable.

- The NSW Aquifer Interference Policy — How the volumes of groundwater impacted will be
licensed and accounted for, and also that the groundwater systems are minimally impacted.

- National Water Quality Management Strategy (NWQMS) — Ensure that water quality
associated with the proposed development is properly managed.

- Water Sharing Plans — Linked to the Water Management Act; to ensure that the environment
of the water resources are not impacted by the proposed development.

- The amended National Environment Protection Measure 1999 (NEPM, 2013) Groundwater
Investigation Levels (drinking water) — guidelines to be used for the assessment of any
potential groundwater samples collected as part of the investigation.

The NSW Aquifer Interference Policy is also important for consideration in that the policy outlines
quantitatively whether any impacts are significant, alongside the NEPM 2013 criteria and NWQMS.

The nearest surface water receptors to the site are Seven Mile Creek, which intersects the site, and
Coffs Harbour Creek which is located approximately 350m east. Both of these flow into the
Grahamstown Dam, a drinking water supply for Newcastle, subsequently, NEPM - GIL — Drinking
Water (2013) guidelines have been adopted for all groundwater samples collected as these are the
most conservative.

URS
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1 Introduction

1.3 Objectives and Scope of Works

As the primary aim is to support the revised EA for the proposed quarry development, the objectives of
the groundwater investigations are as follows:

Provide relevant site hydrogeological baseline data;

Characterise groundwater quality at the project site;

Identify and assess potential impacts generated by the proposed quarrying activities to
environmental receptors and neighbouring stake holders;

Gather appropriate data for hydrogeological modelling of groundwater inflows to the proposed
quarry development; and

Address additional groundwater related responses raised by the DPI in the Adequacy of
Environmental Assessment document.

1.4 Previous Investigations

In July / August 2012, Coffey Environments undertook groundwater sampling and permeability testing
in three existing monitoring boreholes at the quarry site. The results of this investigation formed part of
the original EA submission (JBA Planning October 2012).

Details of previous groundwater investigations undertaken in groundwater monitoring wells which
existed on the site (BH101, BH102 and BH103) prior to drilling works was made available.

43207488/01/01



Site Setting

2.1 Site Description

The proposed Eagleton Quarry is located approximately 30 km north of Newcastle, NSW. It is situated
approximately 1.5 km to the west of the Pacific Highway and approximately 2.5 km northwest of
Grahamstown Dam. The site currently comprises a landscape supply business, a private residence
and an extensive area of undisturbed bushland. Seaham Quarry, operated by Boral, is located to the
immediate north of the proposed development. The sites location is shown in Figure 1.

2.2 Topography

The topography of the local area is comprised of undulating elongated hills that trend predominantly
northeast-southwest. The site is situated on a west to east trending spur, dropping in elevation from
120 meters above Australia Height Datum (mAHD) in the northwest to approximately 30 mAHD in the
southeast.

2.3 Hydrology

Seven Mile Creek runs north to southeast through the site with a minor tributary running east-west.
Downstream of the site Seven Mile Creek continues to the southeast, flowing into the Grahamstown
Dam after approximately 2 km. The Creek is a minor ephemeral stream, however, water quality is
significant as the proximity to Grahamstown Dam places the site within the Newcastle drinking water
catchment. URS did not conduct any sampling of Seven Mile Creek due to the intermittent flow nature.

The JBA Planning Environmental Assessment Report outlines a Water Management System which
includes controlled releases into Seven Mile Creek in accordance with an Environment Protection
Licence (EPL). This will offset somewhat the effects of reduced baseflow.

2.4 Geology

Geology across the site varies, including sandstone, course conglomerate and fractured igneous rock.
The stratigraphic sequence beneath the Eagleton Quarry area (youngest to oldest) is summarised in
Table 2-1 below.

Table 2-1 Regional geology of the Eagleton Quarry area

Formation Description
Italia Road Formation Comprising sandstone, shale and coal and sub cropping on the eastern side of
the site
Balickera Conglomerate Comprising course polymictic, conglomerate, tuff and ingnimbrite; subcropping

through the mid regions of the site.

Eagleton Volcanics Lithic sandstone, tuffs, rhyodacitic lavas, volcanic breccia and conglomerate;
subcropping in the north western portion of the site.

Wallaringa Formation Thickly bedded lithic sandstone, conglomerate and granitoids; subcropping to the
north north west of the site.

43207488/01/01



2 Site Setting

Structurally, the site and local geology consists of a southeast-dipping package of volcanoclastic and
sedimentary strata. The sedimentary strata comprise an overall fining-upwards sequence from
conglomeratic sediments through to an interbedded sequence of claystones, siltstones, sandstones,
and conglomerates.

Erosion of these units has created the predominantly northeast-southwest trending hills at and around
the site. Cross-faulting and associated fracturing controlled drainage evolution, such as Seven Mile
Creek, to produce the general northwest-southeast trending creeks in the area around the site.

The western Williams River Fault trends northeast-southwest along the western portion of the hills
where the site is located. To the southwest of the site an unnamed cross fault trends perpendicular to
the Williams River Fault. This fault has uplifted the volcaniclastic and sedimentary strata relative to
these units that crop at and around the site.

Estuarine and alluvial sediments comprise the surficial and shallow geology in the low-lying areas
flanking the hills where the site is located. These sediments consist of sands and gravels interbedded
with clays and silts.

43207488/01/01 10



Site Investigations

The DGRs deemed the existing groundwater bore network insufficient for adequate characterisation of
the underlying aquifer. In order to further characterise the hydrogeological conditions below the site
URS designed a series of hydrogeological tests which would provide information that could be used in
a hydrogeological conceptual model. A small network of monitoring bores were installed to facilitate
these tests.

Site works began in February 2013, but were put on hold at Buildev’s request until in October, 2013.

3.1 Drilling

Drilling works were conducted from 6" February to 11" February, 2013. The objective was to install a
larger diameter test well and four surrounding observation wells of a smaller diameter. The site is
heavily wooded which limited the locations of the monitoring wells.

Drilling of five wells was completed, four installed as observation wells, 50 mm in diameter (GWBO01-
GWBO04) and one test well, 100 mm in diameter (GWBO05). An existing well (BH103) was chosen as
the best site for the test well and was redrilled using air hammer to the larger diameter. Locations of
the wells are shown in Figure 2, Appendix A. Construction and lithology of the screened intervals are
outlined below in Table 3.1. Detailed bore logs, including a cross section, are presented in Appendix
C.

It is noted that lithology was recorded during drilling of all wells GWB01 to GWBO05. The drilling
method used was Air Hammer. Since drilling of GWBO05 was a redevelopment and redrill of an existing
well (formally BH103), lithological details for this well have been taken from the original drilling logs by
Douglas Partners, July 2010 (Appendix C).

Table 3-1 Construction and lithology details of bores GWB01-GWBO05

Bore ID Drilled Depth (m) Screen Interval (m) Lithology of Screened
Interval
GWBO01 34.9 34.9-28.9 CONGLOMERATE: high

strength, fresh gravelly sand
matrix with igneous cobbles

up to 190 mm
GwWBO02 40.2 40.2-34.2 RHYOLITE: fine grained,
high strength igneous rock
GWBO03 69.8 69.8 - 64.8 SAND: gravelly sand,

medium to coarse grained
with fine to medium igneous
gravel and fine brown silt.

GwB04 40.0 40.0 - 34.0 CONGLOMERATE: high
strength, fresh gravelly sand
matrix with igneous cobbles
up to 140 mm.

GWBO05 48 48.0-42.0 RHYODACITE: slightly
weathered, high to very high
strength igneous rock with
moderate fracturing.

URS
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3 Site Investigations

3.1.1 Survey of Groundwater Boreholes

All five groundwater wells were surveyed by URS using a Trimble R4 GPS unit, details can be found in
Appendix B, Table 2.

Survey data captured included;

e Natural surface elevation in mAHD;
e Top of casing (PVC) elevation in mAHD; and
e Monitoring bore location in GDA94 MGA Zone 56 coordinate system.

3.2 Groundwater Levels

Groundwater levels were gauged before testing began using an interface probe to measure depth to
groundwater and total depth of well. Static water levels (SWLs) infer that the water table is a subdued
expression of the surface topography with depths to water ranging between approximately 8 m below
top of well casing (mbTOC) in the east of the site (GWB04) and 40 mbTOC in the steeper hills of the
western portion of the site (GWBO05). Water levels are shallower in the lower topography of the eastern
portion of the site where the proposed quarry will be located.

Recorded groundwater heights are presented in Appendix B, Table 3.

3.3 Groundwater Sampling

Groundwater sampling was conducted on 22M February, 2013 using low-flow sampling. Samples were
taken from all five of the recently drilled and developed wells and were analysed for major ions,
dissolved metals and nutrients. Samples were placed in laboratory-supplied bottles containing
appropriate preservatives and stored on ice in a cooler while on-site and in transit to the laboratory.
Samples collected for metals analysis were filtered on-site to 0.45um before being transferred to
preserved laboratory supplied bottles.

3.3.1 Results

As the site is within the catchment for Grahamstown Dam, analytical results were compared to the
NEPM Drinking Water Guidelines (2013). All samples reported concentrations below the guidelines
with the exception of slightly elevated concentrations of sulphate (550 mg/L) in borehole GWBO01.
Groundwater was reported as being fresh to slightly saline (465-6060 uS/cm) with neutral to alkaline
pH (7.47-10.2). TDS ranged from 412 to 4100 mg/L.

Results are presented in Appendix B, Table 1.

43207488/01/01 12



3 Site Investigations

3.4 Aquifer Testing

34.1 Methodology

A 24 hour constant rate test was proposed as the best way to characterise the hydrogeological
conditions below site. A constant rate test is a pump test designed to determine transmissivity,
hydraulic conductivity and storativity properties of an aquifer. An appropriately designed test well is
pumped at a rate that provides steady flow rates and groundwater height, whilst surrounding
boreholes are monitored for drawdown.

URS mobilised to site on the 29" October with the intention of beginning a 24 hour constant rate test
on well GWBO05, this was postponed due to extreme weather conditions. On 31% October we
remobilised and began setup for the pumping test. Upon start-up it was quickly discovered there was
insufficient groundwater recharge within the test well to perform an extended drawdown test. URS
consulted with our Senior Hydrogeologist and reassessed our methodology to instead perform falling
head tests on both the test well and the surrounding four observation wells. This involved adding a
known volume of water to each well and, using dataloggers, recording the rate at which groundwater
levels receded. The dataloggers where left in the wells for a period of four days before the data was
retrieved. Although not as comprehensive a test as the 24 hour drawdown test, the falling head test
still provides sufficient data to use in a Groundwater Flow Model.

43207488/01/01 13






Groundwater Flow Modelling

The computer code Visual MODFLOW Pro (version 2009.1)1 was used to simulate three-dimensional
steady-state groundwater flow. Note that whilst the volcanoclastic and sedimentary aquifers are
fractured rock aquifers, for modelling purposes it was considered that these aquifers were sufficiently
fractured to be equivalent to a porous medium.

4.1 Objectives

The main objective of the groundwater flow modelling was to evaluate the potential impact that quarry
dewatering may have on baseflow to adjacent creeks and to groundwater uses in the area.

In order to meet the above objectives, the following tasks were completed to fulfil project objectives:

e A numerical groundwater flow model was constructed and calibrated to simulate long-term
rainfall conditions and steady-state groundwater levels.

e The steady-state calibrated model was used to evaluate potential effects of quarry dewatering
on groundwater users and baseflow to adjacent creeks, including Seven Mile Creek.

e Preparation of a Report on the outcome of the modelling.

4.2 Hydrogeology

4.2.1 Hydrogeological Units

Hydrogeological units are based upon lithology, observed groundwater elevations and the conceptual
hydrogeological model presented in Figure 5.Three main hydrogeological units have been set out for
modelling purposes:

¢ Volcanic/volcaniclastic rocks: variably weathered and fractured water table aquifer.
o Sedimentary rocks: variably weathered and fractured water table aquifer.
e Esturine/alluvial sediments: porous media water table aquifer.

422 Hydraulic Conductivities

The hydraulic conductivity and porosity values adopted in the model were based upon site-specific
and literature values. The site-specific hydraulic conductivities have been based on the combination of
results from slug tests and literature values, which vary as follows:

¢ Volcanic/volcaniclastic Aquifer; from 0.0004 m/d to 0.2 m/d.

e Sedimentary Aquifer: from 0.02 m/d to 0.2 m/d.

o Estuarine/alluvial Aquifer: dominated by the coarser sediments; literature values? ranging between
0.1 m/d and 10 m/d.

Hydraulic conductivity represents one of the calibration parameters; therefore, average values of
hydraulic conductivities were initially specified for each formation/material and were modified during
the calibration process.

! Schlumberger Water Services, 2009.
2 Zheng, C., and Bennett, G. D., 1995, Applied Contaminant Transport Modelling, Van Nostrand Reinhold, 440 pgs.

URS
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4 Groundwater Flow Modelling

4.2.3 Recharge and Discharge

Recharge occurs predominantly from precipitation, which averages approximately 815 mm/year.
Discharge occurs to the creeks located in the hills at and around the site and surface-water bodies
flanking the hills where the site is located (such as Mosman Swamp located to the west), Williams
River and Grahamstown Reservoir located southeast of the site. URS understands that the Seven
Mile Creek system is ephemeral (at least in the headwaters of the system flanking the site).

4.2.4 Groundwater Levels and Flow Patterns

Regional flow directions in the variably fractured rock aquifers are anticipated to be southeast towards
the Grahamstown Reservoir and the South Pacific Ocean. Regional gradients in the aquifers are
typically less than 1%.

In the variably fractured volcanic and conglomeratic aquifers, the static water levels (SWLs) measured
in the site monitoring bores suggests that the water table is a subdued expression of the surface
topography with depths to static water ranging between approximately 8 mbTOC measured in GWB04
(eastern portion of the site) and 40 mbTOC measured in GWBO05 (western portion of the site). This
subdued expression is assumed to reflect the interaction between aquifer hydraulic conductivity and
local recharge.

Water levels are at or near the land surface in the low-lying land flanking the hills where the proposed
quarry will be located.

4.2.5 Surrounding Groundwater Bore Records Search

A search for registered groundwater users located within a 1.5 km radius of the site was undertaken
using the NSW Natural Resources Atlas on-line database (http://www.nratlas.nsw.gov.au/) maintained
by the Department of Natural Resources, 30 January 2014.

The results indicate that there were fourteen off-site registered groundwater bores within a 1.5 km
radius of the site. There is currently only information available for one of the fourteen registered
groundwater bores identified. These bore with information is registered for monitoring use. The results
of the search are summarised in Table 4-1 and presented in Figure 5.

Table 4-1 Groundwater Bores within 1.5 km

Location = GW Bore Type Geological | Standing
(Relative | Reference Material Water

to Site) Comment | Level

714 m | GW079737 | Bore Monitoring | 20 No Details | No
north west Bore Details

This bore has a registered depth of 20 m below ground surface. Under the Groundwater Model
predicted pre-quarrying groundwater contours the groundwater depth in this area is approximately 25
mAHD, as shown in Figure 12. This indicates that the bore is well above the current depth to
groundwater and as such won'’t be affected by dewatering.

URS
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4 Groundwater Flow Modelling

4.2.6 Conceptual Hydrogeological Model

A conceptual hydrogeological model (CHM) for the site is presented in Figure 5. It should be noted
that the CHM is a generalised diagrammatic representation of the geology and hydrogeology
encountered beneath the site. Actual depths and geometry of the formations represented may vary at
specific locations.

4.3 Groundwater Flow Model Design

4.3.1 Model Discretisation

The model domain extends to approximately 3 km around the site, as shown on Figure 8. The ground
surface elevation data was imported into the model from State 10-m contour dataset. Horizontally, the
model grid is subdivided into 151 rows and 149 columns (as presented on Figure 8 and 9). Horizontal
cell sizes ranges between 5 m by 5 m (over the site) and 100 m by 100 m over the remainder of the
model domain.

Details of the model domain, horizontal gridding and vertical layering are presented on Figure 8
through Figure 11.

Vertically, the model grid comprises three layers, with subsurface layer geometry based upon reported
regional and local geology (refer Figure 9).

4.3.2 Boundary Conditions

The adopted boundary conditions simulating regional and local groundwater recharge and discharge
comprised Constant Head Boundary, Recharge and Drain types.

Constant Head Boundaries simulating the lateral flow of groundwater at the edges of the active model
domain were assigned along the Williams River and the Grahamstown Reservoir.

Recharge Boundaries were applied to the topmost active layer across the model domain as shown on
Figure 10. Net recharge was assumed to range between 5 mm/year and 80 mm/year.

Drain cells were used to simulate baseflow into creeks near the site. The simulated creek bottom was
assumed to be 1 m below the land surface of the cell containing the drain cell. Drain cells were also
used to simulate dewatering of the quarry pit by setting the drain elevation to 44 mAHD, which is 1 m
below the proposed minimum elevation of the quarry pit. Conductance for each drain cell was set to
0.1 m°/day.

River cells were used to simulate creeks that were assumed to be perennial. River floor was assumed

to be 1 m below the ground elevation of the cell containing the river cell. Conductance was set to 0.1
2

m*/day.

43.3 Aquifer Properties

Values of hydraulic conductivity presented in Section 4.2.2 were specified for each formation/material
in the beginning of modelling and were modified during the calibration process.

43207488/01/01 17



4 Groundwater Flow Modelling

4.4 Model Calibration and Sensitivity

Model calibration entails comparing model-predicted water levels to observed water levels, then
adjusting selected model input parameters, then re-running the model to produce a new set of
predicted water levels, which are again compared to the observed water levels.

Comparison of observed and predicted heads can be done by plotting predicted versus observed
values and visually selecting the best match. Groundwater level gauging data for BHO1 through BH03
and GWBO01 through GWBO05 were used as calibration targets.

The main input parameters varied during the steady-state flow model calibration were hydraulic
conductivities and recharge. With this steady-state model an infinite combination of hydraulic
conductivities and recharge will produce a reasonably calibrated model. Additional information, such
as baseflow to creeks and rivers, can be used to constrain these input parameters and improve
confidence in the model.

Initially, a uniform horizontal conductivity value of 0.5 m/d and a corresponding vertical conductivity
value of 0.05 m/d were assigned. Model-predicted heads were too high. Therefore, these initial values
for hydraulic conductivity were then assigned based on values to reflect literature values and
interpretation of onsite hydrogeological tests, as discussed in Section 4.2.2.

Figure 11 shows the zones and associated values of the adopted hydraulic conductivity values. These
values were nominated by varying the initial values of conductivity to improve model prediction of
water levels at the site and surrounding areas.

Model sensitivity explores how model-predicted water levels respond to a systematic change in an
input parameter. The calibrated model was used to explore model sensitivity to varying the
conductance of the creeks simulated as drains. The initial conductance for each drain cell, of
0.1 mz/day, was reduced by an order of magnitude to 0.01 mz/day, after the model re-run.

4.5 Flow Modelling Results

Figure 12 shows a plan view of the model-predicted pre-quarrying, steady-state water-level elevation
contours (in mAHD). These contours show that the excavation to the target elevation of 45 mAHD in
the western portion of the proposed quarry would intersect the water table and require dewatering.

Figure 13 shows a plan view of steady-state water-level contours in response to pit dewatering to an
elevation of 44 mAHD. Figures 14 and 15 show east-west and north-south cross sections,
respectively, through the site.

Figure 16 shows for each creek the location of the transition from perennial to ephemeral flow.
Discussion for each creek segment follows.

45.1 7 Mile Creek East of the Proposed Quarry

For the reach of 7 Mile Creek east of the proposed quarry Figure 18 shows where the model predicts
that 7 Mile creek floor is above the predicted steady-state water levels if the proposed quarry were
dewatered to 44 mAHD. At the indicated location on the creek the predicted water level for the pre-
quarry dewatering scenario is 45.09 mAHD with a creek (drain) invert at 45.28 mAHD, so groundwater
flows into the creek.

URS
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4 Groundwater Flow Modelling

45.2 Creek Immediately North of the Proposed Quarry

West of this location shown on Figure 16 the model predicts that the creek floor is above the predicted
steady-state water levels prior to quarry dewatering to 44 mAHD. At the indicated location on the
creek with a creek (drain) invert at 44.66 mAHD, the predicted water level for the pre-quarry
dewatering scenario is 44.78 mAHD and the predicted water level for dewatered quarry is 43.06
mAHD, so groundwater flows into the creek only for pre- dewatering of the quarry. The perennial
portion of the creek shifts to the east, as indicated by the other callout shown on Figure 16.

45.3 Creek Immediately South of the Proposed Quarry

West of this location shown on Figure 16 the model predicts that the creek floor is above the predicted
steady-state water levels if the proposed quarry were dewatered to 44 mAHD. At the indicated
location on the creek with a creek (drain) invert at 33.47 mAHD, the predicted water level for the pre-
quarry dewatering scenario is 33.7 mAHD and the predicted water level for dewatered quarry is 33.57
mAHD, so groundwater flows into the creek both pre- and post-dewatering of the quarry, but a slightly
lower water level (~0.13 m lower) with quarry dewatering to 44 mAHD.

4.6 Groundwater Flow Baseflow Evaluation

A comparison of model-predicted baseflow to nearby creeks under pre-quarrying steady-state
conditions and steady-state conditions with quarry dewatering to 44 mAHD indicated the following:

Table 3-1 Predicted Creek Baseflow Changes — Baseflow Sensitivity to Drain Conductance

Creek Location Pre-quarrying: Quarry dewatering: Predicted baseflow
baseflow (m3/day) baseflow (m3/day) reduction (m3/day)
Using Drain Using Drain Using Drain
Conductance of Conductance of Conductance of
0.1 mzlday or 0.1 mZ/day or 0.1 mZ/day or
0.01 m*/day 0.01 m*/day 0.01 m*/day
Seven Mile Creek north of site 6.2/3.0 20/13 42717
Creek immediately north of site 8.1/4.2 44/25 3.7/1.7
Seven Mile Creek east of site 05/27 04/1.9 0.1/0.8
Creek immediately south of site 12.6/6.8 11.1/5.5 1.5/13
Quarry footprint requiring 0/0 43 /48 .
. Not applicable
dewatering

Note that a limitation of the model is that streamflow data was not available for the Seven Mile Creek
system. Therefore, further model calibration could not be undertaken because of the lack of flow
measurements for any of the creeks. However, inspection of field photography does indicate that most
of the creeks are ephemeral, which is predicted by the model based on the intersection of
groundwater levels and creek floor elevations.

URS
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4 Groundwater Flow Modelling

Model sensitivity to reducing conductance of the creeks around the proposed quarry modelled as
drains indicated that reducing conductance by an order of magnitude generally reduced predicted
baseflow by approximately 50% except for the reach of 7 Mile Creek east of the proposed quarry
where baseflow increased in response to higher water levels next to the creek that compensated for
the lower conductance.

The main impact to baseflow in the Seven Mile Creek system occurs to the east of the proposed
quarry footprint. The model indicates that for each of the creeks in the 7 Mile Creek system the up-
creek location of the transition from perennial to ephemeral conditions does not change significantly.
The reduction in baseflow predicted by the model is in response to a lowering of water levels next to
the perennial portion of each creek, which reduced the predicted baseflow going to that particular
creek.

The model-predicted reductions in baseflow to these creeks can be used on a relative basis, which
could then be used once baseflow measurements are available to evaluate more accurate reduction in
baseflow estimates for the creeks.

4.7 Summary of Findings

The main objective of the groundwater flow modelling was to evaluate the potential impact that quarry
dewatering may have on groundwater pumpers and baseflow to creeks near the site.

The reduction in model-predicted baseflow to the nearby creeks reflects lowering of the water table
near each of the simulated creeks in response to quarry dewatering. Considering model limitations in
the extent of the ephemeral versus perennial creeks and in representing ground-surface and
corresponding creek elevations, the predicted water-table contours and predicted baseflows should be
evaluated on an order-of-magnitude basis.

With these limitations, the model predicts that approximately 43 m3/day would be pumped from the
quarry during pit dewatering to an elevation of 44 mAHD. Quarry dewatering under steady-state
conditions would reduce baseflow to:

e Seven Mile Creek north of the proposed quarry would reduce by approximately 68%.

e The creek immediately north of the proposed quarry would reduce by approximately 46%.
e Seven Mile Creek east of the proposed quarry would reduce by approximately 20%.

e The creek immediately south of the proposed quarry would reduce by approximately 12%.

The model-predicted groundwater levels indicate that the main impact to baseflow in the Seven Mile
Creek system occurs to the northeast of the proposed quarry footprint. It is noted again that the model
predictions are limited by the lack of availability of stream baseflow data for any of the surrounding
creeks. The model-predicted reductions in baseflow to these creeks can be used on a relative basis to
be refined once creek baseflow measurements are available. This would allow a more accurate
evaluation of the reduction in baseflow estimates for the creeks.
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4 Groundwater Flow Modelling

4.8 Discussion

As discussed in Section 4.7, the groundwater flow model is limited by the by the lack of available
stream baseflow data for any of the surrounding creeks. The model-predicted reductions in baseflow
to these creeks are to be viewed as a relative measure of reductions in flow, which can be further
refined with streamflow data. The predicted decreases in flow of between 12% and 68%, when applied
to an ephemeral creek of this nature, equates to a low volume of water being lost to the system
because of the very low initial volume.

The flow regimes in intermittent and ephemeral streams are important to river health and the
ecosystems within, cease-to-flow periods are just as critical as flood events. A key aspect of managing
ephemeral streams is assessing current conditions, including standing ponds, water quality
parameters such as dissolved oxygen, and flow regimes. The progressive nature of the Eagleton Mine
expansion allows adequate time with which to assess and monitor the Seven Mile Creek system and
formulate an appropriate Stream Management Plan based on these observations.

As part of the Surface Water Management plan currently being prepared for the EA, a Stream
Management Plan would address losses to the creek system with careful monitoring and controlled
releases, aiming for no net loss or gain of temporal flow within the system.
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Conclusions

Drilling works were conducted from 6" February to 11" February, 2013. Four 50mm monitoring wells
and one 100mm test well were completed.

Groundwater height is a subdued expression of surface topography. Depths to water ranged between
approximately 8 m mbTOC in the east of the site (GWB04) and 40 mbTOC in the steeper western
portion of the site (GWBO05).

The Groundwater Flow Model predicts that approximately 43 m3/day would be pumped from the
quarry during pit dewatering to an elevation of 44 mAHD.

The Groundwater Flow Model predicts that quarry dewatering under steady-state conditions would
reduce baseflow to the surrounding creeks to between 12% and 68%. The model is limited by the lack
of available stream flow data.

Although every effort has been made to provide an accurate representation a limitation of the model is
that streamflow data was not available for the Seven Mile Creek system. Further calibration of the
model could be undertaken once flow measurements for the creeks surrounding the site were
available. Inspection of field photography indicates that most of the creeks are ephemeral, which is
predicted by the model based on the intersection of groundwater levels and creek floor elevations.

Under the Water Management Act 2000 a water licence is required for the removal of water from an
aquifer or the movement of water from one water source to another water source, such as, from an
aquifer to a river. With careful management baseflow losses to the Seven Mile Creek system could be
mitigated under an appropriate Surface Water Management Plan.
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Limitations

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Castle Quarry Products.

Except as required by law, no third party may use or rely on, this Report unless otherwise agreed by
URS in writing. Where such agreement is provided, URS will provide a letter of reliance to the agreed
third party in the form required by URS.

It is based on generally accepted practices and standards at the time it was prepared. No other
warranty, expressed or implied, is made as to the professional advice included in this Report. It is
prepared in accordance with the scope of work and for the purpose outlined in the contract dated 29"
January 2013.

The methodology adopted and sources of information used by URS are outlined in this the Report.

Where this Report indicates that information has been provided to URS by third parties, URS has
made no independent verification of this information unless required as part of the agreed scope of
work. URS assumes no liability for any inaccuracies in or omissions to that information.

This Report was prepared between October 2013 and November 2013.The information in this Report
is considered to be accurate at the date of issue and is in accordance with conditions at the site at the
dates sampled. Opinions and recommendations presented herein apply to the site existing at the time
of our investigation and cannot necessarily apply to site changes of which URS is not aware and has
not had the opportunity to evaluate. This document and the information contained herein should only
be regarded as validly representing the site conditions at the time of the investigation unless otherwise
explicitly stated in a preceding section of this Report. URS disclaims responsibility for any changes
that may have occurred after this time.

This Report should be read in full. No responsibility is accepted for use of any part of this Report in
any other context or for any other purpose. This Report does not purport to give legal advice. Legal
advice can only be given by qualified legal practitioners.

This Report contains information obtained by inspection, sampling, testing or other means of
investigation. This information is directly relevant only to the points in the ground where they were
obtained at the time of the assessment. The borehole logs indicate the inferred ground conditions only
at the specific locations tested. The precision with which conditions are indicated depends largely on
the uniformity of conditions and on the frequency and method of sampling as constrained by the
project budget limitations. The behaviour of groundwater and some aspects of contaminants in soil
and groundwater are complex. Our conclusions are based upon the analytical data presented in this
Report and our experience. Future advances in regard to the understanding of chemicals and their
behaviour, and changes in regulations affecting their management, could impact on our conclusions
and recommendations regarding their potential presence on this site.

Where conditions encountered at the site are subsequently found to differ significantly from those
anticipated in this Report, URS must be notified of any such findings and be provided with an
opportunity to review the recommendations of this Report.

Whilst to the best of our knowledge information contained in this Report is accurate at the date of
issue, subsurface conditions, including groundwater levels can change in a limited time.
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7 Limitations

Therefore this document and the information contained herein should only be regarded as valid at the
time of the investigation unless otherwise explicitly stated in this Report.

To the extent permitted by law, URS expressly disclaims and excludes liability for any loss, damage,
cost or expenses suffered by any third party relating to or resulting from the use of, or reliance on, any
information contained in this Report. URS does not admit that any action, liability or claim may exist or
be available to any third party.

URS does not represent that this Report is suitable for use by any third party.

Except as specifically stated in this section, URS does not authorise the use of this Report by any third
party.

It is the responsibility of third parties to independently make inquiries or seek advice in relation to their
particular requirements and proposed use of the relevant property.

Any estimates of potential costs which have been provided are presented as estimates only as at the
date of the Report. Any cost estimates that have been provided may therefore vary from actual costs
at the time of expenditure.

43207488/01/01 28



Appendix A Figures

New figure as of 11 February 2014:
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Figure 6 - Model Domain
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Figure 8 - Model Horizontal Grid at Site
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Figure 9 - Model Vertical Layering

North-South Cross Section through Column 242 (GWBO03)
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Figure 11 — Adopted Hydraulic Conductivities: Kx/Ky/Kz (m/d)
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Figure 12 — Predicted Pre-quarrying Steady-state Water-level Contours — Plan View
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Figure 13 — Predicted Dewatered Quarry Steady-state Water-level Contours — Plan View
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Figure 14 — Predicted Dewatered Quarry Steady-state Water-level Contours — East-West Cross Section through Site
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Figure 15 — Predicted Dewatered Quarry Steady-state Water-level Contours — North-South Cross Section through Site
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Appendix A Figures

New figure as of 11 February 2014:

ing

Pre- and Post-quarry Dewateri

Figure 16 - Extent of Perennial Creeks
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Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry

URS Job No0.43207448

pH [ Conductivity| TDS Alkalinity Sulfate
2 3
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b 8 18|88
N ~ ] o] O
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LOR| 0.01 1 10 1 1 1 1 1
Units| pH Unit uS/CM mg/L | mg/L{mg/L| mg/L|mg/L| mg/L
Action Levels
NEPM - GIL - DRINKING WATER (2013) 500
Sample Location Date Sampled Sample ID Sample Type
GWBO01 22/02/2013 GWB01 130222 N 9.49 4820 3020 | <1 | 114 | 78 [ 192 | 550
GWB02 22/02/2013 GWB02 130222 N 7.48 465 412 [ <1 [ <1 | 73| 73 22
GWB03 22/02/2013 GWB03 130222 N 9.23 2130 1290 | <1 | 104 | 242 [ 347 89
GWB04 22/02/2013 GWB04 130222 N 7.57 6060 3720 | <1 | <1 [ 374|374 | 212
22/02/2013 QC100 130222 FD 7.47 6080 4100 | <1 | <1 | 371|371 | 207
22/02/2013 QC200 130222 FT 7.58 6060 3680 | <1 | <1 [372[372| 209
GWB05 22/02/2013 GWBO5/BH103 130222 N 10.2 1810 1080 | 12 | 122 <1 [ 134 | 462
QAQC 22/02/2013 TRIP BLANK 130222 TB - - - - - - - -
22/02/2013 TRIP SPIKE 130222 TS - - - - - - - -

Legend:

- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and

analyte was analysed but not

detected.




Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry
URS Job N0.43207448

Chloride

Dissolved Major Cations

= £
=}

5 E| % | g | 3

s || 5|28

= < [} o o

(@) o = [} o

LOR 1 1 1 1 1

Units| mg/L | mg/L | mg/L | mg/L | mg/L
Action Levels
NEPM - GIL - DRINKING WATER (2013)
Sample Location Date Sampled Sample ID Sample Type

GWBO01 22/02/2013 GWBO01 130222 N 1060 8 100 [ 720 | 317
GWB02 22/02/2013 GWB02 130222 N 86 21 8 61 6
GWBO03 22/02/2013 GWBO03 130222 N 468 49 70 [ 296 | 26
GWB04 22/02/2013 GWB04 130222 N 1630 224 | 190 | 796 [ 20
22/02/2013 QC100 130222 FD 1630 216 [ 190 | 791 21

22/02/2013 QC200 130222 FT 1610 222 | 193 | 784 18

GWBO05 22/02/2013 GWBO5/BH103 130222 N 207 22 5 317 | 78

QAQC 22/02/2013 TRIP BLANK 130222 B - - - - -

22/02/2013 TRIP SPIKE 130222 TS - - - - -

Legend:
- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and
analyte was analysed but not
detected.




Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry
URS Job N0.43207448

BTEXN
o >
2lels|z|®| = g
Sl |2 |X |78 S =
c |22 5| =< g a
D o =} o > (0]
m = ] IS o n z
LOR|[ 1 2 2 2 2 1 5
Units| ug/l | ug/l [ ug/l | ug/l | ug/l ug/| ug/|
Action Levels
NEPM - GIL - DRINKING WATER (2013)
Sample Location Date Sampled Sample ID Sample Type
GWBO01 22/02/2013 GWBO01 130222 N - - - - - - -
GWB02 22/02/2013 GWB02 130222 N - - - - - - -
GWBO03 22/02/2013 GWBO03 130222 N - - - - - - -
GWB04 22/02/2013 GWB04 130222 N - - - - - - -
22/02/2013 QC100 130222 FD - - - - - - -
22/02/2013 QC200 130222 FT - - - - - - -
GWBO05 22/02/2013 GWBO5/BH103 130222 N - - - - - - -
QAQC 22/02/2013 TRIP BLANK 130222 B <1]|<2|<2|<2]|<2 <1U <5J
22/02/2013 TRIP SPIKE 130222 TS 18 | 18 [ 16 | 17 [ 18 87 17

Legend:

- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and

analyte was analysed but not

detected.




Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry

URS Job N0.43207448

Metals
1S

L g E 5 -

c o © >

s | 2| 8| ' |35 | ¢ 5

< (@) (@) o | =z N =

LOR[ 0.01 0.005 0.01 0.01 0.01 0.01 0.01 0.0001
Units mg/l mg/| mg/l mg/| mg/l mg/| mg/l mg/|
Action Levels
NEPM - GIL - DRINKING WATER (2013)[ 0.01 0.002 2 0.01 0.02 0.001
Sample Location Date Sampled Sample ID Sample Type

GWBO01 22/02/2013 GWBO01 130222 N <0.01 < 0.005 0.726 0.004 0.002 0.001 0.01 < 0.0001
GWB02 22/02/2013 GWB02 130222 N 0.003 < 0.005 0.001 0.002 <0.01 0.004 0.013 < 0.0001
GWBO03 22/02/2013 GWBO03 130222 N <0.01 < 0.005 0.032 0.003 <0.01 0.001 0.067 < 0.0001
GWB04 22/02/2013 GWB04 130222 N <0.01 0.0001 <0.01 0.003 <0.01 0.006 0.022 < 0.0001
22/02/2013 QC100 130222 FD <0.01 < 0.005 <0.01 0.003 <0.01 0.005 0.022 < 0.0001
22/02/2013 QC200 130222 FT <0.01 < 0.005 <0.01 0.002 <0.01 0.006 0.026 < 0.0001
GWBO05 22/02/2013 GWBO5/BH103 130222 N 0.006 < 0.005 0.094 0.002 <0.01 0.001 <0.01 < 0.0001

QAQC 22/02/2013 TRIP BLANK 130222 B - - - - - - - -

22/02/2013 TRIP SPIKE 130222 TS - - - - - - - -

Legend:

- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and
analyte was analysed but not

detected.




Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry

URS Job N0.43207448

Nutrients PAHs
ke
O
5
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c
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: 2| =
b = 9
2 £ = 5
0 — (]
© z = o =g
© (%) =z i % o §
= © + k4 2 x ©
o ] o © X Z =
£ s £ = s s =
S = = = ° ° ©
< P =z =z = [ 4
LOR| 0.01 0.01 [ 0.01 0.01 0.1 0.1 5
Units mg/l mg/l | mg/l mg/| mg/l mg/l ug/|
Action Levels
NEPM - GIL - DRINKING WATER (2013)
Sample Location Date Sampled Sample ID Sample Type
GWBO01 22/02/2013 GWBO01 130222 N 0.07 0.13 [ 0.15 0.02 0.6 0.8 -
GWBO02 22/02/2013 GWB02 130222 N <0.01 0.04 [ 0.04 [ <0.01 1.1 1.1 -
GWBO03 22/02/2013 GWBO03 130222 N 0.02 0.07 [ 0.07 [ <0.01 0.3 0.4 -
GWB04 22/02/2013 GWB04 130222 N 0.01 0.03 [ 0.03 [ <0.01 <041 <01U -
22/02/2013 QC100 130222 FD 0.01 0.04 [ 0.04 [ <0.01 <041 <01U -
22/02/2013 QC200 130222 FT <0.01 0.06 [ 0.06 [ <0.01 <041 <01U -
GWBO05 22/02/2013 GWBO5/BH103 130222 N 0.76 0.11 | 0.12 0.01 2.2 2.3 -
QAQC 22/02/2013 TRIP BLANK 130222 B - - - - - - <5J
22/02/2013 TRIP SPIKE 130222 TS - - - - - - 17

Legend:

- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and
analyte was analysed but not

detected.




Table 1: Analytical Results - Groundwater
Sample Results - Metals, Nutrients

Eagleton Quarry
URS Job N0.43207448

TPH TRH - NEPM 2013 VOCs
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LOR[ 20 20 20 1 2 2 2 2 2 5
Units| ug/l | ug/l ug/l ug/l | ug/l | ug/l | ug/l | ug/l ug/| ug/l
Action Levels
NEPM - GIL - DRINKING WATER (2013)
Sample Location Date Sampled Sample ID Sample Type
GWBO01 22/02/2013 GWBO01 130222 N - - - - - - - - - R
GWB02 22/02/2013 GWB02 130222 N - - - - - - - - - R
GWBO03 22/02/2013 GWBO03 130222 N - - - - - - - - - R
GWB04 22/02/2013 GWB04 130222 N - - - - - - - - - R
22/02/2013 QC100 130222 FD - - - - - - - - - R
22/02/2013 QC200 130222 FT - - - - - - - - - R
GWBO05 22/02/2013 GWBO5/BH103 130222 N - - - - - - - - - R
QAQC 22/02/2013 TRIP BLANK 130222 B <20 | <20 <20U <1]|<2|<2|<2]|<2 <2U <5J
22/02/2013 TRIP SPIKE 130222 TS - - - 18 | 18 [ 16 | 17 [ 18 35 17

Legend:

- Not analysed / not calculated

* LOR Exceeds Guideline Trigger Value

Sample Type: N - Primary, FD - Duplicate, FT - Triplicate

Action Levels:

NEPM - GIL - DRINKING WATER (2013)

Lab Qualifiers:

J - Estimated value.

*U - PQL raised due to
matrix interference and

analyte was analysed but not

detected.




Table 2 - Eagleton Quarry Survey Data

Ground
TOC Level Total Well
Location | Easting Northing | (mAHD)* (mAHD) [Depth (mbgs)
GWBO01
386952.4 | 6382744.37 75.68 75.15 35.14
GWB02
386870.52 | 6382983.53 74.35 73.68 40.51
GWBO03
386551.14 | 6382962.28 112.9 112.37 70.92
GWBO04
387031.33 | 6382555.51 43.93 43.35 40.07
GWBO05
386635.05 | 6382929.64 88.11 87.55 47.75

* 2m vertical accuracy




Table 3 - Eagleton Quarry Gauging Data

Groundwater | Groundwater

Location Date Time Depth (mbTOC) | Depth (mAHD)
30-Oct-13 12:31 20.21 55.47
GWBO1 31-02—13 9:00 20.25 55.43
30-Oct-13 12:11 17.64 56.71
GWB02 31-OE:—13 8:50 17.68 56.67
30-Oct-13 11:50 30.46 82.44
GWBO3 31-02—13 8:35 30.45 82.45
30-Oct-13 12:52 8.29 35.64
GWBo4 31-02—13 9:10 8.33 35.6
30-Oct-13 13:15 40.45 47.66
GWBOS 31-OE:—13 8:45 40.65 47.46
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CORED HOLE (MELB GEOTECH) SEP 09 J:\NWC\43207448\5 WORKS\DRILLING\GINT\GINT LOGS\GINT PROJECT AND LIBRARY FILE FOR LOGS\EAGLETON QAURRY - CORED LOGS.GPJ URS1.GDT 15/11/13

| m Y
URS Australia Pty Ltd Phone (02) 4985 3500 | Logged By: SS Project Eagleton Quarry
53 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | Checked By: LC Name: Hvdrogeological Investigation
Drline Gonractor Total Drill L Date Started:  5/02/2013 ydrogeolog 9
riing Gontractor: otal Drilling Pty Date Finished:  8/02/2013 Poject 43907448
Number:
Drill Model: HQ triple tube, wire Bore Diameter: 50 mm | Relative Level: 75.68 mRL
line coring Casing Size: - Coordinates: ~ 386952.4 mE Client: Buildev
) Casing Depth: ~ 35.00 m
Drill Mount: ~ Hydropower B N o 6382744.37 mN
orehole Inclination:  -90 i Location:  Eagleton Q
 Drill Fluid: Water Borehole Bearing: ~ -90° |Coordinate System: - ’ agleton Quarry
-
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
. 2 0 52
o | - 3 =~ 32 Z |ESTIMATED 00~
a % o x Z0 E|l o DESCRIPTION OF STRATA & |STRENGTH| ~ S E DEFECT DESCRIPTION
o| ox > FZ | T T g on= o
El 2 U'EJ >3| 5§ E 1 % | (ROCKTYPE: colour, fabric, grain size, inclusions) & a 23 (Defecrt1 type, I'??|||n?rt1|'oﬂ’ sha)pe,
W w| o w g l2%9%z%8 roughness, infill, thickness
| HE |FE| 3¢ 81 S |v.=c37) 2333858 o
b 0% . - e e | CONGLOMERATE: Matrix supported, light XWIEE: .
b T Pe®," brown becoming red-brown with depth, very low .
e - » » & strength, extremely weathered. Recovered as N
oo T L' Slightlysilty, gravelly SAND. Medium sand with R
ofe B e e | trace of cobbles from 1.0 m. : :
oot o Pe a : :
b £& + [ ] Lol N
e AR .
i B D.-.C .
oo - . e R
ol L Pe®e" SR
olle] - P o a .
oo B IR I
Pt P N Ll
oo 2 D.O.C R
sils - et o
oo - e o .
é 5 T D.-.. : N oLl
oo - P a o
bt b o * @ ol
é 5 N D.-.. - NN
ole -3 p > o L
ofe N e . R
ofle: - . e :
bt b o P o a Ul
oo T et N HENEN
é 5 B * @ DLl
oo B Pe e .
g g —4 Sy AR N
gg B ’.’.. NN
ol 45 o ped I
o 05 L ~ e | CONGLOMERATE: Matrix supported, HW -
SR 30% B Pe "] red/brown, very low strength, highly weathered. : 0%
= B 4.9 L - Gravelly sand matrix. Recovered as coarse MWTs :
e —5 \igneous GRAVEL, with some gravelly sand 1A
o MK . . e
a ke 0% - (matrix washed out with drilling). (.
i§ 2 |ss i Core loss HIEERTLE
K R I [«~e] CONGLOMERATE: Matrix supported, AW
- BB r Pe e red/brown/grey, very low strength, highly Sl
oK 54% - b ®» & weathered. Gravelly matrix recovered as high 0% | @
TRE —6 L e« Strengthigenous gravel and cobbles (matrix | | |- oo f o
| P le2s B e_e_| washed outwith drilling). From 550 mt05.70 | [ L. [ |:@::::
o KB [100% i e & | | m cobble/boulder of fine grained, light MW| s
SRIEX  less [ P_* 4 \prown/grey, slightly weathered, very high 0% |
TR [199% r e o | |\strength igneous rock (possible rhyolite). ol
b R - CONGLOMERATE: Cobble of fine grained,
o N r grey, high strength, moderately to slightly
7 . ) S
cRsRs: 0% - \weathered. Fractured with Fe staining.
[ TR lrss B CONGLOMERATE: Recovered as red/brown,
ol R [100% C ~ high strength, moderately weathered, igneous "o
gr R é%% B «—a\gravel and cobbles (matrix washed out with CRER
oo SA C - drilling). 0%
) g g ) - b e a |COreloss
g ool 8425/" 8 e CONGLOMERATE: Recovered as 0%
— - N red/brown/grey, high strength, moderately
el L hnf weathered, igneous gravel and cobbles (matrix
g bl Fe |100% = Po™,9 [|washed out with drilling). 0% —J30 x2, tight, Fe
S 87 L «—a-|| CONGLOMERATE: Cobble of fine grained, SW 130, undulati -
le: N * "< llipinkish grey, high strength, moderately [ J30, undulating, rough, Fe
§ g g 100% -9 Pee \weathered igneous rock (possible rhyolite). 46% J35, undulating, rough, Fe
| R [02 L P.S.3 |CONGLOMERATE: Matrix supported,
- R 91350% - ® o | ipink/brown, medium strength, moderately SW : 0% f—— L J50, planar, rough, Fe
O b 80% T Weathered. Gravelly sand matrix. SW o ' ' '
[ The |7 - CONGLOMERATE: Cobble of mottied D 0% —J50, planar, rough, Fe
olle - brown/grey/green, high strength, porphyritic SW : [— Cobble debonded from matrix (1
: B N . . mm), Fe
olle: igneous rock (possible rhyolite).
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URS Australia Pty Ltd Phone (02) 4985 3500 | Project 43207448 Poject ~ Eagleton Quarry
3 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | No.: Name: Hvdroqgglggiggl Invggiggign
e \
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
_ e 0 52
I N = 3 Z |ESTIMATED 0o~
al &0 Bl Zo E|l o DESCRIPTION OF STRATA & |STRENGTH| Tt £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
£l Z¥ |39 e El % (ROCK TYPE: colour, fabric, grain size, inclusions) g a 23 (Defect type, inclination, shape,
L ff < % 8 <§( ﬂ L 04 w gl=2%32%8 roughness, infill, thickness)
S| o |[Fr| oF ol o 2 |S.s:35| & |=2888¢% T
KR 100% : - e o | [[CONGLOMERATE: Matrix supported, : 151%| | | °°0 undutatng, rough, Fe
RN N P ® & lipink/brown, high strength, moderately ; L .
e ey L i ® e« |lweathered. Gravelly sand matrix with high W : 7 435, undulating, rough, Fe
S g - L’ e o [liStrength igneous cobbles. /
olle 3 e o | [CONGLOMERATE: Matrix supported, ;
SBS: L Pe™e® [pink/brown, high strength, slightly weathered. : 7
SHe e’ s with hi i —J35, pl h, F
slle: 11 >.o.¢ Gravelly sand matrix with high strength igneous ’ % » planar, rough, Fe
o N 7
[cRoNe: 100%)| = b e o [CODDIES. o | 2
T S g N .0-0. CONGLOMERATE: Boulders of fine grained, 1% :
slle: . e o grey/green,'very high strength, slightly : %
s N Pe™." [lweathered igneous rock. ’ Y )
Sl - » @ & [CONGLOMERATE: Matrix supported, : - | [ Cobble debonded from matrix
S g 112{;3,,, C10 : : pink/brown, high strength, slightly weathered. SW S %
—F 5 - e Gravelly(sand ng(a)trlx, \;Vlth high strength igneous FR N 0% 7
b C cobbles (up to mm). : %
oo - ’o-o. CONGLOMERATE: Matrix supported, pink/brown, high : ) | Cobble debonded fi trix (1
oo T Pe®a™ [[strength, slightly weathered. Gravelly sand matrix with : i obble debonded from matrix (1 mm)
/e - » « & ||grey/brown to greenish grey very high strength igneous y I
oo N L e |[cODblES (up to 70 mm). continued from previous page Gk *jgg ﬂ%ztulating rough, Fe
ohe 13 (e e B 150, healed, calcite infill (2 mm)
S g B oo [ CONGLOMERATE: Matrix supported, Y il 7j§8 ungulating, rougﬂ, giscoloureg
b 5% r p « « |pink/brown, high strength, slightly weathered. L — , undulating, rough, discoloure
e [ ple'e |Gravelly sand matrix with very high strength | |55 healed, calcite infil (<1 mm)
§ S g 100% C e’ igneous cobbles (up to 120mm). 83%| "
b B L e o AN .+ [—J35, planar, rough, discoloured
o lle = p @ & |From 10.40m to 10.65m Cobble of fine grained, i B
S S 14 L 'e q |brown/grey speckled red, very high strength, G I
olle - .o-o‘ slightly weathered igneous rock (possible o0 e 1—U50, healed
shls B .o | [rhyolite). ; /
SES: - p e « |From 10.75 m to 11.05 m Cobble of fine AN
ofie I e e |grained, pink/brown mottied white, very high S
ofie L e e | |strength igneous rock (possible rhyolite). 000
oo ;15 ..-.‘ From 11.77 m to 11.95 m Cobble of fine . 9 J —J45, planar, rough, discoloured
s R 5.5 L » = a [grained, pink/brown mottled white, very high B 7 |
ooy i e e | |[strength igneous rock (possible rhyolite). FR o)
ons I Pe™e" ||CONGLOMERATE: Matrix supported, A | en healed
[ p = « ||pink/brown, high strength, slightly weathered. o e N 25, planar, rough, F
g g - et %ravelly sand?natrix vs?ith hig?\ st}r,ength igneous 7 : \ﬁggsgfﬁzﬂrfguﬁa”af'°“9h
oo B e e | |cobbles. Recovered as fragmented igneous % 50 planar, rough, calcite infill
olle 16 Po™o |cobbles with some sand and gravel. S5 : ﬁon’ﬂu ate Jgizngs%_ljlm, J50, closed,
oo [ p = & |CONGLOMERATE: Matrix supported, : 1 ealed, quartz infi
bt < fi . E 4 .
one N b @ & |pink/brown, high strength, fresh. Gravelly sand i | -
ofie L %% [matrix with very high strength igneous cobbles. T 5%°§,”ggﬁ’e§2?§élii“t£ﬁ§’iﬂ','e' Joints 20
SRE |100% C CONGLOMERATE: Matrix supported, 00%| - || discolotired
T o Pe®™e  pink/brown, very high strength, fresh. Gravelly °l ] 440, healed, calcite infil
oo B d matrix with very high strength igneous : 3 , heaied, caciie Inil
oo 17 Po®e™ san g | ¢ |40, healed; calcite infill
ofle = cobbles. y o b 35, tight
o e B .o-o. From 15.15 m to 15.55 m Boulder of fine :
sille - Pe™e"] grained, grey/dark grey with white mottling, high | [~ | |
ole C » @ a strength igneous rock (possible rhyolite).
olle L L ’e'q From 16.40 mto 16.95 m boulder of high
ol B e e | fractured, fine grained, dark grey withgreen | | oo | |
Sl 18 P -.‘ specks, very high strength igneous rock
I o QU (AL C - (possible rhyolite). 72
ofle: C L% "q | From 17.40 m to 17.72 m boulder of fine FR :
oo r e o | \grained, dark grey/grey mottled white, very high
oo - P.=,9 Istrength igneous rock (possible rhyolite).
sie: T p e« CONGLOMERATE: Matrix supported, red/pink 10, calcite infill
oo L Le e brown, high strength, fresh. Gravelly sand | 140, calcite infil
oo —19 e | matrix with very high strength igneous cobbles Rt
o1e B .0-‘. (up to 190 mm). J18, rough, stepped
ooy B Peo a | 30 ati
b £ r e o —J30, undulating, rough
jelle' Mo L K
<o lls 100% r e o 90%
o'l o
g g N Pe®eY From19.75m1020.10 m predominantly . )
i Lo0 P -.1 gravelly sand matrix, red brown. — Possible J8, undulating, smooth
SRS 4 B P> a
Py ER T N L ]
S S o Pe™e® From 20.32 m to 20.53 m Boulder of fine
ol L P ® & grained, dark grey mottled white, high strength
oo C b e a Igneous rock (possible rhyolite). )
SHs N e | From 20.53 m to 20.93 m predominantly
| b pos 21 P.2.8 laminated (laminations 30 degrees) gravelly s | 150, undulating, rough, Fe
sh B |100% r e e | \sand matrix, red brown. FR o : ' ' '
Bl 21.4 r Pe"e | CONGLOMERATE: Matrix supported, red/pink - [100%] - —J8, planar, rough, Fe
slie: 7 * o brown, high strength, fresh. Gravelly sand FR : ‘ :
oo B P ® & | matrix with very high strength igneous cobbles. . [—J48, undulating, rough
e L L *e"d |From21.12 mto 22.82 m Boulder of fine grained, dark Possible J40
b 5% - e o | |grey/black mottled white, high strength
\ J
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URS Australia Pty Ltd Phone (02) 4985 3500 | Project 207 Poject  Eagleton Quarry
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e \
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
]
Q 9] 5z
ol S B P -~ S Z |ESTIMATED P
al &0 Bl Zo E|l o DESCRIPTION OF STRATA & |STRENGTH| Tt £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
El 2 U'EJ >38| 5§ E |l % | (ROCKTYPE: colour, fabric, grain size, inclusions) g a 23 (Defecrt1 type, I'?ﬁﬁn?r:l'oz’ shape,
L 04 [} 238358 roughness, infill, thickness
Y HS(BE Sw | H1 5 S s s-zg) 2(388sc o :
ol . - e o | ligneous rock. = B : o
b N P e T Matrix supported, red/pin : ; %
b - » ® & brown, high strength, fresh. Gravelly sand : : ol
b - b e q Matrixwith very high strength igneous cobbles. . ;
B - continued from previous page : “ | |50, undulati th
G K 100% T Pe™, From22.12m to 22.82 m Boulder of fine “ oo % - uneuiaing, smoe
T[S 23 » @ « grained, dark grey, grey/black with white : °l %
b B ® | mottling, very high strength igneous rock : : 7
- P o a . . - “ 7/
® L e | (possible rhyolite). : :
2 C [e™e” : : —J |70, healed, calcite infill
b B Pea : : . . —Possible J24
. - P a b= —J38, undulating, smooth
24 b= | .
| X 24.3 I pea K : -
e L e e | CONGLOMERATE: Matrix supported, FR : : 7
. - P *_® red/brown, very high strength, fresh. Gravelly ‘ “ " [J30, healed
o - » @ « sand matrix, with very high strength igneous g | 1430, healed
o N L ’e"q CODbIES (up to 170 mm). g i
. |25 [e e | From 24.38 m to 24.95 m predominantly i B
b3 B P_® @ gravelly sand matrix. 7
P L °a’ S5 3 - —J20, subparallel, healed, calcite infill
b3 r P a G475 : (1 mm
(e - pea -+ ]+ [>J30, undulating, slickensided
S B L ’e’q From 25.55m to 25.85 m Boulder of fine % : 7ng’ hlea'ed’ CI?IE'te '.T”d” mm)
3R 100% L e | grained, grey/dark grey mottled white, very high wul ] » planar, slickenside
- P ® a i i i LAk .
T : [og e e strength igneous rock (possible rhyolite). : * | 420, undulating, rough, Fe
b N Pe a 757 . J40, undulating, rough, Fe
S L P 7 " 1—J50, healed, calcite infill (2 mm)
. T Pe™ From 26.45 m to 26.95 m predominantly -+« = [—J26, undulating, rough
o L 3 SAIAAIN
g 5 s gravelly sand matrix. 7
b £ B Pee NS
9 F27 | e : ;
gé é: 27.3 - Co=e ] /
1 § ~ e CONGLOMERATE: Matrix supported, FR 0 o
éé 7 T Pe®o™ redlorange/brown, high strength, fresh. Gravelly 5 ma *gg:ggg veining %g:ﬁg ggg;ggg
gg 7 - » ®» & sand matrix with very high strength igneous % - RN Calcite \,eining 20-40 degrees
ég 2, B Ve e CODblEs (up to 150 mm). 55 | " Calcite veining 20 - 40 degrees
% % 100%) L og 98%| ] J20, healed, calcite infill
= P a AN .
B b - - : I . 1—Calcite veining 20 - 40 degrees
- * @ o e 50, planar, slickensided, Fe
8.55 - Pe o . 0
i e o | CONGLOMERATE: Matrix supported, FR 7757
- P redlorange/brown, high strength, fresh. Gravelly 0
;29 » @ & sand matrix, with very high strength igneous i
- Ve a CoODDIES ( (upto 110 mm). 50
B From 28.80 m to 29.92 m Boulder of fine S
P & « i i i i % Z
L grained, dark grey/grey with white mottling, very 5, o
100% — e & nhigh strength, igneous rock (possible rhyolite). % - e 449, heated, calcite infil
L b eta From 29.24 m to 29.46 m Boulder of fine / 4 J45' healed. calcite infill
i e e | grained, dark grey/grey with white mottling,very | | - | |
30 P, =, 9 high strength igneous rock (possible rhyolite).
L XX
303 B
L o CONGLOMERATE: Matrix supported, FR
- P, redlorange/brown, high strength, fresh. Gravelly )
B » ®» & sand matrix with very high strength cobbles ( up *j‘z%, ﬁndulatlng, smooth
L , healed, calcite infill (2 mm
[ be’q t0 190 mm). ) ) J20. healed, calcite infill (2 mm;
31 [e e | From 30.5m to 30.9 m Boulder of fine grained, jﬁ% Hea:eg, calci%e @ng” :1 mm;
7 P dark areyigrey with white moting, very high 385 healed, calte il <1 rom
- » @ « strengthigneous rock (possible rhyolite). | J4, undulating, rough, Fe
— P a
E P e a :J45, healed, calcite infill
100% L ped ~[100% [~ Salote o, 71 desiees
32 [*,%a From 31.65m to 32.0 m Boulder of fine : ;
- e e | grained, dark grey/grey with white mottling, very
N P _® @ high strength igneous rock (possible rhyolite).
— P & a
C b.o.q :
B b @ a From 32.78 m to 33.17 m Boulder of fine |—J22, undulating, slickensided
33 [ ®_e | grained, dark grey/grey with white mottling, very
s C Pe™e® high strength igneous rock (possible rhyolite).
i e | CONGLOMERATE: Matrix supported, FR
- P*®. 9 redorange/brown, high strength, fresh. Gravelly | 144 healed. calcite infilled
- » @ & sand matrix with very high strength igneous ’ ’
N Lo q CODbIES (up to 190 mm).
\ J
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DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
_ g 0 52
I N = 3 Z |ESTIMATED 0o~
al &0 Bl Zo E|l o DESCRIPTION OF STRATA & ISTRENGTH| | W& £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
E <Z( U'EJ > 8 % 5 E % (ROCK TYPE: colour, fabric, grain size, inclusions) E 8 0288 (Dreof:legt]:rt1 r?;ps(: 'iﬂ%'fpfﬁf;ﬂh ZP;:;Je,
=| 02 PR oF 8|l o Z |3 >-I8| & |24485°% o
@ Ll |100%, : - e e | From 33.30 m to 33.60 m Boulder, fine grained, % B :
% bk r ’.’.‘ grey/dark grey mottled white, very high strength
PP - b ® & igneous rock.
X T L e’e CONGLOMERATE: Matrix supported,
KR L red/orange/brown, high strength, fresh. Gravelly
b Tk C P.*®_ @ sand matrix with very high strength igneous
35 cobbles (up to 190 mm). continued from
B previous page
i From 34.56 m Predominantly gravelly sand
o matrix, fine grained gravel.
- Final depth of well - 34.9 mbgl.
36
o7 1
-38
-39
-40
T
42
43
44
45
\. J
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URS Australia Pty Ltd . Phone (02) 4985 3500 | Logged By: SS Project Eagleton Quarry
53 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | Checked By: LC Name: . . .
Date Started: 11/02/2013 Hydrogeological Investigation
Drilling Contractor: Total Drilling Pty Ltd Date Finished: 15/02/2013 Project 43207448
Number:
Drill Model:  HQ triple tube, wire Bore Diameter: 50 mm | Relative Level: 74.35 mRL
line coring Casing Size: ) Coordinates: ~ 386870.52 mE Client: Buildev
) Casing Depth: ~ 40.20 m
Drill Mount: ~ Hydropower Borehole Inclination: -90° 6382983.53 mN
ation: =99 . _ Location:  Eagleton Quarry
 Drill Fluid: Water Borehole Bearing: ~ -90° |Coordinate System: - )
4 N
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
]
Q ] 5z
~ (S
ne P -~ 9 Z |ESTIVATED 00~
al &0 E S0 El o DESCRIPTION OF STRATA & |STRENGTH| Tt £ DEFECT DESCRIPTION
o| ox s 3z | T T = anE o
El Z¥ |28 &% E | % | (ROCKTYPE: colour, fabric, grain size, inclusions) & a 33 (Defect type, inclination, shape,
ol £< |39 < ﬂ w o w g l2%383%8 roughness, infill, thickness)
= '(7)3 a% [ =) [C) = |2.s:Z5| & |23288% s )
SIS : L 5 7| CONGLOMERATE: Matrix supported, brown, HW EE :
Shs C very low strength, highly weathered. Recovered .
Sllsy B as S|I§y, gravelly: clayey SAND. Medium sand St
b b ~ with fine to medium subangular to subrounded R
ofe B - {\gravel and medium plasticity silt. : :
one N CONGLOMERATE: Matrix supported, SRR
Sls: —1 red/brown, very low strength, highly weathered. o
Shs B Recovered as silty SAND. Medium sand with o
B £ - low plasticity silt. s
bt P - NN
P P N -
Pt b | NN
o lle: L Core loss 1A
| f1s 1o 5 RE LOS
o fie L 2 [e e | CONGLOMERATE: Matrix supported, HWIT 7 | )
o b2 N Pe™ o™ red/brown, very low strength, highly weathered. 72;2‘5;:22%1‘:}13?2;1:2&X
“Relle 63% - p e a4 Gravelly sand matrix, with very high strength 0%
72 g 255 L =:3.4 igneous cobbles (up to 90 mm). awl B 7Gre;v_el and cobbles debonded from
b e N e o | CONGLOMERATE: Matrix supported, matrix
g g - P Ppinkigrey/brown, very low strength, highly
b S [~ p = & weathered. Gravelly sand matrix, with very high
ol -3 L *e'q Strengthigneous cobbles (up to 110 mm). From | | “} - |0
ol N e e | 2.55mto2.83 m Boulder of fine grained, A
e L Pe®,® grey/pink with white mottiing, very high strength | | |- | |0
ol  p e « (possible rhyolite).
o le C . ® [—J30, undulating, rough
ofle B P o>« J10, undulating, rough
b S L . o — Cobbles debonded from matrix
o B35S F g D.-.C
Sk b 90% B ool 60%|
bt p< [ ® @
é § | D.-..
e L P a
B R B ..o.c
b S - —J54
<t b L * @
<t b P e«
she 75 * o /0000
ol L Pe a AN
< P L
3 S L * o
o le: P a B I N e
olle B A
| RIS |sss 7 . @ ] I
o e i e e | CONGLOMERATE: Matrix supported, HWI L oo
ol - Pe ™" Ppinkigrey/brown, very low strength, highly 0,
o b 58 [ 6 p = « weathered. Gravelly sand matrix, with very high | [} - - | [ o7 ¢
gRE |100% L ° %' Strengthigneous cobbles (up to 120 mm). 25%| -
ole N e e | From5.85m to6.17 m boulder of fine grained, A
oo - Po ™" light pink/brown with white and yellow mottling, | (| | |72 [~ S12
- 6.55 - Pt \(/ery higlh s:]renlgtr; porphyritic igneous rock = 0
e - possible rhyolite). S |PW oo e
P P
b b - Pe®s" CONGLOMERATE: Matrix supported,
wilo: 7 Pe™e" pinkigreylbrown, very low strength, highly | 436, planar, rough, Fe
olle N p » & weathered. Gravelly sand matrix, with very high J12, planar, rough
e - L 'e 4 strengthigneous cobbles (up to 140 mm). From —STZ
SKEB 95% r e e | 6.55m to7.00 m Boulder of fine grained, dark o —J32, calcite healed
TR - Pe ™" Ppink/brown with white and yellow mottling, very 36%
Slls B p.-.c hr:ghlitr)ength porphyritic igneous rock (possible
e’ - rnyolite).
oo 8 Pe™e From 7.28 m to 7.55 m Boulder of fine grained,
g g - P pini/g(]rey, hll)?h shtrelr]tgt)h, porphyritic igenous
Eele 84 C b rock (possible rhyolite). | 64 i i F
oo - e e | CONGLOMERATE: Matrix supported, MW | srs planar, smoofh. e
- BB L Pe®™a¥ pinkigrey/brown, very low strength, moderately
lsiehe 94% - » @ & weathered. Gravelly sand matrix, with very high 28%
T " g p e« strengthigneous cobbles (up to 50 mm). From 416
B Ee |o2 - 8.40 m to 8.85 m Boulder of fine grained, dark I—J58, calcite healed
R B At pink/brown with cream mottling, very high MW
ol - P a strength porphyritic igneous rock (possible
s lle: T ple’e |rhyolite).
sle - e e | \From 8.85m to 9.20 m predominantly sandy
Sls N P ™ol |gravel matrix.
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3 Cleary Street, Hamilton, NSW 2303

Phone (02) 4985 3500

Project

Project - 43207448

Fax (02) 4985 3555

Project
Name:

Eagleton Quarry
Hydrogeological Investigation ),

r

DRILLING

MATERIAL DESCRIPTION

DISCONTINUITY DESCRIPTION

~

METHOD
WATER OBS
RECOVERY
DEPTH (m)

RUN /
- |SAMPLING/
TESTING

DESCRIPTION OF STRATA

(ROCK TYPE: colour, fabric, grain size, inclusions)

WEATHERING

ESTIMATED
STRENGTH

] I
>_IST > 5

RQD (%)

DEFECT
100-199 SPACING
(mm)

50-99

DEFECT DESCRIPTION

(Defect type, inclination, shape,
roughness, infill, thickness)

HQ3

100%)|

N
N

N
N

12.2

100%)|

HQ3

N
w

133

=
N

HQ3

100%)|

N
(¢)]

15.2

N
(]

100%)|

HQ3

A
~

L

N
(o]

N
©

100%)

HQ3
)OO 0000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

N
o

N
=

21.2

)OO OO E OO0 000OPOOGC L0000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000eesseese SIVNNINYIY)

o JGRAPHIC LOG

CONGLOMERATE: Matrix supported, very low
strength, moderately weathered. Gravelly sand
matrix, with very high strength igneous cobbles
(up to 150 mm). continued from previous page
From 10.42 m to 10.67 m Boulder of fine
grained, pink/brown, very high strength
porphyritic igneous rock (possible rhyolite).

46%

VOLCANIC BRECCIA: Fine grained,
pink/brown, very high strength, fresh with
angular to subrounded clasts of porphyritic
igenous rock (up to 150 mm) .

FR

OO0
0.0 04600409
LB DE I D D DR DY DG )
4 &4 & &4 4 4 4 &

VOLCANIC BRECCIA: Fine grained,
pink/grey/brown, very high strength, fresh with
angular to subrounded clasts of porphyritic
igenous rock (up to 170 mm).

FR

{0
]
A

VOLCANIC BRECCIA: Fine grained,
pink/grey/brown, very high strength, fresh with
angular to subrounded clasts of porphyritic
igenous rock (up to 170 mm).

From 15.42 m to 15.64 m Boulder of fine
grained, pink/brown, very high strength
porphyritic igneous rock (possible rhyolite).
From 15.97 m to 16.32 m Boulder of fine
grained, pink/brown, very high strength
porphyritic igneous rock (possible rhyolite).
From 16.46 m to 16.62 m Boulder of fine
grained, cream/pink/brown, very high strength
porphyritic igneous rock (possible rhyolite).
From 16.91 m to 17.23 m Boulder of fine
grained, cream/pink/brown, very high strength
porphyritic igenous rock (possible rhyolite).
From 17.34 m to 17.56 m Boulder of fine
grained pink/grey, very high strength porphyritic
igenous rock (possible rhyolite).

FR

VOLCANIC BRECCIA: Fine grained, pink/red
brown, very high strength, fresh with angular to
subrounded clasts of porphyritic igenous rock
(up to 170 mm).

From 18.32 m to 18.53 m Boulder of fine
grained, grey, very high strength porphyritic
igenous rock (possible rhyolite).

From 19.72 m matrix becoming pink/grey.

FR

VOLCANIC BRECCIA: Fine grained, pink/red
brown, very high strength, fresh with angular to
rounded clasts of porphyritic igenous rock (up
to 50 mm).

FR

87%

96%

88%

96%

r_ Calcite healed fractures
J24, planar, rough, some calcite
J44, calcite healed, sinusoidal
J50, calcite healed

—STZ

—J60

7%222, undulating, rough
J70, planar, rough

—J58, partially calcite healed

— Ja4

—J52, Fe

—J44, Fe

—J64

—J8, stepped, slickensided, Fe
—J16, undulating, rough, Fe

—J72, Fe
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URS Australia Pty Ltd

3 Cleary Street, Hamilton, NSW 2303

Phone (02) 4985 3500 | Project

Fax (02)4985 3555 | No: 43207448

Eagleton Quarry
Hydrogeological Investigation ),

r

DRILLING

MATERIAL DESCRIPTION

~

DISCONTINUITY DESCRIPTION

METHOD
STANDPIPE/
WATER OBS
RECOVERY

RUN /

TESTING
DEPTH (m)

DESCRIPTION OF STRATA

(ROCK TYPE: colour, fabric, grain size, inclusions)

WEATHERING

ESTIMATED
STRENGTH

DEFECT DESCRIPTION

(Defect type, inclination, shape,
roughness, infill, thickness)

DEFECT
J100-199 SPACING

RQD (%)
20-49

200-599 (Mm)
>600

--{0-19
-]50-99

HQ3

100%)|

24.2

100%)

HQ3

27.2

100%)

HQ3

100%)|

HQ3
P T N N N N0 000000000000 000000000000 0000000000000 0000000000000 0000000000000 00000000000 000 0000000000000 0000000000000000000000000000000000000004

33.2

- |SAMPLING/
- |GRAPHIC LOG

N

N
w

N
i

VOLCANIC BRECCIA: Fine grained, pink/red
brown, very high strength, fresh with angular to
rounded clasts of porphyritic igenous rock (up
to 50 mm). continued from previous page

N
)]

N
(]

N
<

VOLCANIC BRECCIA: Fine grained, pink/red
brown, very high strength, fresh with angular to
rounded clasts of porphyritic igenous rock (up
to 70 mm).

FR

N
[e<]

N
©

o

VOLCANIC BRECCIA: Fine grained,
orange/red, high strength, fresh with angular to
subrounded clasts of porphyritic igenous rock
(up to 150 mm).

From 29.49 m to 30.20 m
AGGLOMERTATE/VOLCANIC BRECCIA: Fine
grained, grey/green, weak, moderately weathered with
subangular to rounded cobbles of very high strength
porphyritic igneous rock (up to 190 mm).

From 29.50 m Becoming grey in colour, slightly
weathered.

From 29.72 m to 29.92 m Boulder of fine grained, grey,
very high strength porphyritic igneous rock (possible
rhyolite).

-

N

w

AGGLOMERTATE/VOLCANIC BRECCIA: Fine
grained, grey/green, weak, moderately weathered
with subangular to rounded cobbles of very high
strength porphyritic igneous rock (up to 190 mm).
From 30.87 m to 31.06 m Boulder of fine grained, pale
pink/grey, very high strength porphyritic igneous rock
(possible rhyolite).

From 31.42 m to 31.55 m Boulder of fine grained,
pink/grey, very high strength porphyritic igneous rock
(possible rhyolite).

From 31.55 m to 31.70 m Highly weathered.

From 32.47 m to 32.48 m Recovered as grey/green
silty sand.

From 32.48 m to 33.20 m Highly weathered, becoming
red/grey.

‘“‘\"“d)“"\“"d)““\““d)““\““d)‘“‘\““

RHYOLITE/RHYODACITE: Fine grained,
porphyritic, pink/brown, high strength, slightly
weathered.

From 33.96 m to 34.02 m Becoming
purple/brown.

FR

SW

—J40, undulating, rough, fresh
—J38, undulating, rough

"*‘I

96%

97%

92%

—J6, stepped, rough, Fe

—J30, planar, rough

91%
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URS Australia Pty Ltd Phone (02) 4985 3500 | Project 207 Poject  Eagleton Quarry
3 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | No.: 43207448 Name: Hvdroqgglggiggl Invgg;igﬂign
e \
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
_ g 0 52
I N = 3 Z |ESTIMATED 0o~
al &0 Bl Zo E|l o DESCRIPTION OF STRATA & |STRENGTH| Tt £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
El 2 U'EJ >38| 5§ E |l % | (ROCKTYPE: colour, fabric, grain size, inclusions) L a 23 (Defecrt1 type, Il?\?|‘|“?ft1llorl} sha)pe,
[ I ul 238348 roughness, infill, thickness
=| bz |28 SE 8| & = |S.s:z3F A EEEL: v
0% |~ - | RHYOLITE/RHYODACITE: Fine grained, T Tesx
N .77 porphyritic, pink/brown, high strength, slightly : °
C .~ 7| weathered. continued from previous page : 54
— + + | From 34.02 m Becoming red/pink with depth, : —J24, calcite healed
i >, becoming less weathered with depth. :
35 %5 NN :
L NS RHYOLITE/RHYODACITE: Fine to medium FR : —J36, calcite healed
r .77 grained, porphyritic, red/pink, high strength, :
- 77| fresh. :
100% S © [100%| -
"36 | . —J44, calcite healed
36.2 B NN = —J72, calcite healed
L NS RHYOLITE/RHYODACITE: Fine to medium FR :
I .77 grained, porphyritic, red/pink, very high strength,
- 77| fresh.
37 |
100%, N <’ From 37.56 m to 37.62 m green/grey area of 96% 44
- .~ .7 ] bleaching/discolouration.
l3g [ 7" From 37.78 m to 37.87 m green/grey with
B » ~ | red/pink area of bleaching/discolouration.
B .77 From 38.58 m Becoming red/pink.
B <"<"{ From 38.78 m Becoming grey/green with
39 7= grey/purple. ' _ _ FR
- 7.7 | RHYODACITE: Fine grained, porphyritic,
N » | purple/pink, very high strength, fresh.
- *,>,1 From 39.10 m Predominately grey/green. |48, planar, calcite
L A 92% —J70, unbroken, planar
:ﬁ40 .“<7{ From 39.85 m Predominately purple/pink.
N S~ From-40-16-m-Rrodorminatoly 008- —J60, planar, smooth, calcite
L Final depth of well -40.2mbgl. [ [ f ]
T
42
43
44
45
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URS Australia PTY LTD Phone (08) 9326 0100 | Logged By: Ss Project  Eagleton Quarry
Level 4, 226 Adelaide Terrace, Perth, WA Fax (08) 9326 0296 | Checked By: LC Name: Hvdrogeological Investigation
Drilling Contractor: Total Drilling Ptv Ltd Date Started: 13/02/2013 Y g 9 g

rifing Lontractor: otal Drifling Fty Date Finished: 18/02/2013 Project 43207448
Number:
Drill Model: ~ Air Hammer Bore Diameter: 100 mm | Relative Level: 112.90 mRL
Drill Mount:  Hydropower Casing Size: 100 MM | coorginates:  386551.14 mE Client: Buildev
Casing Depth:  69.80 m
Borehole Inclination: -90° _ 6382062.28 mN Location: Eagleton Q
Drill Fluid: ~ Air compressor Borehole Bearing:  -90° | Coordinate System: - - agieton Quarry
p
DRILLING MATERIAL DESCRIPTION ADDITIONAL INFO.
o 5
NI - o | = z . ADDITIONAL
m — 3 s w 12}
ol 25 20 El ol DESCRIPTION OF STRATA & EE OBSERVATIONS
% % & z é z z g (SOIL TYPE: plasticity or particle size, 5 o0 &
[ zE =) o < o) colour, secondary and minor components, D Z_j
g 5 %’: S u % % structure and other features) g 8'5.'% COMMENTS
bt b : o Recovered as slightly silty, gravelly SAND: Medium to
selise! P~ coarse, orange/brown sand, with fine to medium, subangular
Sl ‘0;60‘ to subrounded gravel and medium plasticity, brown silt.
selise! é D Recovered as sandy igneous GRAVEL: Fine to medium,
selise! 2 o} . subangular to subrounded grey/white/pink gravel, with
Solles P> C medium to coarse sand, distinctly weathered.
P4 po< 3 O‘Sé
siliss N -
oollle’e] 4 L OF At 3.5m becoming pink/grey.
pod P © 4 C
P4 P - Lo .
solleel 0‘& At 4.5m becoming gravelly SAND.
P4 o< 5 N
P < (o] D
oolloe O
b4 B 6 P> C .
b4 o< o 60 At 6.0m becoming sandy GRAVEL.
P4 P
pod P N -
P < 7 7 - - - D -
oo e Sand becoming grey/pink. Gravel becoming white/grey/pink.
PS4 B 0;60
eoles] 8 p =
P po< (o) D
P4 P .
sl 9 PO
o4 po< : @O At 9.0m becoming grey/yellow/brown.
P4 o< Q-
pod P N -
sole s 0o b
P4 < Q C
P4 P © A
sills: e
P4 P O‘@ .
P P
sollss 2 [=.b
pod P K
Sele: P s
i 3 fely”
Selc: o D
sellles 4 LQQ
pod P N B
PS4 B 0;60
soles] 5D 5
Sele: 20
Sele: 6 Pl . :
oS o Recovered as gravglly SAND: Medium to coarse light
oS 7 L i~ pink/brown sand, with fine subangular to subrounded gravel.
Solles e Recovered as sandy GRAVEL: Fine to medium dark
sofllee: 8 o@o pink/brown gravel, with medium to coarse sand.
pod P
ssllss 20
2% il'a’ad B ]
sslis 9Pl
P P 0‘6
2% Il'a’ad * -
colles 0o 0
2% el
2% el
2% el
2% Il'a'ad
pod P
2% el
2% Il'a'ad
pod P
2% el
2% Il'a'ad
pod P
2% el
2% Il'a'ad
pod P
2% el
2% Il'a'ad
pod P
pod PO
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P
<~ P
<~ o<
<~ P

-

Recovered as slightly silty gravelly SAND: Medium, pink/grey
sand, with fine, subangular to subrounded gravel.
Subangular to subrounded gravel

At 22.0m becoming gravelly sand.

At 24.0m becoming slightly gravelly sand.

© 0o N o o A W N

Recovered as slightly gravelly sandy SILT: Low plasticity,
dark green/grey silt with fine, subangular to subrounded
gravel and medium sand.
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Phone (08) 9326 0100 | Project
Fax (08) 9326 0296

LLevel 4, 226 Adelaide Terrace, Perth, WA
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DRILLING

MATERIAL DESCRIPTION

\

ADDITIONAL INFO.

METHOD
WATER OBS

IGROUP SYM.

DEPTH (m)
|GRrRAPHIC LOG

DESCRIPTION OF STRATA

(SOIL TYPE: plasticity or particle size,
colour, secondary and minor components,
structure and other features)

MOISTURE
CONSISTENCY/
REL. DENS.

ADDITIONAL
OBSERVATIONS
&
COMMENTS

" |SAMPLING/
TESTING

i«

R R R R s s S R S R R R s R S R S R s S R R S R s R S s R s s s 3 s 3 s R s a3 s 3 s R s a3 s R s i R 3 33 335 S TANDPIPE/

IR O O O O O OO O 0 R e  a e

A
o & 8 s e 2NN

PRy

OO
L e e o
e e e s e e

Recovered as slightly gravelly sandy SILT: Low plasticity,
dark green/grey silt with fine, subangular to subrounded
gravel and medium sand. continued from previous page

SO

o T

Recovered as slightly silty sandy GRAVEL: Fine, angular to
subrounded, grey gravel, with fine silt and medium to coarse
sand.

At 33.0m becoming red/pink.

—
S0

& Lo

A

00

=

o.

G

Recovered as slightly gravelly SAND: Medium to coarse,
red/brown sand, with angular to subrounded gravel.

(e}

o.

o4

e

Recovered as slightly gravelly, silty SAND: Medium to
coarse, orange/brown sand, fine to medium, subangular to
angular igneous gravel and fine, medium plasticity silt.

(e}

o.

,’g’

EeRch

Recovered as slightly gravelly SAND: Medium to coarse,
brown sand, with fine to medium, subangular to subrounded
gravel.

At 48.0m becoming silty.

Recovered as gravelly SAND: Medium to coarse, brown
sand, with fine to medium subangular to subrounded gravel.

Recovered as slightly gravelly SAND: Medium to coarse,
brown sand, with igneous, fine, subangular to subrounded
gravel.

Recovered as slightly gravelly, slightly silty SAND: Medium
to coarse, brown sand, with fine to medium, subangular to
subrounded, red/orange, igneous gravel and fine, brown silt.
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URS Australia PTY LTD

LLevel 4, 226 Adelaide Terrace, Perth, WA

Phone (08) 9326 0100
Fax (08) 9326 0296

Project
No.:

43207448

Project Eagleton Quarry

Name: Hydrogeological Investigation y
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DRILLING

MATERIAL DESCRIPTION

ADDITIONAL INFO.

\

METHOD
I STANDPIPE/

" |SAMPLING/
TESTING

DEPTH (m)

IGROUP SYM.

DESCRIPTION OF STRATA

(SOIL TYPE: plasticity or particle size,
colour, secondary and minor components,
structure and other features)

MOISTURE
CONSISTENCY/
REL. DENS.

ADDITIONAL
OBSERVATIONS

&
COMMENTS

otetetetet et e ek 0 \VATER OBS

6 o e 6 o 6 o e o oo

S d &

©

D

O
"O ({leraPHIC LOG

o .

O

o .

=

oY

Recovered as slightly gravelly, slightly silty SAND: Medium
to coarse, brown sand, with fine to medium, subangular to
subrounded, red/orange, igneous gravel and fine, brown silt.
continued from previous page

1
2
3
4
5
6
7
8

1

‘\“‘Ho“‘\“‘(‘g“\“‘(‘*‘;"\“‘&‘;“\““CL‘)‘“\“‘&“‘\“‘&“‘\“‘&o“‘\““

2
3
4
5
6

T
©

=100

t

Final depth of well - 69.8 mbgl.
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URS Australia Pty Ltd . Phone (02) 4985 3500 | Logged By: SS Project Eagleton Quarry
53 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | Checked By: LC Name: Hvdrogeological Investication
Drline Gonractor Total Drill L Date Started:  5/02/2013 ydrogeolog 9
riing oniractor: otal Drilling Pty Date Finished:  8/02/2013 Poject 43907448
Number:
Drill Model:  HQ triple tube, wire Bore Diameter: 50 mm | Relative Level: 43.93 mRL
line coring Casing Size: y Coordinates: ~ 387031.33 mE Client: Buildev

Casing Depth: ~ 40.00 m
Borehole Inclination: -90° 6382555.51 mN

 Drill Fluid: Water Borehole Bearing: ~ -90° |Coordinate System: -

Drill Mount: ~ Hydropower
Location:  Eagleton Quarry

' N

DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION

ESTIMATED
STRENGTH

DEFECT
100-199 SPACING

200-599 (mMm)

- |>600

DESCRIPTION OF STRATA

(ROCK TYPE: colour, fabric, grain size, inclusions)

DEFECT DESCRIPTION

(Defect type, inclination, shape,
roughness, infill, thickness)

METHOD
WATER OBS
RUN /
RECOVERY

[sampLING/
TESTING
DEPTH (m)
GRAPHIC LOG
RQD (%)

50-99

%WEATHERING

FILL; Compacted tiles and tile fragments.

S
¢

Silty gravelly sandy CLAY; Low to medium
plasticity, grey/brown, with medium sand and
fine to medium, subangular to subrounded
gravel of tiles.

=N

HQ3

N

CONGLOMERATE; Matrix supported, R :
grey/brown, very low strength, highly weathered. . s
Recovered as slightly silty gravelly SAND, fine :

grained sand, with fine to medium grained, S N
subangular to subrounded gravel. N oo

w

HQ3

S

Core loss.

HQ3

58
0%

e o | CONGLOMERATE: Matrix supported,

0,
\grey/brown, very low strength, moderately 90%

o
)

weathered. Silty sand matrix with very high
strength igneous cobbles (up to 50 mm).
Core loss.

e o | CONGLOMERATE: Matrix supported,
\yellow/brown, low strength, moderately

HQ3

6.6
25%

15%

weathered. Clayey sandy gravel matrix with high
strength igneous cobbles (up to 30 mm).

e Core loss.

» ® 4 CONGLOMERATE: Matrix supported,

®_| grey/brown, low strength, slightly weathered. % B
Silty sand matrix with high strength igneous A 21%
Pe ™" cobbles (up to 180 mm). From 7.30 m to 7.50 m 2 B
» @ & Boulder of fine grained, pale pink, high strength,
slightly weathered porphyritic igneous rock
(possibly rhyolite).

From 7.65 m to 8.20 m recovered as coarse
e sand and subangular to subrounded gravel.
X \Core loss.

b'e'd CONGLOMERATE: Matrix supported,

* red/brown, low strength, moderately weathered.
Sandy gravel matrix with very high strength
P igneous cobbles (up to 40 mm).

b @ & Recovered as slightly silty sandy subangular
gravel. Fine to medium orange/grey/Brown gravel,
with fine to coarse brown sand with clayey

~

‘ HQ3

73

*
41% ..-.‘

HQ3

(o]

<

8.65

‘ HQ3 ‘
PO 000000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 ¢

©

T T X T X T T X T T T T T T T T T T T X X X T X S 55 xxx]STANDPIPE/

L L L B L L B B L B B L B B L L L L B B BN
(¢)]
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URS Australia Pty Ltd Phone (02) 4985 3500 | Project 43207448 Poject  Eagleton Quarry
3 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | No.: Name: Hvdroqgglggiggl Invgg;iggign
e \
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
]
Q 9] 5z
2| | ~| 8 Z |ESTIMATED 25 -
al §9 Bl Zo E|l o DESCRIPTION OF STRATA & |STRENGTH| Tt £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
El 2 U'EJ >38| 5§ E | % | (ROCKTYPE: colour, fabric, grain size, inclusions) g a 22 (Defecrt1 type, '-?f?ﬁﬁ”?ﬁpﬂ’ shape,
[ o4 w C|2%83228 roughness, infill, thickness|
=| bs |[2H| SE 81 & Z |35 & 544888 9 )
o lls: . - e e | sand clasts and fine to medium plasticity brown : C :
b b I P& & it
oS [ b*e"«d CONGLOMERATE: Matrix supported,
e - e red/brown, low strength, moderately weathered.
ohe i Sandy gravel matrix with very high strength
el e - P.™, igneous cobbles (up to 40 mm). continued from
S g 11 p -.. previous page
o C [T
shs C Pe=e
e - » ® 4 Recovered as fine to medium, grey/brown
b S g 31% E e o Jravel with fine to coarse brown sand. 0%
T Pt b L
SHe 7—12 p.o.c
S g : P.-.C
s Qe T Pe™e™
< P
ofls! OO
; Q - P> a
slled 13 b - -
e - e | From 13.00 m becoming pink/grey.
; Q - pPe®es
; Q : P> a
- [racd
<t P o [ ]
; ; o P o a
ofe » e o
o 14 P
sl - P oo
o e : 4 -.C
b 5 C b.o.c
Pt 14.9 - P o a X
72 g ;15 ~ CONGLOMERATE: Matrix supported FR — — Small cobbles debonded from matrix
ol [ Pe®™ " red/brown, high strength, fresh. Gravelly sand :
e lle - »p @ & matrix with very high strength igneous cobbles
9 olle o0 L be’q (Upto 140 mm).
o ls: o - 9 —J12
THE - plea % 430
Pt P = ® @
ol - Pe s — Cobble debonded from matrix (70
P P
by £ —16 ° — @obple debonded from matrix (140
b be 162 B P i
b bs L e e | CONGLOMERATE: Matrix supported, FR | 342, calcite healed
SHS [ Pe™ red/brown, high strength, fresh. Gravelly sand
olle - » @ & matrix with very high strength igneous cobbles
olls B Ve g (Upto 180 mm).
oo ;1 7 ,.-.. — Cobble debonded from matrix (50
8 g g 100% B D.-.l 0, mm)
I N ° L * ® 84%
oo - Poa '
o el - e o r—J44, calcite healed
Pt P = P a
e r .0-0. — Cobble debonded from matrix
e e 8.15 18 Core —
ol C e e | CONGLOMERATE: Matrix supported, FR
oo - Po ™" red/brown, high strength, fresh. Gravelly sand
ole N » @ & matrix with very high strength igneous cobbles
ol - L le'q (Upto 170 mm).
o let B .o-o‘ —J28
s 5_ ﬂ 9 * — Cobbles debonded from matrix
Pt P [ P& a
P P * Y
oo B Peo e —J30
® L
SRR |100% - be 85%
g g : D.-.C
ol ey B L)
lle: 7—20 g -.' —J40
< P
bt b N —J44
o e B —J32, rough
o et - —J22, calcite healed
73 S 20.8 N From 20.63 m to 20.80 m Boulder of fine —J42
ol i grained, grey with white mottling, high strength FR
oo 21 porphyritic igneous rock (possibly rhyolite). — Cobble debonded from matrix (60
by b i CONGLOMERATE: Matrix supported, mm)
ol B red/brown, very high strength, fresh. Gravelly | )
& S S - sand matrix with very high strength igneous J30, undulating, smooth
- SR L cobbles. r—J34, planar, smooth, Fe
b B - —J38, glanar’ rough
o et - From 21.80 m to 22.02 m Boulder of fine grained. ’ ’
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BOREHOLE GWB04

URS Australia Pty Ltd Phone (02) 4985 3500 | Project 207448 Poject  Eagleton Quarry
3 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | No.: 4320 Name: Hvdroqgglggiggl Invggiggign
'Y N\
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
_ e 0 52
I N = 3 Z |ESTIMATED 0o~
al &0 Bl Zo E|l o DESCRIPTION OF STRATA & ISTRENGTH| —~| X £ DEFECT DESCRIPTION
o| ax S Jz T I T R ans o
El 2 U'EJ >38| 5§ E |l % | (ROCKTYPE: colour, fabric, grain size, inclusions) g a 23 (Defecrt1 type, I'??fﬁ?r:l'oﬂ’ sha§>e,
L 04 [} 238358 roughness, infill, thickness
=| bz |28 SE 81 & g |s.s-3g| Z(38dss 9
b : L e e | dark grey/grey with white mottling, high strength B J20, undurating, Tougn
b B P ™" porphyritic igneous rock (possibly rhyolite).
: 100%| - » @ CONGLOMERATE: Matrix supported,
< — ® | red/brown, very high strength, fresh. Gravelly |
. L '.-.‘ sand matrix with very high strength igneous J36 planar, rough
| N P.® @ cobbles. continued from previous page
o 23 (& e CONGLOMERATE: Matrix supported, .
® C Pe®e™ redibrown, very high strength, fresh. Gravelly *%’r”’)b'es debonded from matrix (50
. - » @ & sand matrix with very high strength igneous
e L b*e'a CObbles (up to 150 mm).
b3 - e o
P~ = P> a
b3 23.9 N .°-‘.
o [ - FR
s 24 e
(2 i . _* )
° N Pe™, " From 24.23 m to 24.44 m Boulder of fine
. - b @ « gJrained, grey/dark grey with white mottling, high
. r ® o | strength porphyritic igneous rock (possibly
. C Pe®e™ rhyolite).
' L
§ ; 725 D.Q.C
P~ = P a
§ = L
b B b - - 00,
(e 100% - D.-.. 77% o
. B * o 2
b< r P e a Ay
b - * 0 e —J30, undulating, rough, Fe
§ r P a % :
e 26 (e e 0 [
b2 - P a s — Cobbles debonded from matrix
P = e @ 7 Z
b3 - P a NN
b r L Gk
. - '.-.‘ AN
o - Pe o 70
p< o * @ (55 5%
e 2 L o7 P - -~ 1 t—Us, planar, rough
b L NS AGGLOMERATE: Fine grained, pink/grey, high | FR : ; 7
s C 7.7 strength, fresh with subangular to rounded T
£ - 7.7 ] cobbles of very high strength porphyritic NS
® N 7.7 ] igneous rock (up to 150 mm). 75777
b3 = v :
. B NN 0 —J32, undulating, rough, Fe
: 28 |, 7 [
P4 [ N N 2
b C L 2 — Cobbles debonded from matrix
o b B 2 N B 7 RN
[cle 100%| N ;o 93%
T P4 [ N N
g N NN —J36, undulating, rough, Fe
e 29 >,
b N NN
b3 N NN —J20, undulating, rough, Fe
. — NN —J30, planar
g N NN —J22, undulating, Fe
£ B AU —J38, planar
—t 2 30
o - CONGLOMERATE: Matrix supported, FR
ks B red/pink/brown, high strength, fresh. Gravelly
o - sand matrix with very high strength igneous
b u cobbles (up to 140 mm). | 424 undulati h
g L From 30.30 m to 30.40 m Boulder of fine » unduiaing. reug
b B grained, white with black mottling, very high
b 31 strength, porphyritic igneous rock (possibly
e r rhyolite).
k3 B —J44, planar
P4 L
[sel'e’ -
[<}e 100%| B 96%
I L
P4 L
P4
o B
10 32
| [ b .
Sl r CONGLOMERATE: Matrix supported, FR )
bk, L red/pink/brown, high strength, fresh. Gravelly [~ Cobbles debonded from matrix
i r sand matrix with very high strength igneous
S - cobbles (up to 140 mm).
:: :: 5 —J38, partially planar and smooth,
\. J
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BOREHOLE GWB04
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URS Australia Pty Ltd Phone (02) 4985 3500 | Project 207 Poject ~ Eagleton Quarry
3 Cleary Street, Hamilton, NSW 2303 Fax (02) 4985 3555 | No.: 43207448 Name: Hvdroqgglggiggl Invgg;igg;ign
s 2
DRILLING MATERIAL DESCRIPTION DISCONTINUITY DESCRIPTION
_ 9 o 52
gl | | B | 3 Z |ESTIMATED WO
a % o & Z0 E|l o DESCRIPTION OF STRATA & |STRENGTH| TP E DEFECT DESCRIPTION
O| ax S Oz T T T R ans o
El 2 U'EJ >38| 5§ E | % | (ROCKTYPE: colour, fabric, grain size, inclusions) L a 23 (Defecrt1 type, I'??fﬁ?ﬁ'%’ sha§>e,
W o w 238358 roughness, infill, thickness
=| bs |28 SE 81 & L |s.s-zz| 22idsst v
o bls . : - ¢ | CONGLOMERATE: Matrix supported, j —192%| - . | lﬁeﬁla Y undutating/rough
[<gS=8 100% B red/pink/brown, high strength, fresh. Gravelly
= L sand matrix with very high strength igneous —J30, calcite healed
4T« N cobbles (up to 140 mm). continued from
b L previous page
L T PASS B From 34.00 m to 34.33 m Boulder of fine [—J32, Fe
W 35 grained, grey/dark grey with white and black FR
CE B mottling, high strength porphyritic igneous rock —J4, undulating, rough, Fe
: L (possibly rhyolite). I—J50, undulating, rough, Fe
S LdTe o o From 34.40 m to 34.60 m Boulder of fine to o
I [ s 100% B medium grained, white with black mottling 98% —J66, Fe
R N igneous rock (possibly rhyolite).
E L CONGLOMERATE: Matrix supported,
| [ofe  fsea 36 orange/brown, high strength, fresh. Gravelly
b - e e | | sand matrix with very high strength igneous FR
AmN F o Pe™, " | cobbles (up to 110 mm). o
tfe " p e & From 35.78 m to 36.00 m Boulder of fine to < 3% Galcite infilied
S mie N L e« |Mmedium grained, white with black mottling | B7
S L e e | ligneous rock (possibly rhyolite).
@ [l [a7 Pe®e™ CONGLOMERATE: Matrix supported
o - * @ . )
g S 100% 37 P @ & orange/brown, high strength, fresh. Gravelly 82%
P T ple « sand matrixwith very high strengthigneous | |~ ]| |
gat - e e | cobbles (up to 110 mm).
b T Pe®e™ From 36.20 m to 36.40 m Boulder of fine to | 440, planar, Fe
A - P ® @ medium grained, white with black mottling —J18, stepped, rough, Fe
| Pore Pre r ®..*. igneous rock (possibly rhyolite).
e —38 AGGLOMERATE: Fine grained, pink/grey, high FR
bl i strength, fresh with subangular to rounded
g 3 cobbles of very high strength porphyritic [ J50, planar, rough )
Lol r igneous rock (up to 140 mm). *?f’fbl"ﬁf}g%%dfgugﬂm matrix
S - Cobbles debonded from matrix from 38.40 m to —J40, undulating, rou%h
Qe B 38.70 m. J10, stepped, smoot]
o Pl L
g e 100%) -39 86%
$s3 ;
LY Final depth of well - 40.0 mbgl.
I R R I
42
43
44
45
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BOREHOLE GWB05

URS Australia PTY LTD Phone (08) 9326 0100 | Logged By: SS Project Eagleton Quarry
Level 4, 226 Adelaide Terrace, Perth, WA Fax (08) 9326 0296 | Checked By: LC Name:

Date Started:  11/02/2013 Hydrogeological Investigation

Drilling Contractor: Total Drilling Pty Ltd Date Finished: 15/02/2013 Project 43207448

Number:
Drill Model: ~ Air Hammer Bore Diameter: 50 mm | Relative Level: 88.11 mRL

Casing Size: 100 mm | coorginates:  386635.05 mE Client:  Buildev
Casing Depth:  45.00 m 6382929.64 mN
. m!

Borehole Inclination: -90° Location:
Borehole Bearing:  -90° |Coordinate System: - ocation:  Eagleton Quarry

Drill Mount:  Hydropower

‘Drill Fluid: Air compressor

DRILLING MATERIAL DESCRIPTION ADDITIONAL INFO.

ADDITIONAL
OBSERVATIONS
&
COMMENTS

DESCRIPTION OF STRATA

(SOIL TYPE: plasticity or particle size,
colour, secondary and minor components,
structure and other features)

Recovered as sandy GRAVEL: Fine to medium, subangular
to angular, white/pink igneous gravel.

METHOD

'|SAMPLING/
TESTING
DEPTH (m)
GROUP SYM.
MOISTURE
CONSISTENCY/
REL. DENS.

o]

> deraAPHIC LOG

2 A0 IO e IA0T 2 A0
e Tt et

0
=4

0.

Recovered as sandy GRAVEL: Becoming grey/brown.

&4

S © ® N o o A~ w N
Q
=)

o ©

00

5 O
) 4]
OK"O,

9

Q

Recovered as sandy GRAVEL: Becoming blue/grey.

%)
@ 0
@/‘)O

0
=4

5 OO
o3

&40

Recovered as sandy GRAVEL: Becoming pink/grey,
porphyritic.

o ©W oo N o o A w0 N

~0
&4

N Recovered as sandy GRAVEL: Becoming red/grey.

© ® N o o &~ © N
e)
()

T T T X X X X X X X X X XX XXX x TS TANDPIPE/
PSS 00000000000000000000000000000000000000000000000000000000000000005000000000000000000000000000000000000000000006000000000000000¢ WATER OBS

X X XX X XX XX XA XXX XXX XXX XXX XXX XXX XXX XXX L XXX XXX L XXX X XXX XXX XXX XXX X XXX XXX XXX XXX XXX L XXX XXX XXX XXX L XXX X XXX LXXXXXLXLXXLL
)0.006000000606000000060000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000¢

o
-

BOREHOLE (MELB GEOTECH) SEP 09 J:\NWC\43207448\5 WORKS\DRILLING\GINT\GINT LOGS\GINT PROJECT AND LIBRARY FILE FOR LOGS\EAGLETON QAURRY - CORED LOGS.GPJ URS1.GDT 15/11/13




r

URS

Sheet 2 of 2 )

BOREHOLE GWB05

URS Australia PTY LTD

LLevel 4, 226 Adelaide Terrace, Perth, WA

Phone (08) 9326 0100 | Project

Fax (08) 93260296 | No.:

Eagleton Quarry

Project
43207448 Hydrogeological Investigation

Name:

7

DRILLING

MATERIAL DESCRIPTION

\

ADDITIONAL INFO.

METHOD

STANDPIPE/
WATER OBS

DEPTH (m)

DESCRIPTION OF STRATA

(SOIL TYPE: plasticity or particle size,
colour, secondary and minor components,
structure and other features)

IGROUP SYM.

MOISTURE
CONSISTENCY/
REL. DENS.

ADDITIONAL
OBSERVATIONS
&
COMMENTS

" |SAMPLING/
TESTING

o)
> deraPHIC LOG
o]

=
o4

N
O
G
2
o3

w

0

o4

g
> O
O@/‘)

0

[e)] [$)]
> O
O@/‘)

c N
(o]

S
O@ﬂ

©
O
G
2
o3

o

0

o4

> O
O@/‘)

0

w N
> O
O@/‘)

~
ODO

>
o

Recovered as sandy GRAVEL: Becoming red/grey.
continued from previous page

B w N - o © © ~ o)} [4)] B w N - o © [eo] ~ [e)] [d)]

“"\‘“é"“‘\‘“g’”‘\“‘g’”‘\““&;‘”\““&;‘“\‘“‘&;‘“\“‘(‘}‘1‘“\“‘(‘}‘1“‘\“‘&“‘\“‘&“‘\“‘&“‘\““‘_}‘l‘”\“‘&“‘\“‘(‘}‘1“‘\“‘&“‘\“‘(‘}‘1“‘\‘“K"\‘“K“‘\“‘K“‘\“""L“‘\““‘l:“\”‘K“‘\“‘K“‘\“‘K“\“‘K“\“‘L“‘\“‘(‘L‘)‘“\“‘(‘L"”‘\“‘(‘L"”‘\“‘(‘L"”‘\“‘&“‘\“‘&“‘\‘“(‘l‘)“‘\“‘(‘l‘)‘“\“‘(‘b‘“\““

a

Final depth of well - 45.0 mbgl.

BOREHOLE (MELB GEOTECH) SEP 09 J:\NWC\43207448\5 WORKS\DRILLING\GINT\GINT LOGS\GINT PROJECT AND LIBRARY FILE FOR LOGS\EAGLETON QAURRY - CORED LOGS.GPJ URS1.GDT 15/11/13







- North West South East .
Q
W©
' ) )
A A o®
120 1120 N
Q
oW
4110
Site Map Scale 1:7,225
<100
Explanation:
i GWBO05 90
4 @
4 £ vYv GWF Borehole
4 E VoV B Number
d & VoV 180 Borehole —— Well
o = vV Lithology Construction
1 o vYv
o vzv
VAR,
470
vYv
vYv
\/v\/ 0 39
vVv +60
vV Horizontal Scale (metres)
AR, Vertical Exaggeration: 3.5x
Vv
VAR,
vYv 150
VAl
VA
AAA It is noted that lithology was recorded during
a0 dao drilling of these wells, due to the nature the
drilling method (air hammer) used during
redrilling of GWBO05 (formally BH103),
lithological details were taken from the
! ! ! ! original drilling logs recorded by

| | | | | | |
0 50 100 150 200 250 300 350 400 450 500 Douglas Partners, July 2010 (Appendix C).
DISTANCE ALONG PROFILE (metres)

Lithology Graphics Well Graphics
*.®,® Conglomerate Core Loss pattern ot Well-graded Gravelly Sand Well-graded Sandy Gravel k51 15 1 pipe, in cement/grout
L ]
XXl . . . . 1 pipe, in bentonite chips URS
<% Silty Sand - Sandy Silt Nowony Fill vV Fine-grained Igneous Rock
RS Eagleton Quarry Cross Section A-A’

22 1 pipe, slotted in gravel Figure Title

PR
o

. 1 pipe, in pea gravel Eagleton Quarry
Hydrogeological Investigation

JOB NUMBER PLATE NUMBER

43207448 Plate A-1
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ALS)Group

Environmental Division

SAMPLE RECEIPT NOTIFICATION (SRN)

Comprehensive Report

Work Order : ES1304056

Client : URS AUSTRALIA (NSW) PTY LTD Laboratory : Environmental Division Sydney

Contact - HARRY EGAN Contact . Client Services

Address - LEVEL 4, 407 PACIFIC HIGHWAY Address 1 277-289 Woodpark Road Smithfield
ARTARMON NSW, AUSTRALIA 2064 NSW Australia 2164

E-mail : harry.egan@urs.com E-mail : sydney@alsglobal.com

Telephone : +61 02 8925 5500 Telephone : +61-2-8784 8555

Facsimile © +61 02 8925 5555 Facsimile 1 +61-2-8784 8500

Project 1 43207448 Page ©10f3

Order number —

C-O-C number — Quote number : ES2012URSNSW0279 (EN/001/12)

Site —

Sampler e QC Level " NEPM 1999 Schedule B(3) and ALS

QCS3 requirement

Dates

Date Samples Received 1 22-FEB-2013 Issue Date . 22-FEB-2013 21:47

Client Requested Due Date : 01-MAR-2013 Scheduled Reporting Date : 01-MAR-2013

Delivery Details

Mode of Delivery . Carrier Temperature :5.6'C SYD

No. of coolers/boxes fp— No. of samples received : 9

Security Seal . Intact. No. of samples analysed : 9

General Comments

This report contains the following information:
- Sample Container(s)/Preservation Non-Compliances
- Summary of Sample(s) and Requested Analysis
- Proactive Holding Time Report
- Requested Deliverables

Samples received in appropriately pretreated and preserved containers.

Please refer to the Proactive Holding Time Report table below which summarises breaches of
recommended holding times that have occurred prior to samples/instructions being received at
the laboratory. The absence of this summary table indicates that all samples have been received
within the recommended holding times for the analysis requested.

Sample(s) requiring volatile organic compound analysis received in airtight containers (ZHE).
Please direct any queries you have regarding this work order to the above ALS laboratory contact.

Analytical work for this work order will be conducted at ALS Sydney.
Sample Disposal - Aqueous (14 days), Solid (60 days) from date of completion of work order.

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

RIGHT SOLUTIONS AiGH



Issue Date . 22-FEB-2013 21:47

Page :20f3
Work Order : ES1304056
Client : URS AUSTRALIA (NSW) PTY LTD

Sample Container(s)/Preservation Non-Compliances

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

® No sample container / preservation non-compliance exist.

Summary of Sample(s) and Requested Analysis

Some items described below may be part of a laboratory
process neccessary for the execution of client requested
tasks. Packages may contain additional analyses, such as
the determination of moisture content and preparation
tasks, that are included in the package.

If no sampling time is provided, the sampling time will
default to 15:00 on the date of sampling. If no sampling
date is provided, the sampling date will be assumed by the
laboratory for processing purposes and will be shown
bracketed without a time component.

Matrix: WATER

Laboratory sample

ID
ES1304056-001
ES1304056-002
ES1304056-003
ES1304056-004
ES1304056-005
ES1304056-006
ES1304056-007

Matrix: WATER

Laboratory sample

ID
ES1304056-001
ES1304056-002
ES1304056-003
ES1304056-004
ES1304056-005
ES1304056-006
ES1304056-007
ES1304056-008
ES1304056-009

Client sampling

date / time
22-FEB-2013 10:00
22-FEB-2013 10:30

[22-FEB-2013 ]

[ 22-FEB-2013 |
22-FEB-2013 10:45
22-FEB-2013 11:15
22-FEB-2013 11:50

Client sampling

date / time
22-FEB-2013 10:00
22-FEB-2013 10:30

[22-FEB-2013 ]

[ 22-FEB-2013 ]
22-FEB-2013 10:45
22-FEB-2013 11:15
22-FEB-2013 11:50

[ 22-FEB-2013 ]

[ 22-FEB-2013 ]

Client sample ID

GWB04_130222
GWBO5/BH103_130222
QC100_130222
QC200_130222
GWBO03_130222
GWB02_130222
GWBO01_130222

Client sample ID

GWB04_130222
GWBO5/BH103_130222
QC100_130222
QC200_130222
GWBO03_130222
GWB02_130222
GWBO01_130222

TRIP SPIKE_130222
TRIP BLANK_130222

Proactive Holding Time Report

Sample(s) have been received within the recommended holding times for the requested analysis.
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Issue Date . 22-FEB-2013 21:47

Page :30f3
Work Order : ES1304056
Client : URS AUSTRALIA (NSW) PTY LTD

Requested Deliverables

EQUIS URS_EDMS
- EDI Format - EQUIS V5 URS ( EQUIS_V5_URS)
HARRY EGAN
- *AU Certificate of Analysis - NATA ( COA )
*AU Interpretive QC Report - DEFAULT (Anon QCI Rep) ( QCI )
*AU QC Report - DEFAULT (Anon QC Rep) - NATA (QC)
A4 - AU Sample Receipt Notification - Environmental HT ( SRN
- A4 - AU Tax Invoice ( INV)
Chain of Custody (CoC) ( COC )
EDI Format - ENMRG ( ENMRG )
THE ACCOUNTS PAYABLE
- A4 - AU Tax Invoice ( INV)

Email

Email
Email
Email
Email
Email
Email
Email

Email

glenyss.weeks@alsglobal.com

harry.egan@urs.com
harry.egan@urs.com
harry.egan@urs.com
harry.egan@urs.com
harry.egan@urs.com
harry.egan@urs.com
harry.egan@urs.com

sydney_accounts@urscorp.com







CERTIFICATE OF ANALYSIS

Work Order : ES1304056 Page :10f8
Amendment 1
Client : URS AUSTRALIA (NSW) PTY LTD Laboratory : Environmental Division Sydney
Contact : HARRY EGAN Contact : Client Services
Address : Supplier ID number - 1179447 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164
LEVEL 4, 407 PACIFIC HIGHWAY
ARTARMON NSW, AUSTRALIA 2064
E-mail : harry.egan@urs.com E-mail : sydney@alsglobal.com
Telephone : +61 02 8925 5500 Telephone : +61-2-8784 8555
Facsimile 1 +61 02 8925 5555 Facsimile . +61-2-8784 8500
Project : 43207448 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Order number : 43207448
C-O-C number D ———— Date Samples Received : 22-FEB-2013
Sampler P Issue Date - 13-NOV-2013
Site fp—
No. of samples received -9
Quote number - EN/001/12 No. of samples analysed 19

This report supersedes any previous report(s) with this reference.

release.

This Certificate of Analysis contains the following information:

Results apply to the sample(s) as submitted.

All pages of this report have been checked and approved for

® General Comments
® Analytical Results
® Surrogate Control Limits

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
3 www.alsglobal.com

RIGHT SOLUTIONS AIGHT §
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Work Order - ES1304056 Amendment 1
Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

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

® EA015 TDS may bias high for sample ID GWB02_130222 due to the presence of fine particulate matter, which may pass through the prescribed GF/C paper.

® Sample TRIP SPIKE contains volatile compounds spiked into the sample containers prior to dispatch from the laboratory. BTEX compounds spiked at 20 ug/L.

® This report has been amended and re-released to allow additional pertinent comments to be added to the report. All analysis results are as per the previous report.

NATA Accredited Laboratory 825 Signatories

y A X This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been carried out in
NATA Accredited for compliance with compliance with procedures specified in 21 CFR Part 11.
ISO/IEC 17025. Signatories Position Accreditation Category
X Ankit Joshi Inorganic Chemist Sydney Inorganics
Ashesh Patel Inorganic Chemist Sydney Inorganics
WORLD RECOGNISED .
ACCREDITATION Dianne Blane Laboratory Coordinator (2IC) Newcastle
Eric Chau Metals Team Leader Melbourne Inorganics
Hoa Nguyen Senior Inorganic Chemist Sydney Inorganics
Pabi Subba Senior Organic Chemist Sydney Organics

Raymond Commodor Instrument Chemist Sydney Inorganics




Page : 3of8

Work Order - ES1304056 Amendment 1

Client - URS AUSTRALIA (NSW) PTY LTD

Project . 43207448 ALS
Analytical Results

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

Client sampling date / time

GWB04_130222

GWBO5/BH103_13022
2

QC100_130222

QC200_130222

GWB03_130222

22-FEB-2013 10:00

22-FEB-2013 10:30

[22-FEB-2013]

[22-FEB-2013]

22-FEB-2013 10:45

CAS Number | LOR Unit

Compound

ES1304056-001

ES1304056-002

ES1304056-003

ES1304056-004

ES1304056-005

EA005: pH

pH Value — 001 | pHUnit | 7.57 10.2 7.47 7.58 9.23
EAO010P: Conductivity by PC Titrator

Electrical Conductivity @ 25°C — 1 ‘ pS/cm | 6060 1810 6080 6060 2130
EAO015: Total Dissolved Solids

Total Dissolved Solids @180°C mgll | 3720 1080 4100 3680 1290
EDO037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 <1
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 122 <1 <1 104
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 374 <1 371 372 242
Total Alkalinity as CaCO3 1 mg/L 374 134 371 372 347
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

Sulfate as SO4 - Turbidimetric 14808-79-8 ‘ 1 ‘ mg/L 212 462 207 209 89
EDO045G: Chloride Discrete analyser

Chloride 16887-00-6 . omglL | 1630 207 1630 1610 468
EDO93F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 216 222 49
Magnesium 7439-95-4 1 mg/L 190 5 190 193 70
Sodium 7440-23-5 1 mg/L 796 317 791 784 296
Potassium 7440-09-7 1 mg/L 21 18 26
EGO020F: Dissolved Metals by ICP-MS

Arsenic 7440-38-2 | 0.001 mg/L <0.001 0.006 <0.001 <0.001 <0.001
Cadmium 7440-43-9 | 0.0001 mg/L 0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium 7440-47-3 | 0.001 mg/L <0.001 0.094 <0.001 <0.001 0.032
Copper 7440-50-8 0.001 mg/L 0.003 0.002 0.003 0.002 0.003
Nickel 7440-02-0 0.001 mg/L 0.006 0.001 0.005 0.006 0.001
Lead 7439-92-1 0.001 mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Zinc 7440-66-6 | 0.005 mg/L 0.022 <0.005 0.022 0.026 0.067
EGO35F: Dissolved Mercury by FIMS

Mercury 7439-97-6 00001 | mglL | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser

Ammonia as N 7664-41-7 \ 0.01 \ mg/L | 0.01 0.76 0.01 <0.01 0.02
EKO057G: Nitrite as N by Discrete Analyser

Nitrite as N — 001 | mgL | <0.01 0.01 <0.01 <0.01 <0.01
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Work Order - ES1304056 Amendment 1

Client - URS AUSTRALIA (NSW) PTY LTD

Project . 43207448 ALS
Analytical Results

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

Client sampling date / time

GWB04_130222

GWBO5/BH103_13022
2

QC100_130222

QC200_130222

GWB03_130222

22-FEB-2013 10:00

22-FEB-2013 10:30

[22-FEB-2013]

[22-FEB-2013]

22-FEB-2013 10:45

CAS Number | LOR Unit

Compound

ES1304056-001

ES1304056-002

ES1304056-003

ES1304056-004

ES1304056-005

EKO058G: Nitrate as N by Discrete Analyser
Nitrate as N 14797-55-8 \ 0.01 \ mg/L | 0.03 0.11 0.04 0.06 0.07
Nitrite + Nitrate as N — 001 | mgL | 0.03 0.12 0.04 0.06 0.07
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
Total Kjeldahl Nitrogen as N — 01 | mgL | <0.1 2.2 <0.1 <0.1 0.3
EKO062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

" Total Nitrogen as N —| 01 | mgL | <0.1 23 <0.1 <0.1 0.4
EKO067G: Total Phosphorus as P by Discrete Analyser

| Total Phosphorus as P — 001 | mgL | <0.01 | 0.19 0.02 0.02 0.05
EKO071G: Reactive Phosphorus as P by discrete analyser

| Reactive Phosphorus as P 14265-442 001 | mglL | <0.01 | <0.01 <0.01 <0.01 <0.01
ENO055: lonic Balance
Total Anions —- 0.01 meq/L 57.9 18.1 57.7 57.2 22.0
Total Cations — 0.01 meq/L 62.0 17.3 61.4 61.5 21.8
lonic Balance — 0.01 % 3.41 2.40 3.07 3.64 0.57




Page : 50f8

Work Order - ES1304056 Amendment 1

Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

Analytical Results

Sub-Matrix: WATER (Matrix: WATER) Client sample ID GWB02_130222 GWB01_130222

TRIP SPIKE_130222

TRIP BLANK_130222

Client sampling date / time 22-FEB-2013 11:15 22-FEB-2013 11:50

[22-FEB-2013]

[22-FEB-2013]

ES1304056-008

ES1304056-009

Compound CAS Number | LOR Unit ES1304056-006 ES1304056-007
EA005: pH
pH Value — 001 | pHUnit | 7.48 | 9.49

EAO010P: Conductivity by PC Titrator

| Electrical Conductivity @ 25°C — 1 | pSkm | 465 | 4820

EAO015: Total Dissolved Solids

| Total Dissolved Solids @180°C — 10 | mgL | 412 | 3020

EDO037P: Alkalinity by PC Titrator

Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 — —
Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 114 — —
Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 73 78 — —
Total Alkalinity as CaCO3 — 1 mg/L 73 192 —- —-

EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA

| Sulfate as S04 - Turbidimetric

14808-79-8

1

mg/L

22

550

EDO045G: Chloride Discrete analyser
| Chloride

16887-00-6

1

mg/L

86

1060

EDO093F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 21 8
Magnesium 7439-95-4 1 mg/L 8 100
Sodium 7440-23-5 1 mg/L 61 720
Potassium 7440-09-7 1 mg/L 6 317
Arsenic 7440-38-2 | 0.001 mg/L 0.003 <0.001
Cadmium 7440-43-9 | 0.0001 mg/L <0.0001 <0.0001
Chromium 7440-47-3 0.001 mg/L 0.001 0.726
Copper 7440-50-8  0.001 mg/L 0.002 0.004
Nickel 7440-02-0 | 0.001 mg/L 0.004 0.001
Lead 7439-92-1 | 0.001 mg/L <0.001 0.002
Zinc 7440-66-6 | 0.005 mg/L 0.013 0.010

EGO035F: Dissolved Mercury by FIMS

Mercury

7439-97-6  0.0001 |

mg/L

<0.0001

<0.0001

EK055G: Ammonia as N by Discrete Analyser

| Ammonia as N

7664-41-7 |

0.01

mg/L

<0.01

EKO057G: Nitrite as N by Discrete Analyser

| Nitrite as N

0.01

mg/L

<0.01
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Work Order - ES1304056 Amendment 1

Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

Analytical Results

Sub-Matrix: WATER (Matrix: WATER) Client sample ID GWB02_130222

GWB01_130222

TRIP SPIKE_130222

TRIP BLANK_130222

Client sampling date / time 22-FEB-2013 11:15

22-FEB-2013 11:50

[22-FEB-2013]

[22-FEB-2013]

Compound CAS Number LOR Unit ES1304056-006 ES1304056-007 ES1304056-008 ES1304056-009 -
EKO058G: Nitrate as N by Discrete Analyser

| Nitrate as N 14797-55-8 001 | mglL | 0.04 | 0.13
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

| Nitrite + Nitrate as N — 001 | mgL | 0.04 | 0.15 — —
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

| Total Kjeldahl Nitrogen as N — 01 | mgL | 1.1 | 0.6 o —
EKO062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

r‘ Total Nitrogen as N 01 ‘ mg/L | 1.1 | 0.8 — -
EKO067G: Total Phosphorus as P by Discrete Analyser

| Total Phosphorus as P —  0.01 ‘ mg/L | 0.38 | 0.02 — -
EKO071G: Reactive Phosphorus as P by discrete analyser

| Reactive Phosphorus as P 14265-44-2 ‘ 0.01 ‘ mg/L | 0.20 | <0.01 -—-- - -
ENO055: lonic Balance
Total Anions — 0.01 meq/L 4.34 45.2 — —
Total Cations —— 0.01 meq/L 4.51 48.1 — —
lonic Balance — 0.01 % 1.92 3.07 —- — .
EP080/071: Total Petroleum Hydrocarbons

| C6 - C9 Fraction — 20 | pgb | | <20
EP080/071: Total Recoverable Hydrocarbons - NEPM 2010 Draft
C6 - C10 Fraction C6_C10 20 pg/L - ——— - <20 -

" C6 - C10 Fraction minus BTEX C6_C10-BTEX 20 pg/L <20
(F1)
EP080: BTEXN
Benzene 71-43-2 1 ug/L - - 18 <1 -
Toluene 108-88-3 2 ug/L - - 18 <2 -
Ethylbenzene 100-41-4 2 ug/L - - 16 <2 -
meta- & para-Xylene 108-38-3 106-42-3 2 pg/L - - 17 <2 -
ortho-Xylene 95-47-6 2 pg/L - -—-- 18 <2 —

A Total Xylenes 1330-20-7 2 pg/L - - 35 <2 —

* Sum of BTEX e 1 pg/L - - 87 <1 -
Naphthalene 91-20-3 5 pg/L - - 17 <5 —
EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 0.1 % ---- - 99.8 86.4 -
Toluene-D8 2037-26-5 0.1 % - - 111 98.0 -
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Work Order - ES1304056 Amendment 1

Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

Analytical Results

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

Client sampling date / time

GWB02_130222

GWB01_130222

TRIP SPIKE_130222

TRIP BLANK_130222

22-FEB-2013 11:15

22-FEB-2013 11:50

[22-FEB-2013]

[22-FEB-2013]

CAS Number | LOR Unit

EP080S: TPH(V)/BTEX Surrogates - Continued
| 4-Bromofluorobenzene

Compound

460-00-4 01 %

ES1304056-006

ES1304056-007

ES1304056-008

ES1304056-009

111

971
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Work Order - ES1304056 Amendment 1
Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

Surrogate Control Limits

Sub-Matrix: WATER Recovery Limits (%)
Comi ound CAS Number Low ‘ High
EP080S: TPH(V)/BTEX Surrogates
1.2-Dichloroethane-D4 17060-07-0 71 137
Toluene-D8 2037-26-5 79 131
4-Bromofluorobenzene 460-00-4 70 128




QUALITY CONTROL REPORT

Work Order - ES1304056 Page :10f10

Amendment -1

Client : URS AUSTRALIA (NSW) PTY LTD Laboratory : Environmental Division Sydney

Contact : HARRY EGAN Contact : Client Services

Address : Supplier ID number - 1179447 Address . 277-289 Woodpark Road Smithfield NSW Australia 2164

LEVEL 4, 407 PACIFIC HIGHWAY
ARTARMON NSW, AUSTRALIA 2064

E-mail : harry.egan@urs.com E-mail . sydney@alsglobal.com
Telephone : +61 02 8925 5500 Telephone : +61-2-8784 8555
Facsimile . +61 02 8925 5555 Facsimile : +61-2-8784 8500
Project 1 43207448 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Site L m——
C-O-C number [ Date Samples Received : 22-FEB-2013
Sampler - Issue Date - 13-NOV-2013
Order number 1 43207448
No. of samples received -9
Quote number : EN/001/12 No. of samples analysed -9

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

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

3 www.alsglobal.com

RIGHT SOLUTIONS AIGHT §
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Work Order - ES1304056 Amendment 1
Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448

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

NATA Accredited  Signatories
Laboratory 825 This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been carried out in compliance with

NATA procedures specified in 21 CFR Part 11.
Accredited for

Signatories Position Accreditation Category
compliance with

\ VW _ ISO/IEC 17025. Ankit Joshi Inorganic Chemist Sydney Inorganics
Ashesh Patel Inorganic Chemist Sydney Inorganics
WORLD RECOGNISED
ACCREDITATION Dianne Blane Laboratory Coordinator (2IC) Newcastle
Eric Chau Metals Team Leader Melbourne Inorganics
Hoa Nguyen Senior Inorganic Chemist Sydney Inorganics
Pabi Subba Senior Organic Chemist Sydney Organics

Raymond Commodor Instrument Chemist Sydney Inorganics
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Work Order . ES1304056 Amendment 1
Client . URS AUSTRALIA (NSW) PTY LTD
Project . 43207448 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: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID | Client sample ID [ Method: Compound CAS Number|  LOR | Unit Original Result | Duplicate Result | RPD(%) | Recovery Limits (%)
EA005: pH (QC Lot: 2744559)
EN1300709-001 Anonymous EAO005: pH Value - 0.01 pH Unit 7.90 7.92 0.2 0% - 20%
ES1303967-001 Anonymous EA005: pH Value - 0.01 pH Unit 7.68 7.68 0.0 0% - 20%
EA010P: Conductivity by PC Titrator (QC Lot: 2744850)
ES1304038-001 Anonymous EA010-P: Electrical Conductivity @ 25°C 1 uS/icm 612 621 1.5 0% - 20%
ES1304056-003 QC100_130222 EA010-P: Electrical Conductivity @ 25°C - 1 uS/icm 6080 6060 0.4 0% - 20%
EA015: Total Dissolved Solids (QC Lot: 2746334)
ES1304056-001 GWBO04_130222 EA015H: Total Dissolved Solids @180°C - 10 mg/L 3720 3210 14.7 0% - 20%
EDO037P: Alkalinity by PC Titrator (QC Lot: 2744849)
ES1303994-007 Anonymous EDO037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 54 54 0.0 0% - 20%
EDO037-P: Total Alkalinity as CaCO3 1 mg/L 54 54 0.0 0% - 20%
ES1304038-001 Anonymous EDO037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 290 286 1.3 0% - 20%
EDO037-P: Total Alkalinity as CaCO3 1 mg/L 290 286 1.3 0% - 20%
EDO037P: Alkalinity by PC Titrator (QC Lot: 2744853)
ES1304056-003 QC100_130222 EDO037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No Limit
ED037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 371 370 0.3 0% - 20%
EDO037-P: Total Alkalinity as CaCO3 1 mg/L 371 370 0.3 0% - 20%
ES1304133-002 Anonymous EDO037-P: Hydroxide Alkalinity as CaCO3 DMO-210-001 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Carbonate Alkalinity as CaCO3 3812-32-6 1 mg/L <1 <1 0.0 No Limit
EDO037-P: Bicarbonate Alkalinity as CaCO3 71-52-3 1 mg/L 99 99 0.0 0% - 20%
EDO037-P: Total Alkalinity as CaCO3 - 1 mg/L 99 99 0.0 0% - 20%
ED041G: Sulfate (Turbidimetric) as SO4 2- by DA (QC Lot: 2743908)
ES1303970-001 Anonymous ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 41 41 0.0 0% - 20%
ES1304059-001 Anonymous EDO041G: Sulfate as SO4 - Turbidimetric 14808-79-8 1 mg/L 52 52 0.0 0% - 20%
ED045G: Chloride Discrete analyser (QC Lot: 2743907)
ES1303970-001 Anonymous EDO045G: Chloride 16887-00-6 1 mg/L 228 227 0.0 0% - 20%
ES1304059-001 Anonymous EDO045G: Chloride 16887-00-6 1 mg/L 61 61 0.0 0% - 20%
EDO093F: Dissolved Major Cations (QC Lot: 2743904)
ES1303970-001 Anonymous EDO093F: Calcium 7440-70-2 1 mg/L 26 30 15.0 0% - 20%
EDO093F: Magnesium 7439-95-4 1 mg/L 52 52 0.0 0% - 20%
EDO093F: Sodium 7440-23-5 1 mg/L 234 236 0.8 0% - 20%
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Work Order . ES1304056 Amendment 1
Client - URS AUSTRALIA (NSW) PTY LTD
Project . 43207448 ALS
Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number LOR Unit Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EDO093F: Dissolved Major Cations (QC Lot: 2743904) - continued
ES1303970-001 Anonymous EDO093F: Potassium 7440-09-7 1 mg/L 6 6 0.0 No Limit
ES1304134-001 Anonymous EDO093F: Calcium 7440-70-2 1 mg/L 129 138 6.6 0% - 20%
EDO93F: Magnesium 7439-95-4 1 mg/L 964 962 0.2 0% - 20%
EDO93F: Sodium 7440-23-5 1 mg/L 4670 4540 2.8 0% - 20%
EDO093F: Potassium 7440-09-7 1 mg/L 41 40 0.0 0% - 20%
EGO020F: Dissolved Metals by ICP-MS (QC Lot: 2744160)
ES1304056-001 GWB04_130222 EG020A-F: Cadmium 7440-43-9| 0.0001 mg/L 0.0001 0.0001 0.0 No Limit
EG020A-F: Arsenic 7440-38-2|  0.001 mg/L <0.001 <0.001 0.0 No Limit
EG020A-F: Chromium 7440-47-3|  0.001 mg/L <0.001 <0.001 0.0 No Limit
EGO020A-F: Copper 7440-50-8|  0.001 mg/L 0.003 0.002 0.0 No Limit
EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.0 No Limit
EGO020A-F: Nickel 7440-02-0|  0.001 mg/L 0.006 0.005 0.0 No Limit
EGO020A-F: Zinc 7440-66-6| 0.005 mg/L 0.022 0.020 7.8 No Limit
ES1304107-004 Anonymous EG020A-F: Cadmium 7440-43-9| 0.0001 mg/L <0.0001 <0.0001 0.0 No Limit
EGO020A-F: Arsenic 7440-38-2|  0.001 mg/L <0.001 <0.001 0.0 No Limit
EGO20A-F: Chromium 7440-47-3|  0.001 mg/L 0.002 0.002 0.0 No Limit
EGO020A-F: Copper 7440-50-8| 0.001 mg/L 0.001 0.001 0.0 No Limit
EG020A-F: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.0 No Limit
EG020A-F: Nickel 7440-02-0|  0.001 mg/L <0.001 <0.001 0.0 No Limit
EGO020A-F: Zinc 7440-66-6| 0.005 mg/L 0.006 0.006 0.0 No Limit
| ES1304056-002 | GWBOS5/BH103_130222 | GWBO5/BH103_130222 EGO35F: Mercury 'EGO35F: Mercury  7439:97-6| 0.0001 mg/L <0.0001 <0.0001 0.0 No Limit
ES1304107-004 Anonymous EGO35F: Mercury 7439-97-6| 0.0001 mg/L 0.0002 0.0002 0.0 No Limit
EKO055G: Ammonia as N by Discrete Analyser (QC Lot: 2744218)
ES1304056-001 GWB04_130222 EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.01 0.01 0.0 No Limit
ES1304107-003 Anonymous EK055G: Ammonia as N 7664-41-7 0.01 mg/L 0.07 0.04 60.5 0% - 20%
EKO057G: Nitrite as N by Discrete Analyser (QC Lot: 2743905)
ES1303970-001 Anonymous EKO057G: Nitrite as N - 0.01 mg/L <0.01 <0.01 0.0 No Limit
ES1304059-001 Anonymous EKO057G: Nitrite as N - 0.01 mg/L <0.01 <0.01 0.0 No Limit
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QC Lot: 2744217)
ES1304056-001 GWBO04_130222 EK059G: Nitrite + Nitrate as N - 0.01 mg/L 0.03 0.02 0.0 0% - 20%
ES1304107-003 Anonymous EK059G: Nitrite + Nitrate as N —| 0.01 mg/L 1.74 1.85 6.2 0% - 20%
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QC Lot: 2746162)
ES1304056-001 GWBO04_130222 EKO061G: Total Kjeldahl Nitrogen as N ——-- 0.1 mg/L <0.1 <0.1 0.0 No Limit
ME1300299-003 Anonymous EK061G: Total Kjeldahl Nitrogen as N - mg/L 0.8 0.9 13.4 No Limit
ES1304056 001 GWBO04_130222 EK067G. Total Phosphorus as P - 0.01 mg/L <0.01 0.01 0.0 No Limit
ME1300299-003 Anonymous EK067G: Total Phosphorus as P - 0.01 mg/L 0.05 0.09 52.4 No Limit

EKO071G: Reactive Phosphorus as P by discrete analyser (QC Lot: 2743906)
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Work Order . ES1304056 Amendment 1
Client - URS AUSTRALIA (NSW) PTY LTD
Project - 43207448 ALS
Sub-Matrix: WATER Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID ‘ Method: Compound CAS Number ‘ Unit ‘ Original Result ‘ Duplicate Result ‘ RPD (%) ‘ Recovery Limits (%)
EKO071G: Reactive Phosphorus as P by discrete analyser (QC Lot: 2743906) - continued
ES1303970-001 Anonymous EK071G: Reactive Phosphorus as P 14265-44-2 . \ mg/L \ 0.10 \ 0.10 .00 \ No Limit
EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2744132)
ES1303967-001 Anonymous EP080: C6 - C9 Fraction —— 20 pg/L <20 <20 0.0 No Limit
ES1304074-002 Anonymous EP080: C6 - C9 Fraction — 20 pg/L <20 <20 0.0 No Limit
EP080/071: Total Recoverable Hydrocarbons - NEPM 2010 Draft (QC Lot: 2744132)
ES1303967-001 Anonymous EP080: C6 - C10 Fraction C6_C10 20 ug/L <20 <20 0.0 No Limit
ES1304074-002 Anonymous EP080: C6 - C10 Fraction C6_C10 20 pg/L <20 <20 0.0 No Limit
ES1303967-001 Anonymous EP080: Benzene 71-43-2 1 pg/L <1 <1 0.0 No Limit
EP080: Toluene 108-88-3 2 ug/L <2 <2 0.0 No Limit
EP080: Ethylbenzene 100-41-4 2 pg/L <2 <2 0.0 No Limit
EPO080: meta- & para-Xylene 108-38-3 2 pg/L <2 <2 0.0 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 2 ug/L <2 <2 0.0 No Limit
EP080: Naphthalene 91-20-3 5 ug/L <5 <5 0.0 No Limit
ES1304074-002 Anonymous EP080: Benzene 71-43-2 1 Hg/L <1 <1 0.0 No Limit
EP080: Toluene 108-88-3 2 ug/L <2 <2 0.0 No Limit
EPO080: Ethylbenzene 100-41-4 2 ug/L <2 <2 0.0 No Limit
EP080: meta- & para-Xylene 108-38-3 2 Mg/l <2 <2 0.0 No Limit
106-42-3
EP080: ortho-Xylene 95-47-6 2 pg/L <2 <2 0.0 No Limit
EP080: Naphthalene 91-20-3 5 ug/L <5 <5 0.0 No Limit




Page ©60f10

Work Order . ES1304056 Amendment 1
Client . URS AUSTRALIA (NSW) PTY LTD
Project . 43207448 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: WATER 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

EAO010P: Conductivity by PC Titrator (QCLot: 2744850)

EA010-P: Electrical Conductivity @ 25°C — | 1 \ pS/cm \ <1 | 2000 pS/cm \ 99.9 \ 96 \ 110
EA015H: Total Dissolved Solids @180°C - | 10 \ mg/L \ <10 | 293 mg/L \ 99.0 \ 71 \ 119
ED037-P: Total Alkalinity as CaCO3 — | 1 \ mg/L \ | 200 mg/L \ 100 \ 74 AL

EDO037P: Alkalinity by PC Titrator (QCLot: 2744853)

ED037-P: Total Alkalinity as CaCO3 — | 1 \ mg/L \ | 200 mg/L \ 96.4 \ 74 AL

ED041G: Sulfate (Turbidimetric) as SO4 2- by DA (QCLot: 2743908)

EDO041G: Sulfate as SO4 - Turbidimetric 14808-79-8 | 1 \ mg/L \ <1 | 25 mglL \ 105 \ 84 \ 124
ED045G: Chloride Discrete analyser (QCLot: 2743907)

EDO045G: Chloride 16887-00-6 | 1 \ mg/L \ <1 | 1000 mg/L \ 98.9 \ 84 \ 122
EDO093F: Dissolved Major Cations (QCLot: 2743904)

EDO93F: Calcium 7440-70-2 1 mg/L <1 50 mg/L 107 85 111
EDO93F: Magnesium 7439-95-4 1 mg/L <1 50 mg/L 107 87 111
EDO93F: Sodium 7440-23-5 1 mg/L <1 50 mg/L 104 79 109
EDO93F; Potassium 7440-09-7 1 mg/L <1 50 mg/L 99.0 86 112
EGO020F: Dissolved Metals by ICP-MS (QCLot: 2744160)

EGO020A-F: Arsenic 7440-38-2 0.001 mg/L <0.001 0.1 mg/L 92.8 80 118
EGO020A-F: Cadmium 7440-43-9 0.0001 mg/L <0.0001 0.1 mg/L 90.9 82 114
EGO020A-F: Chromium 7440-47-3 0.001 mg/L <0.001 0.1 mg/L 89.3 80 114
EGO20A-F: Copper 7440-50-8 0.001 mg/L <0.001 0.1 mg/L 94.4 79 115
EGO20A-F: Lead 7439-92-1 0.001 mg/L <0.001 0.1 mg/L 94.9 81 113
EGO020A-F: Nickel 7440-02-0 0.001 mg/L <0.001 0.1 mg/L 93.8 80 116
EGO020A-F: Zinc 7440-66-6 0.005 mg/L <0.005 0.1 mg/L 88.8 75 121
EGO035F: Dissolved Mercury by FIMS (QCLot: 2744159)

EGO35F: Mercury 7439-97-6 | 0.0001 \ mg/L \ <0.0001 | 0.010 mg/L \ 101 \ 72 \ 120
EK055G: Ammonia as N by Discrete Analyser (QCLot: 2744218)

EK055G: Ammonia as N 7664-41-7 | 0.01 \ \ <0.01 | 1.00 mg/L \ 98.2 \ 89 \ 113
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 2743905)

EK057G: Nitrite as N | 0.5 mg/L \ 98.0 \ 87 \ 119
EK059G: Nitrite + Nitrate as N | 0.1 mg/L \ 120 \ 86 \ 124

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 2746162)
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Sub-Matrix: WATER 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
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 2746162) - continued

EK061G: Total Kjeldahl Nitrogen as N — | 0.1 \ mg/L \ <0.1 5 mg/L \ 114 \ 66 \ 119
EK067G: Total Phosphorus as P by Discrete Analyser (QCLot: 2746163)

EK067G: Total Phosphorus as P — | 0.01 \ mg/L \ <0.01 1.0 mg/L \ 113 \ 69 \ 17
EK071G: Reactive Phosphorus as P by discrete analyser (QCLot: 2743906)

EK071G: Reactive Phosphorus as P 14265-44-2 | 0.01 \ mg/L \ <0.01 | 0.50 mg/L \ 104 \ 86 \ 124
EP080/071: Total Petroleum Hydrocarbons (QCLot: 2744132)

EP080: C6 - C9 Fraction - | 20 \ HglL \ <20 | 260 pg/L \ 83.8 \ 75 \ 127
EP080/071: Total Recoverable Hydrocarbons - NEPM 2010 Draft (QCLot: 2744132)

EP080: C6 - C10 Fraction C6_C10 | 20 \ Hg/L \ <20 | 310 pgiL \ 84.6 \ 75 \ 127
EP080: BTEXN (QCLot: 2744132)

EP080: Benzene 71-43-2 1 ug/L <1 10 pg/L 82.4 70 124
EPO080: Toluene 108-88-3 2 ug/L <2 10 pg/L 84.8 66 132
EP080: Ethylbenzene 100-41-4 2 ug/L <2 10 pg/L 82.6 70 120
EP080: meta- & para-Xylene 108-38-3 2 Mg/l <2 10 pg/L 85.8 69 121

106-42-3

EP080: ortho-Xylene 95-47-6 2 ug/L <2 10 pg/L 85.8 72 122
EP080: Naphthalene 91-20-3 5 ug/L <5 10 pg/L 88.1 70 124

Matrix Spike (MS) Report

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

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

Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb C ation MS Low High
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA (QCLot: 2743908)
ES1303970-001 Anonymous ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 10 mg/L # Not 70 130
‘ Determined
ES1303970-001 Anonymous ‘ EDO045G: Chloride 16887-00-6 250 mg/L 94.5 70 130
EGO020F: Dissolved Metals by ICP-MS (QCLot: 2744160)
ES1304056-001 GWBO04_130222 EGO020A-F: Arsenic 7440-38-2 0.2 mg/L 107 70 130
EG020A-F: Cadmium 7440-43-9 0.05 mg/L 88.0 70 130
EG020A-F: Chromium 7440-47-3 0.2 mg/L 95.0 70 130
EGO020A-F: Copper 7440-50-8 0.2 mg/L 96.7 70 130
EGO020A-F: Lead 7439-92-1 0.2 mg/L 90.5 70 130
EGO020A-F: Nickel 7440-02-0 0.2 mg/L 98.7 70 130
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Sub-Matrix: WATER Matrix Spike (MS) Report
Spike SpikeRecovery(%) Recovery Limits (%)
Laboratory sample ID Client sample ID Method: Compound CAS Numb Cc ation MS Low High
EGO020F: Dissolved Metals by ICP-MS (QCLot: 2744160) - continued
ES1304056-001  |GWB04_130222 EGO20A-F: Zinc 7440666 | 02mglL | 86.3 \ 70 . 130
EGO035F: Dissolved Mercury by FIMS (QCLot: 2744159)
ES1304056-002  GWBOS5/BH103_130222 | EGO35F: Mercury 7439976 | 0.0100mglL | 103 \ 70 . 130
EK055G: Ammonia as N by Discrete Analyser (QCLot: 2744218)
ES1304056-001 GWB04_130222 | EK055G: Ammonia as N 7664-41-7 | 1.00mglL | 85.1 \ 70 . 130
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 2743905)
ES1303970-001  |Anonymous | EK057G: Nitrite as N | 05mgL | 934 \ 70 130
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 2744217)
ES1304056-001 \GWB04_1 30222 \ EK059G: Nitrite + Nitrate as N |  01mglL 122 70 130
EK061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 2746162)
ES1304056-001 GWB04_130222 EK061G: Total Kjeldahl Nitrogen as N | 5 mg/L \ 111 \ 70 \ 130
EKO067G: Total Phosphorus as P by Discrete Analyser (QCLot: 2746163)
ES1304056-001  GWB04_130222 | EK067G: Total Phosphorus as P | 100mgL | 112 \ 70 130
ES1303970-001  |Anonymous EKO071G: Reactive Phosphorus as P 14265-44-2 | 050 mg/L | 95.4 \ 70 . 130
EP080/071: Total Petroleum Hydrocarbons (QCLot: 2744132)
ES1303967-001  Anonymous | EP08O: C6 - C9 Fraction |  325pgL | 114 \ 70 . 130
ES1303967-001  Anonymous | EP080: C6 - C10 Fraction C6_C10 |  375pgL | 114 \ 70 | 130
EP080: BTEXN (QCLot: 2744132)
ES1303967-001 Anonymous EP080: Benzene 71-43-2 25 ug/l 96.3 70 130
EPO080: Toluene 108-88-3 25 pg/L 114 70 130
EP080: Ethylbenzene 100-41-4 25 pg/L 99.2 70 130
EP080: meta- & para-Xylene 108-38-3 25 ug/L 102 70 130
106-42-3
EP080: ortho-Xylene 95-47-6 25 pg/L 99.9 70 130
EPO080: Naphthalene 91-20-3 25 pg/L 88.7 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: WATER 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
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Sub-Matrix: WATER 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
EKO057G: Nitrite as N by Discrete Analyser (QCLot: 2743905)
ES1303970-001 | Anonymous | EKO057G: Nitrite as N | 05mglL | 93.4 \ .70 | 130 | L -
EK071G: Reactive Phosphorus as P by discrete analyser (QCLot: 2743906)
ES1303970-001 | Anonymous |EKO71G: Reactive Phosphorus as P 1426544-2| 050mgl | 954 | -~ | 70 | 130 | - | -
ED045G: Chloride Discrete analyser (QCLot: 2743907)
ES1303970-001 | Anonymous |ED045G: Chioride 16887-00-6| 250mgl | 945 | - | 70 | 130 | - | -
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA (QCLot: 2743908)
ES1303970-001 Anonymous ED041G: Sulfate as SO4 - Turbidimetric 14808-79-8 10 mg/L # Not 70 130
Determined
EP080/071: Total Petroleum Hydrocarbons (QCLot: 2744132)
ES1303967-001 | Anonymous |EP080: C6 - C9 Fraction —| 3Bpgl | M4 | — | 70 | 130 | |
EP080/071: Total Recoverable Hydrocarbons - NEPM 2010 Draft (QCLot: 2744132)
ES1303967-001 | Anonymous | EP080: C6 - C10 Fraction C6_C10| 375pgll | 114 \ . 70 | 130 | L -
EP080: BTEXN (QCLot: 2744132)
ES1303967-001 Anonymous EP080: Benzene 71-43-2 25 pg/L 96.3 -—-- 70 130 - -—--
EP080: Toluene 108-88-3 25 pg/L 114 - 70 130 — —
EPO080: Ethylbenzene 100-41-4 25 pug/L 99.2 — 70 130 ——
EP080: meta- & para-Xylene 108-38-3 25 pg/lL 102 - 70 130 -
106-42-3
EPO080: ortho-Xylene 95-47-6 25 pg/L 99.9 - 70 130 - -
EP080: Naphthalene 91-20-3 25 pg/L 88.7 -— 70 130 — —-
EGO035F: Dissolved Mercury by FIMS (QCLot: 2744159)
ES1304056-002 ‘ GWBO5/BH103_130222 ‘ EGO35F: Mercury 7439-97-6 | 0.0100 mg/L 103 -—-- 70 130 - -—--
EGO020F: Dissolved Metals by ICP-MS (QCLot: 2744160)
ES1304056-001 GWB04_130222 EGO020A-F: Arsenic 7440-38-2 0.2 mg/L 107 - 70 130 - -
EGO020A-F: Cadmium 7440-43-9 | 0.05 mg/L 88.0 -—-- 70 130 - —-
EGO020A-F: Chromium 7440-47-3 0.2 mg/L 95.0 -— 70 130 - ——-
EGO020A-F: Copper 7440-50-8 | 0.2 mg/L 96.7 70 130
EGO020A-F: Lead 7439-92-1 0.2 mg/L 90.5 - 70 130 - -
EGO020A-F: Nickel 7440-02-0 0.2 mg/L 98.7 - 70 130 - -
EGO020A-F: Zinc 7440-66-6 0.2 mg/L 86.3 - 70 130 - -
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser (QCLot: 2744217)
ES1304056-001 GWB04_130222 |EKO059G: Nitrite + Nitrate as N ~| 0imglL | 122 | I B R
EK055G: Ammonia as N by Discrete Analyser (QCLot: 2744218)
ES1304056-001 | GWB04_130222 |EK055G: Ammonia as N 7664-41-7| 1.00mglL | 85.1 \ 70 | 180 | - ]
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser (QCLot: 2746162)
ES1304056-001 | GWB04_130222 |EK061G: Total Kjeldahl Nitrogen as N —| 5mglL | 111 \ L N T

EK067G: Total Phosphorus as P by Discrete Analyser (QCLot: 2746163)
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Sub-Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Spike Spike Recovery (%) Recovery Limits (%) RPDs (%)

CAS Number | Concentration MS ‘ MSD Low ‘ High Value ‘Control Limit

Laboratory sample ID Client sample ID Method: Compound

EKO067G: Total Phosphorus as P by Discrete Analyser (QCLot: 2746163) - continued

70 | 130 \

ES1304056-001 GWB04_130222 ‘ EKO067G: Total Phosphorus as P ---| 1.00 mg/L 112 ‘
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Amendment -1

Client : URS AUSTRALIA (NSW) PTY LTD Laboratory : Environmental Division Sydney

Contact : HARRY EGAN Contact : Client Services

Address : Supplier ID number - 1179447 Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

LEVEL 4, 407 PACIFIC HIGHWAY
ARTARMON NSW, AUSTRALIA 2064

E-mail - harry.egan@urs.com E-mail : sydney@alsglobal.com
Telephone :+61 02 8925 5500 Telephone : +61-2-8784 8555
Facsimile :+61 02 8925 5555 Facsimile : +61-2-8784 8500
Project : 43207448 QC Level : NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Site P—
C-O-C number — Date Samples Received : 22-FEB-2013
Sampler fe— Issue Date - 13-NOV-2013
Order number 143207448
No. of samples received -9
Quote number - EN/001/12 No. of samples analysed -9

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
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with recommended holding times (USEPA SW 846, APHA, AS and NEPM) based on the sample container provided. Dates

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

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters.

Holding times for VOC in soils vary according to analytes of interest. 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: WATER Evaluation: * = Holding time breach ; v = Within holding time.

Method Sample Date Extraction / Preparation Analysis
Container / Client Sample ID(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
Clear Plastic Bottle - Natural (EA005)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 22-FEB-2013 22-FEB-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (EA010-P)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 25-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (EA015H)
GWBO04_130222, GWBO5/BH103_130222, 22-FEB-2013 - 01-MAR-2013 26-FEB-2013 01-MAR-2013 v
QC100_130222, QC200_130222,
GWB03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (ED037-P)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 - 08-MAR-2013 25-FEB-2013 08-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWBO02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (ED041G)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 25-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
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Matrix: WATER Evaluation: x = Holding time breach ; v' = Within holding time.
Method Sample Date Extraction / Preparation Analysis
Container / Client Sample 1D(s) Date extracted | Due for extraction | Evaluation Date analysed Due for analysis ‘ Evaluation
EDO045G: Chloride Discrete analyser
Clear Plastic Bottle - Natural (ED045G)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 25-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (ED093F)
GWBO04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 01-MAR-2013 27-FEB-2013 01-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Nitric Acid; Filtered (EG020A-F)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 21-AUG-2013 25-FEB-2013 21-AUG-2013 v
QC100_130222, QC200_130222,
GWB03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Nitric Acid; Filtered (EG035F)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 26-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Sulfuric Acid (EK055G)
GWBO04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 25-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Natural (EK057G)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 24-FEB-2013 23-FEB-2013 24-FEB-2013 v
QC100_130222, QC200_130222,
GWB03_130222, GWB02_130222,
GWBO01_130222
Clear Plastic Bottle - Sulfuric Acid (EK059G)
GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 --- 22-MAR-2013 25-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,
GWBO01_130222
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Matrix: WATER Evaluation: x = 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

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
Clear Plastic Bottle - Sulfuric Acid (EK061G)

GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 26-FEB-2013 22-MAR-2013 v 26-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,

GWBO01_130222

EKO067G: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK067G)

GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 26-FEB-2013 22-MAR-2013 Ve 26-FEB-2013 22-MAR-2013 v
QC100_130222, QC200_130222,
GWBO03_130222, GWB02_130222,

GWB01_130222

EKO071G: Reactive Phosphorus as P by discrete analyser

Clear Plastic Bottle - Natural (EK071G)

GWB04_130222, GWBO5/BH103_130222, 22-FEB-2013 - 24-FEB-2013 o 23-FEB-2013 24-FEB-2013 v
QC100_130222, QC200_130222,
GWB03_130222, GWB02_130222,

GWBO01_130222

EP080: BTEXN

Amber VOC Vial - Sulfuric Acid (EP080)
TRIP SPIKE_130222, TRIP BLANK_130222 22-FEB-2013 25-FEB-2013 08-MAR-2013 v 25-FEB-2013 08-MAR-2013 v

EP080/071: Total Petroleum Hydrocarbons

mber VOC Vial - Sulfuric Acid (EP080)
TRIP BLANK_130222 22-FEB-2013 25-FEB-2013 08-MAR-2013 v 25-FEB-2013 08-MAR-2013 v
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Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to
the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: WATER Evaluation: * = Quality Control frequency not within specification ; v' = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification
Analytical Methods Method ocC Reaular Actual Expected Evaluation

Laboratory Duplicates (DUP)

Alkalinity by PC Titrator EDO037-P 4 40 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Ammonia as N by Discrete analyser EK055G 2 19 10.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Chloride by Discrete Analyser ED045G 2 11 18.2 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Conductivity by PC Titrator EA010-P 2 16 12.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Mercury by FIMS EGO035F 2 19 10.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Metals by ICP-MS - Suite A EGO020A-F 2 19 10.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Cations - Dissolved EDO093F 2 1" 18.2 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 2 19 10.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite as N by Discrete Analyser EKO057G 2 11 18.2 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
pH EA005 2 16 12.5 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Reactive Phosphorus as P-By Discrete Analyser EKO071G 1 9 11.1 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Sulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G 2 1 18.2 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Dissolved Solids (High Level) EAO015H 1 7 14.3 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Kjeldahl Nitrogen as N By Discrete Analyser EK061G 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Phosphorus as P By Discrete Analyser EK067G 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TPH Volatiles/BTEX EP080 2 20 10.0 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Alkalinity by PC Titrator EDO037-P 2 40 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Ammonia as N by Discrete analyser EKO055G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Chloride by Discrete Analyser ED045G 2 11 18.2 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Conductivity by PC Titrator EA010-P 1 16 6.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Mercury by FIMS EGO035F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Metals by ICP-MS - Suite A EGO020A-F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Cations - Dissolved EDO093F 1 1 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite as N by Discrete Analyser EK057G 1 1" 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Reactive Phosphorus as P-By Discrete Analyser EKO71G 1 9 111 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Sulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G 1 1 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Dissolved Solids (High Level) EA015H 2 7 28.6 10.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Kjeldahl Nitrogen as N By Discrete Analyser EK061G 3 20 15.0 15.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Phosphorus as P By Discrete Analyser EK067G 2 20 10.0 15.0 % NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TPH Volatiles/BTEX EP080 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Ammonia as N by Discrete analyser EK055G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Chloride by Discrete Analyser ED045G 1 1 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Conductivity by PC Titrator EA010-P 1 16 6.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Matrix: WATER Evaluation: * = Quality Control frequency not within specification ; v = Quality Control frequency within specification.
Count Rate (%) Quality Control Specification

Analytical Methods Method oc Reaular Actual Expected Evaluation

Method Blanks (MB) - Continued

Dissolved Mercury by FIMS EGO035F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Metals by ICP-MS - Suite A EGO020A-F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Major Cations - Dissolved EDO93F 1 11 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite as N by Discrete Analyser EKO057G 1 1 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Reactive Phosphorus as P-By Discrete Analyser EKO071G 1 9 1.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Sulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G 1 11 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Dissolved Solids (High Level) EA015H 1 7 143 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Kjeldahl Nitrogen as N By Discrete Analyser EK061G 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Phosphorus as P By Discrete Analyser EK067G 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TPH Volatiles/BTEX EP080 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Ammonia as N by Discrete analyser EK055G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Chloride by Discrete Analyser ED045G 1 11 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Mercury by FIMS EGO035F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Dissolved Metals by ICP-MS - Suite A EGO020A-F 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 1 19 5.3 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Nitrite as N by Discrete Analyser EKO057G 1 1 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Reactive Phosphorus as P-By Discrete Analyser EKO071G 1 9 111 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Sulfate (Turbidimetric) as SO4 2- by Discrete Analyser ED041G 1 11 9.1 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Kjeldahl Nitrogen as N By Discrete Analyser EK061G 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
Total Phosphorus as P By Discrete Analyser EK067G 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
TPH Volatiles/BTEX EP080 1 20 5.0 5.0 v NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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Brief Method Summaries

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods
pH

Conductivity by PC Titrator

Total Dissolved Solids (High Level)

Alkalinity by PC Titrator

Sulfate (Turbidimetric) as SO4 2- by

Discrete Analyser

Chloride by Discrete Analyser

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Method
EAOQ05

EA010-P

EA015H

EDO037-P

ED041G

ED045G

EDO93F

EGO020A-F

Matrix
WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

Method Desci

APHA 21st ed. 4500 H+ B. pH of water samples is determined by ISE either manually or by automated pH
meter. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

APHA 21st ed., 2510 B This procedure determines conductivity by automated ISE. This method is compliant with
NEPM (2013) Schedule B(3) (Appdx. 2)

In-House, APHA 21st ed., 2540C A gravimetric procedure that determines the amount of “filterable" residue in an
aqueous sample. A well-mixed sample is filtered through a glass fibre filter (1.2um). The filtrate is evaporated to
dryness and dried to constant weight at 180+/-5C. This method is compliant with NEPM (2013) Schedule B(3)
(Appdx. 2)

APHA 21st ed., 2320 B This procedure determines alkalinity by automated measurement (e.g. PC Titrate) using
pH 4.5 for indicating the total alkalinity end-point. This method is compliant with NEPM (2013) Schedule B(3)
(Appdx. 2)

APHA 21st ed., 4500-SO4 Dissolved sulfate is determined in a 0.45um filtered sample. Sulfate ions are
converted to a barium sulfate suspension in an acetic acid medium with barium chloride. Light absorbance of
the BaSO4 suspension is measured by a photometer and the SO4-2 concentration is determined by comparison
of the reading with a standard curve. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)
APHA 21st ed., 4500 CI - G.The thiocyanate ion is liberated from mercuric thiocyanate through sequestration of
mercury by the chloride ion to form non-ionised mercuric chloride.in the presence of ferric ions the librated
thiocynate forms highly-coloured ferric thiocynate which is measured at 480 nm APHA 21st edition seal method 2
017-1-L april 2003

Major Cations is determined based on APHA 21st ed., 3120; USEPA SW 846 - 6010 The ICPAES technique
ionises the 0.45um filtered sample atoms emitting a characteristic spectrum. This spectrum is then compared
against matrix matched standards for quantification. This method is compliant with NEPM (2013) Schedule B(3)
(Appdx. 2)

Sodium Adsorption Ratio is calculated from Ca, Mg and Na which determined by ALS in house method
QWI-EN/EDO93F. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Hardness parameters are calculated based on APHA 21st ed., 2340 B. This method is compliant with NEPM
(2013) Schedule B(3) (Appdx. 2)

(APHA 21st ed., 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020): Samples are 0.45 um filtered prior to
analysis. The ICPMS technique utilizes a highly efficient argon plasma to ionize selected elements. lons are
then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct mass
to charge ratios prior to their measurement by a discrete dynode ion detector.
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Analytical Methods Method Matrix Method Desc

Dissolved Mercury by FIMS EGO35F WATER AS 3550, APHA 21st ed. 3112 Hg - B (Flow-injection (SnCI2)(Cold Vapour generation) AAS) Samples are 0.45
um filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technique. A
bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
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) (Appdx. 2)

Ammonia as N by Discrete analyser EK055G WATER APHA 21st ed., 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser. This method is
compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Nitrite as N by Discrete Analyser EK057G WATER | APHA 21st ed., 4500-NO2- B. Nitrite is determined by direct colourimetry by Discrete Analyser. This method is
compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Nitrate as N by Discrete Analyser EKO058G WATER | APHA 21st ed., 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed by quantification
by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate calculated as
the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Nitrite and Nitrate as N (NOx) by Discrete EK059G WATER APHA 21st ed., 4500-NO3- F. Combined oxidised Nitrogen (NO2+NO3) is determined by Chemical Reduction

Analyser and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013) Schedule B(3) (Appdx.
2)

Total Kjeldahl Nitrogen as N By Discrete EK061G WATER APHA 21st ed., 4500-Norg D (In house). An aliquot of sample is digested using a high temperature Kjeldahl

Analyser digestion to convert nitrogenous compounds to ammonia. Ammonia is determined colorimetrically by discrete
analyser. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Total Nitrogen as N (TKN + Nox) By EK062G WATER APHA 21st ed., 4500-Norg / 4500-NO3-. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Discrete Analyser

Total Phosphorus as P By Discrete EK067G WATER APHA 21st ed., 4500-P H, Jirka et al (1976), Zhang et al (2006). This procedure involves sulphuric acid digestion

Analyser of a sample aliquot to break phosphorus down to orthophosphate. The orthophosphate reacts with ammonium
molybdate and antimony potassium tartrate to form a complex which is then reduced and its concentration
measured at 880nm using discrete analyser. This method is compliant with NEPM (2013) Schedule B(3) (Appdx.
2)

Reactive Phosphorus as P-By Discrete EK071G WATER APHA 21st ed., 4500-P F Ammonium molybdate and potassium antimonyl tartrate reacts in acid medium with

Analyser othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely coloured
molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This method is compliant with NEPM
(2013) Schedule B(3) (Appdx. 2)

lonic Balance by PCT DA and Turbi SO4 ENO55 - PG WATER APHA 21st Ed. 1030F. The lonic Balance is calculated based on the major Anions and Cations. The major

DA anions include Alkalinity, Chloride and Sulfate which determined by PCT and DA. The Cations are determined by
Turbi SO4 by DA. This method is compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

TPH Volatiles/BTEX EP080 WATER USEPA SW 846 - 8260B Water samples are directly purged prior to analysis by Capillary GC/MS and
quantification is by comparison against an established 5 point calibration curve. Alternatively, a sample is
equilibrated in a headspace vial and a portion of the headspace determined by GCMS analysis. This method is
compliant with NEPM (2013) Schedule B(3) (Appdx. 2)

Preparation Methods Method Matrix Method Desc

TKN/TP Digestion EK061/EK067 WATER APHA 21st ed., 4500 Norg - D; APHA 21st ed., 4500 P - H. This method is compliant with NEPM (2013) Schedule
B(3) (Appdx. 2)

Volatiles Water Preparation ORG16-W WATER A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging.
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control
report displays QC Outliers (breaches) only.

(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

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: WATER
| Compound Group Name ‘ Laboratory Sample ID ‘ Client Sample ID ‘Analyte CAS Number{ Data Limits ‘ Comment |
Matrix Spike (MS) Recoveries |
EDO041G: Sulfate (Turbidimetric) as SO4 2- by DA ES1303970-001 Anonymous Sulfate as SO4 - 14808-79-8 Not -— MS recovery not determined,
Turbidimetric Determined background level greater than or
equal to 4x spike level.

® For all matrices, no Method Blank value outliers occur.
® For all matrices, no Duplicate outliers occur.
® For all matrices, no Laboratory Control 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.

Matrix: WATER

Quality Control Sample Type Count Rate (%) Quality Control Specification
Method QC Regular Actual ‘ Expected
Laboratory Control Samples (LCS)
Total Phosphorus as P By Discrete Analyser 2 20 10.0 \ 15.0 NEPM 2013 Schedule B(3) and ALS QCS3 requirement
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DATA VALIDATION SUMMARY
URS Note: Data validation assesses each analyte in terms of all the data validation

variables and only the exceedances and outliers are reported in this form.

Project Name: Eagleton Quarry Project/Task Number: 43207448
Hydrogeological Assessment
Primary Laboratory: ALS Batch/Ref. Number(s): ES1304056
Secondary Laboratory: None
Date Sampled: 22/02/013 Sample Type: Water
Handling, ipt and ing Times Yes/No C
COC completed adequately Yes
All requested analysis conducted Yes
Samples received intact and chilled Yes ALS: 5.6°C samples chilled and intact
Samples analysed within appropriate holding times per analytical Yes
methods.
Samples volumes sufficient for QC analysis? Yes
Are there any non-NATA accredited methods used? No
Have chromatograms for positive TPH been supplied? N/A
Laboratory reports signed by an authorised person Yes
# of Primary [ # of QAQC # of Field Duplicate (FD) | # of Field Triplcate (FT)
5 2 2 -
Method Blank (MB), Ri Blank (RB), Trip Blank (TB), Field Blank (FB)
Laboratory/SampleType Comments
ALS - water
[ TRIPBLANK_130222 All blanks were less than the LOR.
L y Control (LCs)
Laboratory Comments
ALS | All LCS recoveries were within acceptable control limits.
Matrix Spike (MS)
Laboratory/Analyte Comments
ALS

| URS - Dissolved Metals, Ammonia as

N, Nitrite plus Nitrate as N, TKN, MS were conducted on URS and anonymous samples for analytic suites (as listed) and were within acceptable control
Total Phosphorous as P, limits with the following exceptions:
Anonymous - Sulfate, Chloride, The MS recovery of Sulfate as SO4 in an anonymous could not be determined due to the background level being greater
Nitrite as N, Reactive Phosphorous than or equal to 4x spike level.

as P, TPH/TRH (C6-C10), BTEXN

Trip Spike /Control Trip Spike

Analyte % Recovery C
Benzene 90 The % recovery is within acceptable control limits (70-130%).
Toluene 90 The % recovery is within acceptable control limits (70-130%).
Ethylbenzene 80 The % recovery is within acceptable control limits (70-130%).
meta&para-xylene 85 The % recovery is within acceptable control limits (70-130%).
ortho-xylene 90 The % recovery is within acceptable control limits (70-130%).

L y Dupli
Laboratory/Analyte Comments
ALS

URS - Conductivity TDS, Alkalinity,
Dissolved Metals, Ammonia, Nitrite
plus Nitrate, TKN, Total

Phosphorous, LDs were conducted on URS and anonymous samples for analytic suites (as listed) and were within acceptable control
Anonymous - pH, Sulfate, Chloride, limits.

Dissolved major Cations, Nitrite as
N, Reactive P, TPH/TRH (C6-C10),

BTEXN
Field L
Primary L y i (FD)
S le Pair C
GWB04_130222 / QC100_130222 All intra-laboratory duplicate RPD calculations were within acceptable LOR based control limits.
GWB04_130222 / QC200_130222 All intra-laboratory duplicate RPD calculations were within acceptable LOR based control limits.
yl y Dupli (FT)
Sample Pair Comments
N/A -
Surrogate itoring Comp
Analyte [ C
ALS | All surrogate recoveries were within acceptable control limits.

Overall C
*As stated by ALS: TDS analysis may bias high for sample ID GWB02_130222 due to the presence of fine particulate matter, which may pass through the
prescribed GF/C paper.
*As stated by ALS: Sample TRIP SPIKE contains volatile compounds spiked into the sample containers prior to dispatch from the laboratory. BTEX compounds
spiked at 20 ug/L.
The sample receipt temperature (5.6°C) was above the URS standard of 4°C. As the samples were stored on ice from time of collection and then stored under
laboratory conditions (refrigerated to 4°C) prior to analysis it is not expected to affect the data quality of the batch.

The frequency of LCS for total phosphorus analysis did not meet the expected rate (10% actual Vs 15% expected). As this is only a minor discrepancy and all
lother QAQC for the batch met required frequencies it is not likely to affect the data quality of the batch.

 This batch is i to be for envir | interp! ive use.
Note: When concentrations are less than LOR for both the primary and secondary results, no RPDs are calculated.

Performed By: Simon Shepherd Checked By: Shannon Higgs
Date: 13-Nov-13 Date: 14/11/2013|

URS Australia Pty Ltd \\syd-fs\DFS-Jobs\NW C\43207448\5 Works\Lab\Data Validation ES1304056.xIsx






Eagleton Hydrogeological Assessment

URS Job No.: 43207448

DATA VALIDATION
RPD Calculations

Location GWB04 GWB04 GWB04
ple ID GWB04_130222 | QC100_130222 | QC200_130222
Date Sampled 22/02/2013 22/02/2013 22/02/2013
ple Type Primary Secondary Tertiary
Analyte LOR1 LOR2 LOR3 Units Primary vs. Duplicate | Primary vs. | Primary vs. Triplicate | Primary vs.
RPDs Duplicate RPDs Triplicate
Assessment Assessment
Ammonia as N 0.01 0.01 0.01 mg/I 0.01 0.01 < 0.01 0.00% Pass 0.00% Pass
Bicarbonate Alkalinity as CaCO3 1 1 1 mg/I 374 371 372 0.81% Pass 0.54% Pass
Cadmium, D 0.0001 0.0001 0.0001 mg/| 0.0001 < 0.0001 < 0.0001 0.00% Pass 0.00% Pass
Calcium, D 1 1 1 mg/I 224 216 222 3.64% Pass 0.90% Pass
Chloride 1 1 1 mg/| 1630 1630 1610 0.00% Pass 1.23% Pass
Copper, D 0.001 0.001 0.001 mg/| 0.003 0.003 0.002 0.00% Pass 40.00% Pass-1
Electrical Conductivity 1 1 1 us/cm 6060 6080 6060 0.33% Pass 0.00% Pass
Ionic Balance 0.01 0.01 0.01 % 3.41 3.07 3.64 10.49% Pass 6.52% Pass
Magnesium, D 1 1 1 mg/I 190 190 193 0.00% Pass 1.57% Pass
Nickel, D 0.001 0.001 0.001 mg/| 0.006 0.005 0.006 18.18% Pass 0.00% Pass
Nitrate as N 0.01 0.01 0.01 mg/| 0.03 0.04 0.06 28.57% Pass 66.67% Pass-1
Nitrite + Nitrate as N 0.01 0.01 0.01 mg/| 0.03 0.04 0.06 28.57% Pass 66.67% Pass-1
pH Value 0.01 0.01 0.01 pH unit 7.57 7.47 7.58 1.33% Pass 0.13% Pass
Potassium, D 1 1 1 mg/I 20 21 18 4.88% Pass 10.53% Pass
Sodium, D 1 1 1 mg/I 796 791 784 0.63% Pass 1.52% Pass
Sulphate as SO4 2-, D 1 1 1 mg/I 212 207 209 2.39% Pass 1.43% Pass
Total Alkalinity as CaCO3 1 1 1 mg/I 374 371 372 0.81% Pass 0.54% Pass
Total Anions 0.01 0.01 0.01 MEQ/L 57.9 57.7 57.2 0.35% Pass 1.22% Pass
Total Cations 0.01 0.01 0.01 MEQ/L 62 61.4 61.5 0.97% Pass 0.81% Pass
Total Dissolved Solids, T 10 10 10 mg/I 3720 4100 3680 9.72% Pass 1.08% Pass
Total Phosphorus as P 0.01 0.01 0.01 mg/I < 0.01 0.02 0.02 66.67% Pass-1 66.67% Pass-1
Zinc, D 0.005 0.005 0.005 mg/| 0.022 0.022 0.026 0.00% Pass 16.67% Pass
Legend:
RPD Control Limits
Pass - RPD <= 30%
Pass-1 - RPD > 30%, Analysis results < 10 times Detection Limit
Pass-2 - RPD > 30% and RPD <= 50%, Analysis result > 10 times Detection Limit and < 20 times Detection Limit
Exceeds RPD Control Limits
URS Australia Pty Ltd 20f2

Data Validation ES1304056.xIsx
Prepared By:S.S
Checked By:S.Higgs
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