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LIMITATIONS

The sole purpose of this report and the associated services performed by Soil Water Consultants (SWC) was to undertake a Soil
and Waste Characterisation for the proposed Ridges Iron Ore Project (RIOP). This work was conducted in accordance with the
Scope of Work discussed with Kimberley Metals Group (‘the Client’).

SWC performed the services in a manner consistent with the normal level of care and expertise exercised by members of the
earth sciences profession. Subject to the Scope of Work, the soil and waste characterisation was confined solely to the Ridges
Iron Ore Project. No extrapolation of the results and recommendations reported in this study should be made to areas external
to this project area. In preparing this study, SWC has relied on published soil reports from various soil researchers and
information provided by the Client. All information is presumed accurate and SWC has not attempted to verify the accuracy or
completeness of such information. While normal assessments of data reliability have been made, SWC assumes no
responsibility or liability for errors in this information. All conclusions and recommendations are the professional opinions of
SWC personnel.

SWC is not engaged in reporting for the purpose of advertising, sales, promoting or endorsement of any client interests. No
warranties, expressed or implied, are made with respect to the data reported or to the findings, observations and conclusions
expressed in this report. All data, findings, observations and conclusions are based solely upon site conditions at the time of the
investigation and information provided by the Client.

This report has been prepared on behalf of and for the exclusive use of the Client, its representatives and advisors. SWC
accepts no liability or responsibility for the use of this report by any third party.
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1 INTRODUCTION

Soil Water Consultants (SWC) were commissioned by Kimberley Metals Group (KMG) to undertake a pre-mine soil
and waste characterisation study for the proposed Ridges Iron Ore Project (RIOP). The purpose of this assessment
was to identify and characterise all surficial soil and waste materials in the disturbance area and suggest
management strategies for their handling and utilisation. This information provides baseline data that will be used
to assist in the mining of these soils, restoration of the post-mining soil profile and the identification of potential
environmental impacts that may occur in response to mining. Implementation of the waste management
recommendations suggested in this report will ensure that only optimal materials are used in the rehabilitation of
the backfilled mine pits and in the construction of the outer surface of the waste dumps, thus facilitating stability
and revegetation.

1.1 STUDY OBIJECTIVES

The objectives of this soil survey were to:

Define the distribution of the soils in the Ridges Pre-Mine Soil Study Area (the study area);
e  Characterise the physical and chemical properties of these soils;
. Identify soils that may develop adverse soil properties during mining and rehabilitation;

e  Suggest management strategies for the handling and utilisation of these soils during mining and
rehabilitation.

1.2 SCOPE OF WORK

The Scope of Work completed by SWC included:

Obtain and review all of the existing exploration and production drilling data from KMG;

. Prepare geological cross-sections throughout the soil study area and identify provisional Soil Mapping Units
(SMU) from these cross-sections;

. Excavate soil trenches to expose and examine the soil profile in each SMU;

. Using field and laboratory analysis, and the morphological descriptions, finalise the definition of SMU
boundaries and characteristics for the soil study area;

. Preparation of this report.

© Soil Water Consultants 2010. All rights reserved.
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2 SITE DESCRIPTION
2.1 STUDY LOCATION

The RIOP is located with the Shire of Wyndham - East Kimberley, approximately 78 km from the Northern Territory
border and 120 km SSW of Kununurra (Figure 2.1). The deposit is located along a major north-south trending
escarpment, approximately 6 km east of the Great Northern Highway (Figure 2.2).

2.2 PROJECT BACKGROUND

The RIOP consists principally of two deposits named Sam and Tony Pits (Figure 2.3). Two orebody outlines have
currently been identified consisting of a high-grade hematite-rich deposit and a larger low-grade more magnetite-
rich deposit. Areas of the proposed pits are provided in Table 2.1. The iron ore deposits have formed by supergene
alteration and iron enrichment of the previous sandstone formation, and subsequently it is relatively shallow with
a maximum depth of only 24 m. The orebody occurs close to surface over most of the area, and therefore there is
minimal requirement for waste dumps, with backfilling of the mine void being considered as a possible option to
further reduce the requirement of permanent waste dumps.

Additional infrastructure associated with the RIOP includes: Run-Of-Mine (ROM) Pad, crusher, workshop, laydown
area, site offices and carparks. These ancillary facilities will be located on the flatter plain area to the west of the
escarpment (Figure 2.3).

Table 2.1: Areas of proposed mine areas at the RIOP.

High grade area (m?) Low grade area (m?)
Sam Pit 186,295 522,691
Tony Pit 73,641 140,421

Given the shallow elongate nature of the deposits, surface miners are likely to be used. Mined ore will be
excavated and trucked to the ROM Boxcut located between the two pits (Figure 2.3). From there the ore will be
trucked to the ROM Pad, down the escarpment, and then crushed for transport by road to Wyndham where it will
be shipped to overseas clients.

2.3 CLIMATE

The study area experiences a tropical climate with warm, dry winters and hot, wet summers. The average long-
term (1889 - 2009) annual rainfall for the area is 624 mm, with 80% of the total rainfall falling between the months
of December and March. During the wet season (Dec - Mar) daily rainfalls of > 100 mm have been recorded, with
these associated with large cyclonic events (for example, on the 17" March 2005 a total of 209 mm of rain was
recorded at the Lissadell weather station associated with Cyclone Ingrid, whilst close to 100 mm fell on the 11"
December 2000, associated with Cyclone Sam).

The average long-term (1889 - 2009) annual pan evaporation is approximately 2850 mm (Table 2.2), with a
monthly average of 242 mm. Potential evaporation exceeds rainfall for all months of the year, and subsequently
the environment exists in a water deficit condition.

© Soil Water Consultants 2010. All rights reserved.
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Table 2.2: Average monthly rainfall (mm) and pan evaporation data (mm) for the study area (Lissadell; Station
number 2016; Bureau of Meteorology, 2009).

Month Rainfall (mm) Pan Evaporation (mm)
(1889 —2009) (1989 —2009)

January 151.8 242.1
February 157.9 197.8
March 101.1 215.8
April 18.4 218.9
May 5.9 202.7
June 3.5 178.9
July 4.3 194.6
August 1.2 230.8
September 3.8 275.0
October 21.2 315.3
November 50.7 300.5
December 105.1 277.2
Annual 624.5 2849.1

2.4 GEOMORPHOLOGY

The landscape within the RIOP is dominated by the large north-south trending sandstone escarpment, which hosts
the mineralised iron ore deposits (Plate 2.1; Figure 2.4). The escarpment rises approximately 300 m from the
surrounding granitic plain and reaches a maximum elevation of 668 m AHD (Figure 2.5). East of the escarpment the
plateau landsurface gently slopes towards Lake Argyle, located approximately 40 km east-northeast of the RIOP.

At a local-scale within the RIOP the geomorphology of the plateau surface is strongly controlled by a series of
north-south trending structural surfaces or geological contacts, resulting in a steeply dipping east-west landsurface
(Figures 2.6 and 2.7). Within the proposed Sam Pit area the landsurface steeply dips from a maximum elevation of
668 m on the western side of the deposit to around 580 m to the east (Figure 2.6), with slopes of between 15 - 20°
over most of the deposit (Plates 2.2 and 2.4). At the base of the slope there is a broad alluvial valley, approximately
250 m wide (Plate 2.5), with a centralised drainage line. Surface water within this drainage system flows
predominately to the north, becoming March Fly Creek.

In the Tony Pit area the landsurface dips from 650 m west of the proposed pit to 550 m in the east (Figure 2.7).
Slopes vary from 15 - 20° (Plate 2.6), and unlike in the Sam Pit area there is no broad valley at the base of the slope
(Plate 2.7). At the Tony Pit the linear slope abuts the structural contact with the adjoining unweathered Hensman
Sandstone and Golden Gate Siltstone (Plate 2.8). The contact between the steep slope and the unweathered
basement rocks creates a defined drainage line which flows south over the edge of the escarpment.

© Soil Water Consultants 2010. All rights reserved.
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Plate 2.1: Dominant sandstone escarpment which hosts mineralised deposits.

Plate 2.2: Approximate location of the Sam Pit showing the considerable relief of the area.

© Soil Water Consultants 2010. All rights reserved.
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Plate 2.3: Characteristic steep vegetated slope within the Sam Pit area.

Plate 2.4: Very steeply dipping portion (20° slope) of the landsurface in the Sam Pit area.

© Soil Water Consultants 2010. All rights reserved.
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Plate 2.5: Broad alluvial valley at the base of the slope in the Sam Pit area.

Plate 2.6: Steep linear slope within the Tony Pit area.

© Soil Water Consultants 2010. All rights reserved.
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Plate 2.7: Steep linear slope within the Tony Pit area looking east.

Plate 2.8: Abrupt contact between the steeply dipping landsurface of the Tony Pit area and the remnant structural
surface of the Hensman Sandstone and Golden Gate Siltstone.

© Soil Water Consultants 2010. All rights reserved.
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2.5 GEOLOGY

The regional geology covering the RIOP is shown in Figure 2.8, whilst a schematic cross-section is provided in
Figure 2.9. The RIOP occurs within the metasediments of the once extensive Carr Boyd Basin, which consists of
interbedded sandstone, siltstone and mudstone sequences deposited under a shallow-water environment
(Xploray, 2006). These basin sediments were deposited onto the existing Proterozoic granite - gneiss terrane of the
Lamboo Complex, which forms the relatively flat granitic plain area surrounding the RIOP.

The basal portion of the Carr Boyd Basin consists predominately of a sandstone end-member, labelled the
Hensman Sandstone. Unconformably overlying the sandstone is the Golden Gate Siltstone, which was
subsequently covered by the Lissadel Formation. Uplifting of the basin sediments and subsequent erosion during
the Mesozoic - Paleozoic Periods exposed the basal Hensman Sandstone along the western edge of the basin.
Extensive lateritic weathering of the exposed Hensman Sandstone during the Tertiary Period and subsequent
supergene mineralisation of iron resulted in the formation of the iron-ore deposits to be mined at the RIOP. The
eastern extent of the magnetite-hematite deposit is constrained by the presence of the remnant Golden Gate
Siltstone overlying the Hensman Sandstone; the presence of the fine-textured siltstone would have limited the
extent of lateritic weathering of the underlying sandstone and the enrichment of iron.

2.6 REGIONAL SOILS

The soils within the RIOP have been mapped at a regional scale by the Department of Agriculture as part of the
Rangelands and Arid Interior Soil - Landscape Survey (Tille, 2006). A map showing the regional distribution of soils
is provided in Figure 2.10.

Soils on the escarpment and associated sandstone plateau consist of shallow sands, often gravelly, overlying a
consolidated laterite, sandstone, siltstone or mudstone basement. The soils have formed primarily by in situ
weathering of the parent rocks, and subsequently their properties reflect the characteristics of the parent
materials. In lower slope positions the depth of the surface soil cover increases and becomes more silty with a
dominated loamy texture.

Soils within the surrounding plain consist of shallow granitic detritus overlying unweathered granite (Plate 2.9).
Granitic outcrops are common through the area creating a gently undulation relief, with the depth of soil cover
varying according to slope position. The surface soils are primarily gritty yellow sands with neutral to alkaline pH.
Drainage lines within the area consist of weathered, well rounded fragments of granite in a loss sand matrix.

© Soil Water Consultants 2010. All rights reserved.
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Plate 2.9: Shallow, predominately sandy soils overlying unweathered granitic bedrock within the plain surrounding
the escarpment.

Plate 2.10: Sandy soils within drainage lines in the granite plain area surrounding the escarpment.

© Soil Water Consultants 2010. All rights reserved.
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3 STUDY METHODOLOGY
3.1 SOIL CHARACTERISATION

3.1.1 SOIL SAMPLE COLLECTION

Soil materials within the proposed Sam and Tony Pits and the waste dump areas were investigated by shallow
trench excavation. Sampling was undertaken in August 2009 and the locations of the sampling sites are shown in
Figure 3.1. Shallow trenches were excavated by hand to a maximum depth of 0.6 m (Plate 3.1), with 24 sites
investigated across the proposed mining disturbance area.

Soil samples were collected at regular intervals down the surficial profile to ensure that any pedologic organisation
or horizonation was identified and that each of the major soil materials was sampled. Approximately 3 kg of soil
was collected for each material for detailed laboratory analysis (Section 3.1.2).

Plate 3.1: Sampling of the surficial soil materials in the proposed disturbance area

3.1.2 LABORATORY ANALYSIS

The physical and chemical properties of the various soil materials collected in the field were assessed in the
laboratory. The properties listed in Table 3.1 were assessed for representative soil materials. Analysis of the
physical properties was undertaken at Soil Water Analysis (SWA) Laboratories, whilst the chemical properties were
assessed at CSBP Laboratories.
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Table 3.1: Physical and chemical properties examined in the laboratory

Physical properties Chemical properties

e Soil structure . Nutrients (Mineralised Nitrogen, Colwell
Phosphorus and Potassium, and extractable

. Bulk density Sulfur)

. Particle size distribution e  Organic carbon

. Gravel content . pH

. Saturated hydraulic conductivity . Electrical conductivity (salinity, EC)

*  Unsaturated hydraulic conductivity e Exchangeable cations (Calcium, Magnesium,

e  Water retention properties Sodium and Potassium)
. Cation exchange capacity (CEC)

e  Sodicity (Exchangeable sodium percentage —
ESP)

All physical and chemical properties were assessed against standard Australian soil property criteria.
3.2 WASTE CHARACTERISATION

Waste materials at the RIOP are generally regarded as the uneconomic portion of the consolidated lateritic profile
underlying the surface friable soils. Although the mine pits are planned to be backfilled with excavated waste
materials, a proportion of this material will need to be stored in permanent above-ground waste dumps. In order
to determine how these materials will behave during the construction and rehabilitation of the waste dumps, and
whether they represent a risk to the surrounding environment, detailed laboratory investigation was undertaken
to quantify the geochemical characteristics of these materials.

Representative samples of waste material likely to be stored in the waste dumps were selected following a review
of the geological data and observation of intact drill cores. A total of 15 samples of waste material were selected
for analysis (Table 3.2) and the properties assessed included:

° pH

e EC

. Dispersion (structural stability)

. Sodicity (ESP)

° Metals content (metals assessed - As, Ba, Cd, Co, Cr, Cu, Mn, Ni, Pb and Zn)

. Bioavailability or leachability of metals (using the Australian Standard Leaching Procedure - AS4439.3 - 1997,
under both a neutral and a highly acidic leach environment)

The presence of potential acid forming (PAF) or acid rock drainage (ARD) materials was not tested as the
redoximorphic conditions in which the waste materials exist is unlikely to facilitate sulfide formation or hosting of
sulfide minerals. The lateritic profile exists in a highly weathered oxidising environment, and subsequently any PAF
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materials would have previously oxidised resulting in an acidic material. Measurement of the pH of the waste
materials will identify if such oxidation of sulfides has occurred in the past.

Table 3.2: Waste materials selected for detailed laboratory analysis.

Drillhole ID Depth (m)

0-1

RIDD 006 2-3

RIDD 007 1-2

RIDD 011

RIDD 018 1-2
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4 SOIL & WASTE CHARACTERISATION
4.1 SOILS CHARACTERISATION

41.1 SoiL MAPPING UNITS

Based on the evolutionary history of the project area and the morphological characteristics of the soil profiles
exposed by trench excavation, three distinct Soil Mapping Units (SMU) were identified in the RIOP:

e  SMU 1: Deep gravelly duplex
e  SMU 2: Shallow gravel over ironstone
e  SMU 3: Shallow gravel over siltstone.

The relationship between these SMU and the major soil groups of Western Australia (Schoknecht, 2001) and the
Australia Soil Classification (Isbell, 1996) are presented in Table 4.1.

Table 4.1: Relationship between the SMU identified in this study and the major soil groups of Western Australian
and the Australian Soil Classification.

SMU (Present study) Major soil group, WA Australian Soil Classification
(Schoknecht, 2001) (Isbell, 1996)

1. Deep gravelly duplex Deep sandy gravel Ferric Chromosol

2. Shallow gravel over ironstone Shallow gravel Ferric - Petroferric Tenosol

3. Shallow gravel over siltstone Shallow gravel Ferric - Petroferric Tenosol

A detailed description of each SMU identified in this study is provided below, whilst their distribution across the
study area is shown in Figure 4.1.

4.1.2 SMU 1: DEEP GRAVELLY DUPLEX

This soil type or SMU occurs over the majority of the proposed mining disturbance area (Figure 4.1). A
characteristic soil profile showing the physical and chemical properties of the soils is shown in Figure 4.2. It has
negligible pedogeneic organisation and consists of 30 to 60+ cm of reddish brown gravelly loamy sand to gravelly
sandy loam overlying a solid siltstone or ironstone base (Plate 4.1). The surface soils typically have gravel contents
> 60 %, with the gravel fraction loosely set in the finer textured matrix. The particle size distribution within SMU 1
exhibits a defined toposequence, with the gravel fraction and gravel size decreasing with distance downslope and
a corresponding increase in the silt and clay content (Table 4.2). This transition in particle size distribution with
distance downslope is shown in Plate 4.2.

The high gravel fraction of the surface soils results in them having a high permeability (> 2 m/day). Subsequently,
rainfall rapidly infiltrates the soil surface and recharges the soil moisture content, with minimal surface runoff. Any
runoff that does occur (i.e. during high intensity storm events) is unlikely to cause significant erosion as the
abundance of gravels and ironstone fragments on the surface (Plate 4.3) reduce the slope length and
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corresponding flow velocity; hence there is insufficient energy to detach the surface soil particles causing erosion;
during the site visit no evidence of erosion of any surfaces was observed.

Plate 4.1: Typical soil profile in SMU 1.

Surficial gravelly soils

Solid ironstone base

Plate 4.2: Nature of the surficial soils in SMU 1 with distance downslope.
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Table 4.2: Variation in particle size distribution with distance downslope in SMU 1.

Slope Depth Gravel fraction size distribution (%) . Particle size distribution (< 2 mm soil fraction)
] Gravel fraction (%)
location (cm) > 100 mm 100-60mm 60 - 20 mm 20-2mm % Sand % Silt % Clay
0-10 10 30 40 20 80.4 77.9 10.7 11.4
10-20 6 25 50 19 76.7 81.4 10.4 8.2
Upper
PP 20-30 - - - - 77.3 - - -
slope
30-40 2 40 40 18 88.2 75.5 5.8 18.7
40-50 - - - - 75.9 - - -
0-10 1 20 18 60 71.5 64.8 16.5 18.7
10-20 1 20 19 60 64.3 65.8 10.4 8.2
Mid slope 20-30 - - - - 66.2 - - -
30-40 - - - - 59.8 - - -
40-50 1 15 44 40 53.2 64.4 9.0 26.7
0-10 0 1 30 69 2.6 50.5 18.3 31.2
10-20 0 1 20 79 2.3 45.2 21.0 33.8
Lower
slope/valley 20-30 - - - - 3.7 - - -
floor
30-40 0 1 25 74 4.2 40.9 25.6 33.5
40 -50 - - - - 4.6 - - -
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The presence of the surface gravels also protects the surface soils from wind erosion. These soils, however, are
highly susceptible to wind erosion once disturbed, as shown in Plate 4.4. This susceptibility is due to the relatively
high fine silt and clay content in the finer fraction, which is highly mobile and easily dispersed by wind action. Dust
control measures, such as spraying with non-saline water or use of chemical binding agents, will need to be
applied during mining at this site to prevent the loss of this valuable soil resource and potential impact to
surrounding vegetation (i.e. by coating their leaves and thus impacting on photosynthesis and transpiration).

Plate 4.3: Abundance of surface gravels protecting the soils from wind and water erosion.

The surficial gravelly soils in SMU 1 are slightly to very strongly acidic with pH values between 4 and 6 (Figures 4.3
and 4.4). This acidity is to be expected given the highly weathered nature of the soils and the dominance of iron
oxides (i.e. ferrolysis results in the release of H" ions which cause the pH of the materials to be become acidic). All
salts have been leached from the surface soils, resulting in EC values < 10 mS/m and sodicity values typically < 6 %
(i.e. non-sodic soils; Figure 4.3 and 4.4). The surface soils are therefore structurally stable and non-dispersive.

As the surface soils in SMU 1 exhibit little pedogenic organisation no defined topsoil, as represented by a build-up
of organic matter, is present. In the surface 10 cm of the profile there is an abundance of large to fine roots, and a
slight accumulation of nutrients; although the soils generally have very low levels of mineralised N (< 8 mg/kg),
plant available P (Colwell P: < 5 mg/kg), plant available K (Colwell K: 36 - 278 mg/kg) and extractable S (1.5 - 4
mg/kg).
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Plate 4.4: High wind erosion potential of the surface soils in SMU 1.

4.1.3 SMU 2: SHALLOW GRAVEL OVER IRONSTONE

This soil type represents a truncated version of SMU 1, with the surface gravelly soils having a depth of < 30 cm
(Plate 4.5). This SMU occurs in areas of considerable relief (i.e. > 20 ° slope; Plate 4.6), and subsequently the
majority of the surface soil profile has been eroded.

The physical and chemical properties of the surface gravelly soils in SMU 2 are equivalent to those in SMU 1,
emphasizing their common origin. The surface soils are friable, highly permeable and have a low hardsetting
potential. They are also slightly to strongly acidic, non-saline, non-sodic and non-dispersive (Figure 4.5); these soils
therefore exhibit optimal physical and chemical limitations for handling and utilisation.

The presence of the solid ironstone base close to the soil surface strongly influences the nature of the vegetation
in SMU 2. The downward extension of roots is restricted by the ironstone and the roots of the vegetation are
constrained to the shallow surface soils, developing a dominant lateral root system. This root distribution
significantly limits the availability of soil moisture as the surface soils remain in a water deficit condition for the
majority of the years as a result of their low water holding capacity. Consequently, the vegetation in SMU 2 is
dominated by shallow-rooted, low transpiring grasses with trees only occurring in regions where the underlying
ironstone is fractured, thus allowing roots to access moisture stored deeper in the soil profile.
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Plate 4.5: Characteristic soil profile in SMU 2.

Plate 4.6: Location of SMU 2 on very steep slopes in SMU 1.
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Plate 4.7: Transition from SMU 1 to SMU 2, marked by the change in vegetation structure from woodland to
grassland.

SMU 1 (Woodland vegetation)

SMU 2 (Grassland vegetation)

4.1.4 SMU 3: SHALLOW GRAVEL OVER SILTSTONE

This soil type is restricted to the Tony Pit and corresponds to areas where unweathered remnant portions of the
Golden Gate Siltstone (Section 2.5) occur at (Plate 4.8) or close to (i.e. < 10 cm of depth; Plate 4.9) the soil surface.
The properties of the surficial gravelly soils are similar to those exhibited in SMU 1 and 2, and are slightly to
strongly acidic, non-saline, non-sodic, structurally stable and non-erosive (Figure 4.5).

As with SMU 2, the thin surface soil cover restricts the distribution of trees and larger shrubs, and subsequently
the vegetation in SMU 3 is dominated by grasses (Plate 4.10).

© Soil Water Consultants 2010. All rights reserved.
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Plate 4.8: Presence of unweathered siltstone at the surface in SMU 3.

Plate 4.9: Presence of unweathered siltstone within the surface 10 cm of the profile in SMU 3.
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Plate 4.10: Grass species dominating the surface in SMU 3.
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Figure #: 4.2- Characteristic soil profile for SMU 1 - Deep gravelly duplex

Easting: 421,021

Northing: 8,161,900

Trench No.:

Trench 16

Morphological description:

Ironstone

Massive ironstone

Soil properties:

Physical properties
Particle size distribution " ] Saturated Hydraulic Structural Stability :
Depth (m) | Soil material Structure Buzk /'g;’;?ty orc]—s(i)tt al(o/) SO'I(fAtFEZ;]gth Conductivity Ha(r)(iztre]ttgl]g
Sand (%) | Silt (%) | Clay (%) Texture 9 p y (e (m/day) Macro (slaking) | Micro (dispersive) p
0-10 Single grain 83.57 10.79 5.64 Loamy sand - - <0.5 5.92 Very poor Good Very low
10 - 20 Gravelly Single grain 82.25 10.94 6.81 Loamy sand - - <0.5 - Very poor Good Very low
20 - 30 sandy loam | sjngle grain | 79.35 7.13 13.52 Sandy loam - - <05 > 20 Very poor Good Very low
30 - 40 Single grain 77.17 7.45 15.39 Sandy loam - - <0.5 - Very Poor Good Very low
Chemical Properties
Nutrients (mg/kg)
EC Exchangeable Cations (meq/100g)
i i 0,
Depth (m) | Soil material NOs NH,* Colwell i s OrgC (%) (ms/m) pHw pPHca PRI ESP
N N P K Ca Mg Na K CEC
0-10 1 1 2 165 3.7 1.76 1.7 5.9 4.9 - 1.87 0.44 0.06 0.35 2.72 2.21
10 - 20 Gravelly 1 1 3 165 10.5 1.26 1.7 5.2 4.2 - 1.33 0.29 0.07 0.29 1.98 3.54
30 - 40 sandy loam 1 1 4 124 11.9 0.45 2.7 5.1 4.2 - 1.73 0.34 0.11 0.21 2.39 4.60
40 - 50 1 2 2 78 14.5 0.54 3.6 5.4 4.5 - 3.70 0.51 0.15 0.16 4.52 3.32
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4.2 WASTE CHARACTERISATION
The results of the waste characterisation are provided in Tables 4.3 - 4.5.

The lateritic waste materials are typically slightly to strongly acidic, in response to their high iron content (i.e.
ferrolysis releases H' into the soil solution), non-saline, non-sodic (ESP < 6 %) and non-dispersive (Emerson
Dispersion Class 6). These materials are highly weathered and subsequently nearly all salts (including exchangeable
Na*) have been removed. The structural stability of these materials occurs in response to the low sodicity and
aggregation by iron oxides. Even when excavated and fractured, the lateritised waste materials will remain
structurally stable as negligible silt and clay contents occur; hence the < 2 mm size fraction rapidly settles out of
solution, with no mobilisation or slaking of finer particles.

Table 4.3: Chemical properties of waste materials in the RIOP.

Drillhole  Depth EC E_mersc,’n Pxchangeable c;:(i,on content CEC ESP

ID (m) PR (ms/m)  D'sPersion (mee/100 (meq/100g) (%)
Class* Ca Mg Na K

0-1 6.65  30.3 Class 6 038 048 008  0.09 1.03 7.77

1-2 611  4.96 Class 6 094 054 010 022 1.80 5.56

'2'5: 2-3 504  1.60 Class 6 169 048 009  0.32 2.58 3.49

3-4 473 168 Class 6 496 130 014 056 6.69 2.01

4-5 516 579 Class 6 332 170 007 029 5.38 1.30

0-1 723 659 Class 6 276 144 015 028 4.66 3.22

F:(';D 1-2 6.73  29.7 Class 6 054 069 004 0.6 1.43 2.80

2-3 569 215 Class 6 061  2.38 0.1 0.16 3.24 3.08

0-1 598 235 Class 6 492 153 003 032 6.80 0.44

RIDD 1-2 6.24  3.36 Class 6 176  1.02 003  0.11 1.91 1.57

011 2-3 6.15 2.96 Class6 1414 7.88  0.04  0.65 22.71 0.18

3-4 637 276 Class 6 1.54 215 003 031 4.03 0.74

0-1 6.86 8.1 Class 6 405 100 003 023 5.31 0.56

F:)IlD: 1-2 6.27 298 Class 6 127 063 002 020 2.12 0.94

2-3 562 235 Class 6 130 059 002 0.19 2.10 0.95

* Emerson Dispersion Class: Class 6 - Non dispersive (flocculated) in both a undisturbed and disturbed condition.

The metals content of the waste materials is shown in Table 4.4. In these materials only As is elevated. But
although As is enriched, the bioavailability results shown in Table 4.5 indicate that it is not mobile, either under a
neutral or highly acidic leaching environment. It is therefore likely that the high As concentration represents
structural elements in the iron-rich materials (i.e. through isomorphic substitution), and is not readily
exchangeable or released into the environment.
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Table 4.4: Metals content and relative enrichment for the various waste materials tested. Values highlighted in Red are significant enrichment, whilst those in Green
represent slight enrichments.

Element As Ba cd Co Cr Cu Mn Ni Pb Zn
ACA* 1.5 500 0.11 20 100 50 950 130 14 75
Sample # Depth (m) Metal + Metal Metal Metal Metal Metal | Metal Metal Metal Metal GAl
content content content content content content content content content content
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
0-1 24 3 137.7 0 0.3 1 4.1 0 41 0 141 1 78 0 12 0 22 0 10 0
1-2 18 3 86 0 0.4 1 3.1 0 145 0 119 1 83 0 30 0 24 0 11 0
RIDD 006 2-3 26 4 138.3 0 0.2 0 6 0 6 0 92 0 209 0 11 0 57 1 13 0
3-4 27 4 31.4 0 0.2 0 20.4 0 17 0 107 1 430 0 15 0 89 2 64 0
4-5 48 4 9.6 0 <0.1 0 38.7 0 7 0 85 0 1157 0 12 0 157 3 86 0
0-1 38 4 8.4 0 <0.1 0 9.2 0 16 0 14 0 87 0 7 0 7 0 2 0
RIDD 007 1-2 36 16.5 0 <0.1 0 20.8 0 8 0 27 0 130 0 6 0 6 0 2 0
2-3 69 6.2 0 <0.1 0 10.3 0 9 0 30 0 31 0 6 0 6 0 <1 0
0-1 97 55.1 0 0.2 0 2.2 0 38 0 253 2 12 0 11 0 16 0 4 0
1-2 93 55.3 0 0.2 0 2.2 0 42 0 234 2 17 0 12 0 14 0 3 0
RIDD 011
2-3 94 64 0 0.3 1 1.7 0 48 0 225 2 5 0 11 0 13 0 2 0
3-4 92 5.3 0 <0.1 0 25 0 8 0 124 1 226 0 7 0 20 0 40 0
0-1 79 4.6 0 <0.1 0 9.7 0 13 0 129 1 140 0 6 0 17 0 3 0
RIDD 018 1-2 212 6.7 0 0.2 0 5.7 0 19 0 183 1 57 0 9 0 23 0 4 0
2-3 110 5.4 0 0.2 0 6.2 0 23 0 204 1 104 0 13 0 11 0 10 0

* ACA = Average Crustal Abundance

' GAIl = Global Abundance Index
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Table 4.5: Bioavailability of metals within the various materials under both a neutral (pH 5.5 - 6.5) and high acidic (pH 2.5) leaching environment.

Neutral Solution (pH 5.5 - 6.5)

Element Ba Cd Co Cr Cu Mn Ni Pb Zn
Leachate Proportion Leachate Proportion Leachate Proportion Leachate Proportion Leachate  Proportion Leachate  Proportion Leachate Proportion Leachate  Proportion Leachate  Proportion  Leachate Proportion
concentration leached concentration  leached  concentration  leached concentration leached concentration leached concentration leached concentration leached concentration leached concentration leached concentration leached
Sample Dg;’;h mglL % mglL % malL % mglL % mg/L % malL % mglL % mglL % mglL % mglL %
0-1 0.0009 0.0000016 0.0528 0.000203  <0.00002 0 0.0007 0.0000008 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
1-2 0.0008 0.0000012 0.0453 0.000173  <0.00002 0 0.0003 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
RIDD006 2-3 <0.0005 0 0.0477 0.000183  0.00003 0 0.0005 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
3-4 <0.0005 0 0.0502 0.000193  0.00004 0 0.001 0.000002 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
4-5 <0.0005 0 0.0504 0.000194  0.00004 0 0.0014 0.0000036 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 0.2 0.000724
0-1 <0.0005 0 0.0411 0.000156  0.00002 0 0.0018 0.0000052 <0.1 0.000198 <0.1 0.000168 0.1 0.000398 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
RIDD 007 1-2 <0.0005 0 0.0349 0.000132  0.00003 0 0.0009 0.0000016 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
2-3 <0.0005 0 0.0245 0.00009 <0.00002 0 0.0003 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
0-1 <0.0005 0 0.0375 0.000142  <0.00002 0 0.0001 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
1-2 0.0006 0.0000004 0.0489 0.000188  <0.00002 0 0.0002 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
rep o 2-3 0.0008 0.0000012 0.0415 0.000158  <0.00002 0 0.0001 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
3-4 <0.0005 0 0.0331 0.000124  <0.00002 0 <0.0001 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
0-1 <0.0005 0 0.0193 6.92E-05  <0.00002 0 0.0002 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
RIDD 018 1-2 <0.0005 0 0.0324 0.000122  <0.00002 0 <0.0001 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
2-3 <0.0005 0 0.0309 0.000116  <0.00002 0 <0.0001 0 <0.1 0.000198 <0.1 0.000168 <0.1 0.000198 <0.1 0.000198 <0.2 0.0004 <0.1 0.000124
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Table 4.5 continued...

Acidic solution (pH 2.5)

Element As Ba Cd Co Cr Cu Mn Ni Pb Zn

Leachate Proportion Leachate Proportion Leachate Proportion Leachate Proportion Leachate  Proportion Leachate  Proportion Leachate Proportion Leachate  Proportion Leachate  Proportion  Leachate Proportion
concentration leached concentration  leached  concentration  leached  concentration leached concentration leached concentration leached concentration leached concentration leached concentration leached concentration leached

Sample Depth

# (m) mg/L % mg/L % mg/L % mg/L % mg/L % mg/L % mg/L % mg/L % mg/L % mg/L %
0-1 0.0005 0 0.1537 0.000603  0.00004 0 0.0153 0.0000592 <0.1 0.000198 <0.1 0.00014 0.5 0.001988 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
1-2 0.0007 0.0000008 0.0936 0.000362 0.00004 0 0.0009 0.0000016 <0.1 0.000198 <0.1 0.00014 0.2 0.000788 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
RIDD 006 2-3 <0.0005 0 0.0461 0.000172 0.00003 0 0.0009 0.0000016 <0.1 0.000198 <0.1 0.00014 0.1 0.000388 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
3-4 0.0011 0.0000024 0.0636 0.000242 0.00002 0 0.0013 0.0000032 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
4-5 0.0005 0 0.0501 0.000188 0.00003 0 0.002 0.000006 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 0.2 0.000712
0-1 <0.0005 0 0.0755 0.00029 0.00003 0 0.0065 0.000024 <0.1 0.000198 <0.1 0.00014 0.3 0.001188 <0.1 0.000198 <0.2 0.0004 02 0.000712
RIDD 007 1-2 <0.0005 0 0.0648 0.000247  0.00003 0 0.0026 0.0000084 <0.1 0.000198 <0.1 0.00014 0.2 0.000788 <0.1 0.000198 <0.2 0.0004 0.1 0.000312
2-3 0.0007 0.0000008 0.0345 0.000126  0.00003 0 0.0005 0 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
0-1 <0.0005 0 0.0589 0.000224  0.00033  0.0000011 0.0029 0.0000096 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
1-2 0.0008 0.0000012 0.0852 0.000329  0.00002 0 0.0031 0.0000104 <01 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
Hep o 2-3 <0.0005 0 0.0623 0.000237 0.00002 0 0.0006 0.0000004 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
3-4 <0.0005 0 0.0371 0.000136  <0.00002 0 0.0014 0.0000036 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
0-1 0.001 0.000002 0.0347 0.000127 0.00003 0 0.0014 0.0000036 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
RIDD 018 1-2 <0.0005 0 0.0671 0.000256 0.00004 0 0.0019 0.0000056 <0.1 0.000198 <0.1 0.00014 <0.1 0.000188 <0.1 0.000198 <0.2 0.0004 <0.1 0.000112
2-3 0.0006 0.0000004 0.0495 0.000186  0.00004 0 0.0008 0.0000012 <01 0.000198 <0.1 0.00014 <01 0.000188 <0.1 0.000198 <0.2 0.0004 <01 0.000112

© Soil Water Consultants 2010. All rights reserved.
4-18



RIDGES IRON ORE DEPOSIT SOIL SURVEY -
SOIL AND WASTE MATERIAL MANAGEMENT SOl IWate r

5 SOIL AND WASTE MATERIAL MANAGEMENT

From the results presented in Section 4 the following soil material management units (SMMU) were identified:
. Topsoil

e  Subsoil

e  Waste material

Each of these materials exhibits specific physical and chemical properties that may either benefit or limit their
handling and utilisation during mining, rehabilitation and closure. Careful management of these soils is therefore
required to ensure rehabilitation success and subsequent closure is not impacted, and that the environmental risks
to the surrounding environment are kept to a minimum.

5.1 TOPSOIL

Although there is negligible profile differentiation in surface soils across the site, topsoil has been delineated as the
the surface 0 - 10 cm of the profile. This soil layer has slightly elevated nutrient and organic matter levels,
compared to the deeper soil materials, and it is likely that the majority of the soil stored native vegetation seed
occurs in this layer. It is therefore recommended that this soil layer be preferentially stripped and stockpiled
separately from the deeper soil materials for use in rehabilitation.

Topsoils within the proposed mining area consist of a friable gravelly loamy sand to sandy loam that is non-saline,
non-sodic, and structurally stable with a high permeability in response to its high gravel fraction. They therefore
have optimal soil properties for use in rehabilitation and can be easily handled and utilised. All temporary topsoil
stockpiles should not exceed 2 m in height to maintain the soils biological activity and native seed viability.

5.2 SUBSOIL

The morphological, physical and chemical properties of the subsoil materials are very similar to the overlying
topsoils consisting of a friable, non-saline, non-sodic and structurally stable gravelly loamy sand to sandy loam. The
subsoil represents a critical soil layer that facilitates the establishment of vegetation on the escarpment. The
friable nature of the subsoil materials enables roots of the vegetation to expand laterally and access fracture
surfaces in the underlying consolidated ironstone or siltstone. A strong correlation between depth of subsoil and
vegetation composition and structure is clearly evident at this site. It is therefore recommended that all friable
gravelly material beneath the topsoil (0 - 10 cm soil layer) and overlying the ironstone/siltstone basement is
stripped and stockpiled as a subsoil for later use in rehabilitation. For volume calculations a subsoil depth of 10 - 40
cm can be used within SMU 1. In SMU 2 and 3 the thickness of subsoil will generally be < 10 cm.

Subsoil materials in all soil types are unlikely to contain an appreciable biological component or native seed store
and subsequently there is no restriction to the height in which they can be stockpiled. Given their friable gravelly
nature, these materials can easily be handled and utilised.

5.3 WASTE MATERIAL

Waste materials represent all consolidated soils below the surficial gravels, corresponding to the highly weathered
ironstone and siltstone. These materials are non-saline, non-sodic, structurally stable and non-dispersive. Although
these materials contain considerable enrichment of As, it is not readily available or mobile under a range of

© Soil Water Consultants 2010. All rights reserved.
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leaching environments; hence it has a very low bioavailability and represent a low risk to the surrounding
environment.

Excavation of the lateritic waste materials to access the underlying orebody will result in fracturing of this material
and a subsequent reduction in particle/aggregate size (diameter). A gravel-rich material, with a minor < 2 mm soil
fraction, will likely be produced and based on the testwork undertaken during this study these gravels will be
structurally stable, non-dispersive and non-erosion. There is therefore no restriction on the utilisation of this
material in the construction of the permanent waste dumps.

5.4 MINE PIT REHABILITATION

To reduce the volume of material to be stored in waste dumps onsite, KMG have proposed to backfill and
rehabilitate the mine voids. A progressive backfill strategy will be implemented whereby excavated waste material
is continuously backfilled into the advancing mined-out void. Topsoil and Subsoil materials will then be placed over
the waste to rehabilitate the soil profile. To facilitate post-mine revegetation of the mine voids it is recommended
that the following profile is reconstructed:

. Topsoil (0 - 10 cm): the presence of the native seed store should facilitate rapid revegetation establishment
and growth. Direct seeding may be required to supplement or return recalcitrant species and to improve the
species richness, plant density and foliage cover so that the closure objectives can be achieved in a timely

manner.

. Subsoil (10 - 40 cm): a minimum of 30 cm of subsoil should be spread over areas where trees are to be re-
established. The thickness of returned subsoil should be recorded so that areas that receive < 30 cm can
easily be identified and revegetated with shallow-rooted, low transpiring revegetation species (i.e. grasses).

. Waste material (> 40 cm).

© Soil Water Consultants 2010. All rights reserved.
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TECHNICAL MEMORANDUM

DATE 15 July 2014 PROJECT No. 147646028-001-M-Revl
TO Leon Hill
Kimberley Metals Group
CcC
FROM Steven Boxall EMAIL sboxall@golder.com.au

MATSU PROJECT — SURFACE WATER RISK ASSESSMENT

1.0 INTRODUCTION

Kimberley Metals Group (KMG) is in the preliminary phase of preparing project plans for the development of
the Matsu Project, located approximately 35 km south-west of Lake Argyle in north-eastern Western
Australia. The proposed mine development area is also located approximately 10 km south-east of KMG's
existing Ridges Mine operation. KMG engaged Golder Associates Pty Ltd (Golder) to undertake an
assessment of the site-specific surface water risks and surface water, drainage and sediment management
requirements for the Matsu Project, including proposed haul road alignments. As a separate study Golder is
also providing an assessment of potential groundwater supply options near the Matsu Project for use in
mining activities including camp supply, construction supply and dust suppression.

This technical memorandum provides a summary of the regional and local hydrology and surface water
drainage systems surrounding the Matsu Project, including a high level assessment of the potential surface
water risks and management requirements.

2.0 OBJECTIVES AND SCOPE

Based on the current understanding of the potential surface water risks and issues at the Matsu Project site,
the objective of this study is to provide a high-level characterisation of regional and local surface water
systems, with particular focus on the identification and assessment of potential risks and impacts to Matsu
Project infrastructure and assets as well as the proposed haul road alignment. More specifically, this
includes the following:

m Assessment and presentation of the historic climate patterns and derivation of rainfall intensity-
frequency-duration (IFD) curves for design storms with durations up to 72 hours and average
recurrence intervals (ARI) of up to 100 years.

m Characterisation of regional and local stream networks, drainage and flow paths and surface water
features relative to the proposed Matsu Project site, haul road alignment and associated infrastructure.

m Assessment of potential surface water risks to site infrastructure and assets across the proposed Matsu
Project site including a review of potential sources, pathways and receptors of surface runoff and
drainage from the proposed development areas.

The assessments defined for this study are aimed at addressing a number of the requirements relating to
surface water management as defined by the Department of Mines and Petroleum (DMP) Guidelines for
Mining Proposals in Western Australia (DMP, 2006). Additionally the outcomes and findings of this
assessment will be used to identify requirements for more detailed surface water, drainage and sediment
management assessments aimed at defining specifications for infrastructure design.

Golder Associates Pty Ltd
Level 3, 1 Havelock Street, West Perth, Western Australia 6005, Australia (PO Box 1914, West Perth WA 6872)
Tel: +61 8 9213 7600 Fax: +61 8 9213 7611 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America

A.B.N. 64 006 107 857
Golder, Golder Associates and the GA globe design are trademarks of Golder Associates Corporation.
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3.0 REVIEW OF REGIONAL CLIMATIC REGIME

The climate of the study area is characterised by a distinct seasonal, tropical/sub-tropical monsoon climate
with a dominant wet (hot and humid) summer season and dry winter months. The dry season is
characterised by a generally stable climate with clear skies, easterly winds, warm daytime temperatures and
occasional cold nights. The initial period leading into the wet season can experience rainfall can be more
extreme, although generally localised and of short duration, as a consequence to convective rainfall events
and thunderstorms. As the wet season progresses across northern Australia, isolated thunderstorm activity
gives way to more dominant large scale, low pressure weather systems which are able to generate
significant, and occasionally extreme, periods of rainfall. Cyclonic activity can also provide an additional risk
of extreme weather, i.e. strong winds and heavy rainfall, across the Kimberly region during the summer
period.

Surface water drainage features in the region are characterised by highly ephemeral streams, creek and
drainage networks with surface water runoff events occurring in response to significant storm events during
the wet season. Widespread flooding is not unusual in the Kimberley and even major highways may get cut
off during extreme flood events, potentially for several days.

3.1 Rainfall

A review of available long-term Bureau of Meteorology (BoM) rainfall stations in the study region has
identified two potentially useful rainfall records. The closest rainfall station is located at Argyle Aerodrome
(Station No. 2026) located approximately 14 km north-east of the Matsu project with a daily rainfall record
covering the period from January 1985 to May 2014). Alternatively a slightly longer rainfall record

(January 1969 to May 2014) has been identified for the rainfall station at Lake Argyle Resort located
approximately 78 km north-east of the Matsu Project. Following a review of these rainfall records it has been
identified that both datasets contain a number of missing months of data or periods of observations which
have been flagged as not being fully quality controlled, particularly for the period between 1999 and 2014.
However, the collated rainfall data can be used for checking and verifying other assessments of historic
rainfall.

In order to provide a comprehensive and long-term assessment of the climatic regime, particularly rainfall
and evaporation distributions, SILO climate data (DSITIA, 2013) from 1900 have been downloaded for the
following coordinates (considered representative of the Matsu Project site):

m Latitude: 16°.42’

m Longitude: 128°.18".

The SILO rainfall series has been checked and verified against the available observed records for Argyle
Aerodrome and Lake Argyle Resort and has been assessed to provide a good level of agreement in terms of
the average and seasonal rainfall patterns and distribution of major rainfall events.

The monthly rainfall statistics presented in Table 1 and Figure 1 show that the study area experiences a
distinct seasonal distribution of rainfall with a wet summer period (November to March) and a dry winter
period (April to October). The available data reflect a high degree of relative variability in extreme rainfall
throughout the year, with extreme maximum observed monthly rainfalls exceeding 100 mm during the dry
season and from 600 mm to 800 mm during the wet season.

These more extreme rainfall totals are most likely to result from occasional high intensity, short term
thunderstorm events, significant monsoonal low pressure systems or cyclonic, or remnant cyclonic, activity.
For example, the extremely high March 2011 rainfall total (799.5 mm) was the result of an intense
monsoonal event that brought significant flooding to the region and is discussed in more detail in Section 3.2.

Average annual (July-June) rainfall for the period 1900-2013 was 755 mm with annual rainfall showing a
relatively high level of inter-annual variability ranging from a minimum of 301 mm (1951-52) to a maximum of
2058 mm (2010-11). Total annual rainfall (July-June) for the period of record (July 1900 to June 2014) is
presented in Figure 2.
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Table 1: Long-term Monthly Rainfall and Evaporation Statistics (Jan 1900- June 2014)

SILO Rainfall Pan Evaporationl
Month
Average | Median Minimum | Maximum Average
July 8 1 1 121 178
August 6 3 2 94 211
September 6 1 1 82 247
October 37 22 1 236 284
November 62 54 5 233 267
December 112 104 4 335 245
January 180 166 12 627 218
February 171 152 13 440 182
March 122 85 0 800 198
April 27 9 0 216 199
May 12 1 1 137 184
June 8 1 1 111 168
Annual 755 700 301 2058 2581
Note: 'Pan Evaporation = Class A Pan Evaporation (used post-1970) and synthetic pan evaporation (pre-1970)

Figure 1: Monthly Rainfall and Evapotranspiration for the Region
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Figure 2: Annual Total and Annual Average Rainfall at the Matsu Project Study Area (July 1900 — June 2014)

3.2 Recent Extreme Rainfall

Between 10 and 14 March 2011, the central and eastern Kimberley regions of Western Australia
experienced extremely heavy rainfall, with more than 700 mm falling during the month over the Kimberley
Plateau, caused by an active monsoon trough. A further slow moving tropical low caused extensive flood
damage to infrastructure across the Fitzroy, Ord and Pentecost River catchment areas. Total rainfall
recorded at the Argyle Aerodrome rainfall station for the three day period from 12 to 14 March 2011 was
380 mm.

A number of locations in the Kimberley region broke their highest March rainfall records including Warmun,
Yulmbu and Gibb River. In the east Kimberley town of Warmun up to 500 people were evacuated when the
town's 76 houses were either destroyed or deemed uninhabitable through flood inundation. Within days
more than 290 members of the Warmun community were evacuated to the Ord Stage Il Camp (Garrjang) in
Kununurra.

3.3 Design Rainfalls

Rainfall intensity-frequency-duration (IFD) data for the Matsu Project study area have been derived using the
BoM'’s CDIRS (Computerised Design IFD Rainfall System), which allows automatic determination of a full set
of IFD curves and associated data for any location in Australia. This approach is compatible with the manual
procedures described in Australian Rainfall and Runoff (ARR): A Guide to Flood Estimation (Pilgrim, 1987).

Table 2 and Figure 3 provide details of rainfall intensities associated with design storms with durations up to
72 hours and ARIs up to 100 years. The data represent design rainfalls at the location of the proposed
Matsu Project development (16.70°S 128.325°E) and are also valid to be applied to the surrounding local
catchment areas. These IFD curves provide standard design rainfall intensities used in the estimation of
design flood discharges or drainage volumes for a range for storm ARIs and durations across the study area.
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Table 2: Rainfall Intensity (mm/h) for Standard Durations and Average Recurrence Intervals (ARISs)

Duration

1 Year

2 Year 5 Year 10 Year 20 Year 50 Year 100 Year Duration
(mins) ARI ARI ARI ARI ARI ARI ARI (hours)
5 99.5 128.0 163.0 184.0 213.0 251.0 281.0 0.083
10 77.2 99.4 126.0 142.0 164.0 193.0 216.0 0.167
20 59.7 76.5 95.9 108.0 123.0 145.0 161.0 0.333
30 49.7 63.6 79.4 88.7 102.0 119.0 132.0 0.5
60 335 42.8 534 59.8 68.4 80.0 88.9 1
120 20.3 26.0 32.9 37.1 42.7 50.2 56.1 2
180 14.6 18.8 24.1 27.3 31.6 374 42.0 3
360 8.2 10.6 13.9 16.0 18.7 22.4 25.3 6
720 4.7 6.2 8.2 9.6 11.3 13.7 15.6 12
1440 2.9 3.8 5.2 6.0 7.1 8.7 9.9 24
2880 1.8 24 3.3 3.8 45 55 6.3 48
4320 1.3 1.7 2.4 2.8 3.3 4.0 4.6 72

Figure 3: IFD Curves for the Matsu Project Study Area

3.4 Design Standard

Although design IFD rainfall data and subsequent estimates of peak flood discharges can be calculated for
the range of ARI events, the 100 year ARI peak event is commonly adopted as the design criteria standard
for projects such as the Matsu Project. This design condition provides a very high level of flood protection

(e.g. 1% chance of being equalled or exceeded in any one year) and is consistent with the requirements of

the DMP for the assessment of flood potential and drainage design in the preparation of mining proposals
(DMP, 2006).
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With respect to the design criteria for surface water and drainage management for road developments, lower
maghnitude design events may be adopted for the design of waterway crossings and drainage management
infrastructure. Alternative design criteria may be considered where the risks can be sufficiently managed or
where it is unlikely to be economically feasible to construct crossings, such as floodways and culverts, which
will remain trafficable under flow conditions that could be reasonably expected. The appropriate level of
serviceability for a particular waterway crossing may depend on the requirements of the entire road link and
it is normal practice to design each crossing to a predetermined level of serviceability (MRWA, 2006).

3.5 Evaporation

Evaporation data recorded in the region are limited. Therefore estimated class A pan evaporation available
from the SILO climate dataset has been adopted for this assessment. The SILO data provide estimates of
class A pan evaporation, based on nationally interpolated surfaces developed by the BoM, from 1970
onwards. Prior to 1970 the evaporation series is based on developed synthetic pan evaporation estimates.

The profile of average monthly pan evaporation presented in Figure 1 reflects the level of seasonal variation
experienced across the study area. The highest average monthly evaporation occurs through the period
from September to December, peaking at approximately 285 mm in October, with slightly lower monthly
evaporation rates ranging between 170 mm and 200 mm through the spring and winter months, i.e. February
to July. Annual evaporation in the region is relatively high with pan evaporation averaging around 2000 mm
annually. These data demonstrate that, on a monthly basis, potential evaporative losses consistently exceed
monthly rainfall inputs throughout the year; therefore, notable surface water runoff events are largely
associated with extreme storm and rainfall events.

4.0 REGIONAL ANALYSIS OF SURFACE WATER SYSTEMS

4.1 Catchment Delineation

Surface water drainage systems and associated sub-catchments surrounding the Matsu Project study area
have been delineated using a Digital Elevation Model (DEM) generated from Shuttle Radar Topographic
Mission (SRTM) data. Higher resolution LiDAR topographic survey data are not currently available for the
delineation of local drainage systems surrounding the study area. However, this detailed survey information
will be required for future detailed local surface water investigations and design assessments, i.e. hydraulic
modelling, surface water management planning and drainage design, which are currently beyond the scope
of this study.

The derived drainage paths have been validated against satellite imagery and aerial photography, where
possible, to ensure that they closely align with visible drainage morphology. The drainage paths and
catchment boundaries of the major surface water drainage systems surrounding the Matsu Project are
shown in Figure Al (Attachment A). The proposed haul road alignments and the Ridges Mine infrastructure
are also presented.

4.2 Regional Surface Water Flow Patterns

As shown in Figure Al, the Matsu Project and Ridges mine developments lie directly along the ridge lines of
the Carr Boyd Range and are surrounded by highly ephemeral drainage systems, consisting of
predominantly small channels, creeks or gullies. This was confirmed during the site inspection undertaken in
June 2014. These rugged upland drainage systems are characterised by steep, rocky channels flowing
through intermittent deep gorges, waterfalls and pools. Hydrological responses in the upper catchment
areas are likely to be characterised by intense and often short duration extreme runoff and flood events.

Across much of the areas surrounding the sites surface water flows may only occur in defined channels
where there are sufficient convergence of flows and increases in flow velocities to promote scour and
channel formation. Within the smaller, flatter drainage systems with less well-defined channels surface
water flows are dominantly expressed as sheet flow where overland flow moves down slope as a broad
shallow front in response to infiltration of excess rainfall prior to channel initiation.
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The Matsu Project and Ridges Mine developments are located close to or directly along the catchment
boundaries of two larger surface water systems, the Bow River and Smoke Creek, both of which ultimately
drain to Lake Argyle. Lake Argyle is Australia's largest artificial lake by volume and is part of the Ord River
Irrigation Scheme and is located near to the town of Kununurra. The lake is a DIWA (Directory of Important
Wetlands in Australia) listed wetland and additionally Lake Argyle, along with Lake Kununurra, are
recognised as Ramsar protected wetlands and were listed in 1990 as Australian Site Number 32. The lake
supports a large population of the nationally listed marine species, regularly supports very large numbers of
waterbirds and provides a regionally important dry-season and drought refuge for waterbirds

A brief summary of the regional drainage pattern for each of the prospects is described below:

m Surface water runoff from the project sites draining to the south and south-west forms the upper
reaches of small tributaries of the Bow Rover. As shown in Figure Al (Attachment A), the majority of
proposed Matsu Project site infrastructure, such as the haul road alignment, crusher, ROM and loadout,
are located in these catchments. The drainage systems flow under the Great Northern Highway and
join the main channel of the Bow River approximately 10 — 15 km downstream of the Matsu Project and
Ridges Mine areas. The Bow River continues flowing in an easterly direction before turning north-east
and flowing into Lake Argyle at its most southerly point.

m The upper catchment area of Wesley Spring Creek drains directly south of the proposed Matsu Project
Pit and forms a tributary of the Bow River close to Lissadell Hill. The pit extent is located directly along
the northern catchment divide of the Wesley Spring Creek (draining south) and the Flying Fox Creek
(draining north — described below). As shown in Figure Al and Figure A2 (Attachment A), the Wesley
Spring is located approximately 3.5 km southeast of the proposed Matsu Project pit and based on the
Environmental Protection Agency (EPA) report, seepage from the Wesley Spring to the creek is likely to
be sourced through elevated groundwater storage that is depleted during the dry season and the spring
may naturally cease to flow during extreme dry spells (EPA, 2005). The Wesley Spring Management
Plan, which forms part of the Argyle Underground Environmental Management Plan (Argyle Diamonds,
2005), defines the management measures that may be implemented should impacts at the Wesley
Spring as a result of mining activities at the Argyle Diamond Mine be identified.

m The Smoke Creek runs 35 km from the Matsu Range to Lake Argyle and was one of the key locations
where alluvial diamonds were found in a sample collected from the creek in 1979 as part of the
exploration effort that led to the development of the Argyle Diamond Mine. As shown in Figure Al
(Attachment A), the proposed Matsu Pit and the final section of the road, along the top of the ridge,
linking the pit to the ROM and crusher are located in the very top of the northern draining Flying Fox
Creek catchment, a sub-catchment of Smoke Creek. Just to the east of the proposed Matsu Pit the
upper reaches of the Smoke Creek flow towards the surface water impoundment, which has been
developed as part of the Argyle mine development. However, none of the proposed Matsu Project
development lies within this easterly draining catchment area.

5.0 LOCAL SURFACE WATER RISK ASSESSMENTS

The following sections provide a brief summary of the potential surface water risks relating to site
infrastructure and assets associated with the proposed Matsu Project based on location with respect to local
topographic features, defined drainage paths and upstream catchment areas. These high level risk
assessments aim to inform and identify requirements for further, more detailed, surface water investigations,
which may be required as part of the regulatory approval process for mine development and for the
development of surface water management and drainage plans.

Each assessment provides a brief review of surface water management, drainage issues and potential flood
risks relevant to the key development areas. Potential surface water issues relating to the proposed haul
road alignment are also described. Maps showing the local hydrology and surface water drainage features
for the Matsu Project are provided in Figures A2 and A3 (Attachment A).

Where possible, local catchment areas have been delineated and relevant physical catchment
characteristics defined. These catchment parameters have been used to derive estimates of the design
peak flood discharge for a range of design events up to the 100 year ARI using the Rational Method (as
described below). These peak flood discharge estimates are aimed at providing initial estimation of relative
flood magnitudes at each location and should be reviewed and reassessed in more detail if and where more
detailed surface water design investigations are required.
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As recommended in Volume 1 of ARR (Pilgrim, 1987), the Rational Method can be applied to generate
estimates of peak flows at a given point of a drainage network in response to defined design rainfall events.
These estimates of peak flows are used as initial flow variable inputs to a hydraulic model for the
assessment of flood levels and flood extents under steady state conditions. The rational method provides
discharge estimates based on the following general formula to give the peak flow Q,:

Q, = CIA

where Cis the coefficient of runoff (dependent on catchment characteristics); /is the intensity of rainfall; and
Ais the area of the catchment. After time 7 from the commencement of a rainfall event, the whole of the
catchment is taken to be contributing to runoff at a particular location and this time (7¢) is used to select the
rainfall intensity (/) for application of the Rational Method.

5.1 Matsu Project Mine and Infrastructure Area

The proposed Matsu Project pit and infrastructure developments and local surface water drainage features

are presented in Figure A2. The proposed pit site is located almost directly along the ridge line which forms
a catchment divide of the northerly and southerly draining sub-catchments. Based on the topographic data
and proposed pit extent there are no clearly defined risks to the pit from upslope surface water runoff.

Until mining occurs to a depth below the ground surface sufficient for incident rain to drain internally to pit
sumps, incident rainfall falling on the Matsu pit area, or areas surrounding the pit, will preferentially drain
directly away from the site in a northerly direction. Local drainage and sediment management measures,

i.e. bunds, cut-off drains and sediment traps, should be considered in the mine plan and layout in order to
mitigate any potential impacts on the downstream environment. The relatively steep local topography and
potentially high rainfall intensity associated with storms events can lead to risk of sediment impacted surface
runoff leaving cleared and developed mine areas. Surface water systems directly downstream of the pit area
are characterised by steep gullies, intermittent gorges, waterholes and pools, which may be detrimentally
impacted by the interception of sediment laden runoff.

As indicated in Figure A2, local drainage and sediment management options should also be considered for
the southern and northern extents of the proposed pit development in order to mitigate any potential surface
water impacts to the upper reaches of the Wesley Spring Creek and Flying Fox Creek, respectively. The
proximity of the pit development extent to the catchment divide of the Wesley Spring Creek, and the
requirements for local drainage management along this alignment should be assessed in more detail based
on higher resolution topographic data (when available) and the finalised pit development extent.

Appropriate cross road and longitudinal drainage management, i.e. swales and cut-off drains, and sediment
management controls are recommended to be incorporated in design and construction of the proposed haul
road linking the proposed pit and crusher sites (Haul road drainage recommendations are outlined in more
detail in Section 5.2).

Based on the available topographic data and delineated drainage paths, it appears that the proposed site
infrastructure (crusher, ROM and loadout) development area is located directly adjacent to, or partially
crosses, the confluence of three small surface water drainage systems. The delineated upstream areas of
these small catchments (MP A, MP B, and MP C) are indicated in Figure A2. The drainage areas range from
approximately 2.8 km?®to 15.2 km®. The derived catchment characteristics and estimated peak flood
discharges up to the 100 year ARI event are presented in Table 3.

Table 3: Catchment Characteristics and Estimated Peak Design Flood Discharge for the Matsu
Project Infrastructure Development Area

) Estimated Peak Discharge
Area Main Stream (m3/s)2
Catchment km2): Length
(km") (km)* 2Year | 5Year | 10 Year | 20 Year | 50 Year | 100 Year
ARI ARI ARI ARI ARI ARI
MP A 15.2 6.3 49 73 94 122 164 210
MP B 3.9 3.1 22 32 40 51 67 83
MP C 2.8 3.0 17 25 31 40 52 64
Notes: 1Estimated based on coarse resolution SRTM topographic data

2Estimated using the Rational Method as recommended in Volume 1 of ARR (Pilgrim, 1987)
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Consideration of surface water management and flood mitigation measures for the proposed site
development, i.e. such flood protection bunds, channel diversion or raising local ground levels above flood
elevations, may be required to reduce the potential surface water impacts to the site and modifications to
downstream flows.

Based on the review of local topography and drainage paths, the surface water risks and issues identified for
the Matsu Project Mine and Infrastructure Area can be summarised as follows:

m There are no clearly defined drainage paths in the vicinity of the Matsu pit; however, the small drainage
path to the north of the pit could potentially be at risk of impacted surface water runoff. Appropriate
surface water and sediment management measures should be incorporated in the design of the mine
pit development and associated access/haul road.

m Surface water management requirements for the Matsu pit would be limited to the management of
drainage and sediment movement generated by incident rainfall falling directly on the site rather than
inflows from surrounding catchments.

m The Matsu Project infrastructure area is located directly on or adjacent to a number of local drainage
systems. Appropriate flood protection, surface water and drainage management requirements should
be assessed in more detail as part of the design of the proposed infrastructure area.

m Sediment ponds and local drainage management should be considered for developed, cleared and
disturbed areas to minimise the risk of sediment discharge to the environment, particularly for the areas
surrounding the proposed Matsu Project pit development.

m The design and development of the road leading from the crusher to the Matsu pit should incorporate
appropriate levels of drainage and sediment management infrastructure to mitigate any potential
impacts on downslope surface water systems.

5.2 Matsu Project Haul Road Alignment

The proposed Matsu Project haul road alignment and local surface water drainage features are presented in
Figure A3. Surface water and drainage risks and impacts relevant to the proposed Matsu Project haul road
alignment linking the mine infrastructure area to the Great Northern Highway have been assessed with
respect to potential crossing of surface water drainage systems and the potential requirements for the
management of local surface runoff.

Based on the drainage system delineation there are a number of sections along the proposed road
alignment where the road potentially crosses local surface water drainage paths. At these locations it is
recommended that appropriate waterway crossing or cross-road drainage options are considered in the
future development of the haul road infrastructure design, i.e. flood ways or culverts. The approximate
locations of waterway crossings and associated upslope catchment areas are indicated in Figure A3. The
drainage areas range from approximately 0.9 km®to 7.2 km® The derived catchment characteristics and
estimated peak flood discharges up to the 100 year ARI event are presented in Table 4. Although the
contributing catchment areas are relatively small, the physical catchment characteristics combined with the
nature of storm events in this region can generate relatively high peak flood discharges, although of
generally short duration.

In line with the DMP guidance requirements (DMP, 2006), as well as best practice in road design and
engineering, appropriate cross road, longitudinal drainage management, i.e. swales and cut-off drains, and
sediment management controls are recommended to be incorporated in design and construction of the
proposed haul road. This will minimise the risk of up gradient ponding and thereby minimise alterations and
impacts on the natural surface water runoff regime. Due consideration of surface water and drainage
management as part of the road design can also provide benefits with respect to maintaining the stability,
integrity and safety of the road over the life of the asset.
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Table 4: Catchment Characteristics and Estimated Peak Design Flood Discharge for the Matsu
Project Haul Road Alignment

) Estimated Peak Discharge

Area Main Stream (m®/s)?
Catchment km2): Length

(km") (km)* 2Year | 5Year | 10 Year | 20 Year | 50 Year | 100 Year

ARI ARI ARI ARI ARI ARI

HR A 1.2 1.0 13 17 21 26 33 40
HR B 0.9 0.9 11 14 17 21 27 32
HR C 3.3 2.9 20 28 35 45 59 73
HR D 7.2 3.2 35 50 63 80 106 132
HR E 3.9 2.9 22 32 40 51 67 83

Notes:  Estimated based on coarse resolution SRTM topographic data
2Estimated using the Rational Method as recommended in Volume 1 of ARR (Pilgrim, 1987)

Based on the review of local topography and drainage paths, the surface water risks and issues identified for
the Matsu Project haul road alignments can be summarised as follows:

m The existing topographic data and drainage system delineation indicates that the proposed haul road
alignment may cross a number of small surface water drainage systems. However, during significant
storm events, local surface water discharges at these crossing locations may be relatively high.

m Appropriate waterway crossing or cross road drainage options should be considered in the haul road
infrastructure design, i.e. flood ways or culverts. The sizing and design specifications for cross-road
drainage infrastructure should be defined based on detailed assessments of hydrological responses of
upslope areas and consideration of the serviceability requirements for the road alignment.

m Longitudinal drainage management controls are recommended to be incorporated in design and
construction of the proposed haul road. These should also consider sediment management measures
and sediment traps to minimise the risk of discharge of sediment impacted runoff from the road
alignment or associated cleared and disturbed areas.

6.0 DISCUSSION AND RECOMMENDATIONS

This report provides a high level review of local and regional hydrology around KMG’s proposed Matsu
Project mine development (and adjacent Ridges Mine area) and describes the potential surface water risks
and issues which may require further detailed assessment as part of the mine development process. The
assessment focuses on the key mine infrastructure developments (pit, crusher, ROM, etc.) and also
considers potential surface water issues relating to nearby related road developments. Based on the results
of this assessment the following comments and recommendations are made:

m The Matsu Project (and Ridges Mine) developments are located close to or directly along the catchment
boundaries of two larger surface water systems, the Bow River and Smoke Creek, both of which
ultimately drain to Lake Argyle. Local hydrological responses in the small catchment areas surrounding
the project site are likely to be characterised by intense and often short duration extreme runoff and
flood events

m The currently proposed extent and footprint of the Matsu Project infrastructure area (crusher, ROM,
etc.) is located directly on, or adjacent to, a series of local drainage systems. Flood protection, surface
water and drainage management requirements should be assessed in more detail as part of the design
of the proposed infrastructure area and as part of any future mine planning and mining proposal
submissions.

m Until mining in the Matsu pit occurs to a depth below the ground surface sufficient for incident rain to
drain internally to pit sumps, surface water management requirements for the Matsu pit would be limited
to the management of drainage and sediment movement generated by incident rainfall falling directly
on the site rather than inflows from surrounding catchments. However, effective drainage and sediment
management designs should be incorporated to minimise the potential impact on local surface water
systems and downstream environments.

10
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m Requirements for surface water and sediment management options for the proposed Matsu pit area
should be assessed in more detail based on higher resolution topographic data (i.e. LIDAR) and the
finalised pit development extent to ensure that potential impacts to the Wesley Spring Creek and Flying
Fox Creek are effectively defined and managed.

m The haul road alignment linking the Matsu Project to the Great Northern Highway has been identified to
cross a number of surface water drainage systems and it is recommended that surface water and
drainage management requirements, particularly for potential waterway crossings, should be
considered in more detail as part of the design, construction and operation of the haul road.

m Sediment ponds and effective drainage management should be considered for all developed, cleared
and disturbed areas (i.e. haul road alignments, proposed pit development, crusher and ROM pad etc.)
to minimise the risk of sediment discharge to the environment.

m All derived drainage and surface water flow paths presented in this assessment are derived from
relatively coarse topographic data and should therefore be reviewed and reassessed using more
detailed survey data (i.e. LIDAR), when available.

m Requirements for surface water, drainage and sediment management infrastructure, including locations,
alignments and sizing, should be assessed in more detail when designs and footprints of proposed site
developments are further defined or agreed.

m Further assessments of design flood discharge events for site-specific surface water or drainage
management infrastructure should be carried out using detailed topographic data (i.e. LIDAR) and more
physically based rainfall-runoff modelling approaches (i.e. RORB or XPRAFTS).

m Design specifications for surface water management infrastructure should be based on an agreed
design condition based on the life of mine, life of asset or assessed level of risk and impact to the mine
operation and/or directly related to the design requirements for particular infrastructure, i.e. haul road
design conditions

7.0 LIMITATIONS

The analysis and assessments presented in this document are limited to the proposed Matsu Project
development areas defined in the scope of services (outlined in P47646034-001-L-Rev1). Please refer to
the ‘Limitations’ document included as Appendix B to this report. This document aims to identify and define
the inherent limitations associated with a study of this nature in order to ensure that your expectations of the
outcomes and recommendations of this study are realistic and appropriate. If you are uncertain as to
whether this report is appropriate for any purpose, please feel free to discuss any issues with us directly.

GOLDER ASSOCIATES PTY LTD

iy

Steven Boxall Greg Hookey
Hydrologist Principal Hydrologist
SB/GRH/hsl|

Attachments: A — Figures
B — Limitations

\\pth1-s-file01\jobs\hydro\2014\147646028 - kmg water supply matsu\correspondence out (including reports)\147646028-001-m-rev1 surface water study.docx
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LIMITATIONS

This Document has been provided by Golder Associates Pty Ltd (“Golder”)
subject to the following limitations:

This Document has been prepared for the particular purpose outlined in
Golder’'s proposal and no responsibility is accepted for the use of this
Document, in whole or in part, in other contexts or for any other purpose.

The scope and the period of Golder's Services are as described in Golder’s
proposal, and are subject to restrictions and limitations. Golder did not perform
a complete assessment of all possible conditions or circumstances that may
exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do
not assume that any determination has been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the
enquiry Golder was retained to undertake with respect to the site. Variations in
conditions may occur between investigatory locations, and there may be special
conditions pertaining to the site which have not been revealed by the
investigation and which have not therefore been taken into account in the
Document. Accordingly, additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and
assessment provided in this Document. Golder’s opinions are based upon
information that existed at the time of the production of the Document. It is
understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and
cannot be used to assess the effect of any subsequent changes in the quality of
the site, or its surroundings, or any laws or regulations.

Any assessments made in this Document are based on the conditions indicated
from published sources and the investigation described. No warranty is
included, either express or implied, that the actual conditions will conform
exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous
site investigation data, have been used, it has been assumed that the
information is correct unless otherwise stated. No responsibility is accepted by
Golder for incomplete or inaccurate data supplied by others.

Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. To the maximum extent allowed by law, the
Client acknowledges and agrees it will not have any direct legal recourse to, and
waives any claim, demand, or cause of action against, Golder’'s affiliated
companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and
its professional advisers. No responsibility whatsoever for the contents of this
Document will be accepted to any person other than the Client. Any use which
a third party makes of this Document, or any reliance on or decisions to be
made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this Document.

GOLDER ASSOCIATES PTY LTD GAP Form No. LEG 04 RL 1
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1.0 INTRODUCTION

Golder Associates Pty Ltd (Golder) was engaged by Leon Hill from the Kimberley Metals Group (KMG) to
carry out a hydrogeological desktop study for the Matsu Mine Project (MMP), located approximately 110 km
south — south-west of the township of Kununurra in north-eastern Western Australia (Figure 1), and about
4.5 km south-east of KMG'’s currently operating Ridges Mine Project (Ridges). The Argyle Diamond mine is
located approximately 6 km due east of MMP.

The work requested by KMG was for Golder to assist with locating a water supply for use in mining activities
including camp supply, processing water supply and dust suppression. The current mining operation at
Ridges has an estimated water demand of 350 kL/day (approximately 130 000 kL/annum) or around 4 L/s
(Aquaterra 2009), although water requirements are reported to be met by abstraction from a water supply
bore capable of pumping 3 L/s sustainably, located approximately 250 m to the east of the Sam Pit at
Ridges. Water demand at MMP should be similar to usage at Ridges.

Golder has also recently undertaken a desktop surface water risk assessment (Golder 2014) as part of the
current desktop study project for which this current report presents the findings of the hydrogeological
component.

1.1  Scope of services

The scope of services for the hydrogeological component of the study comprised selecting groundwater
target options and ranking the selected targets based on a numbenrof facters including:

m Tenement consideration

m Likely groundwater salinity

m Aquifer storage characteristics

m Likely yields from production wells (i€ how many‘wells will be required)
m Distance from site and topography (pipeline-costs)

m Investigation costs (geophysics (if necessdry) and drilling)

m Potential impacts on the envirenment or third-party groundwater users which may result in a higher
degree of regulatory scrutiny.

The deliverable (this report) for this work will contain:

m The outcome of the hydrogeological desktop study (including a discussion on the identified risks and
uncertainties associated with the groundwater supply options).

m The proposed groundwater targets and proposed field program; which will be suitable for submission to
regulators.

1.2 Information Sources and Previous Work

The following previous work and online geological/hydrogeological databases were referenced to conduct
the hydrogeological desktop study:

m Aquaterra, 2009a. Ridges Groundwater Investigation Report, Ref. 1080C/C1/016a, 30 September 2009

m Aquaterra, 2009b. Ridges Iron Ore Project — Water Supply Drilling Programme Summary Report, Job
No. 1080C, Doc No. 27a, 27 November 2009

m Golder Associates, 2014. Surface water risk assessment. Golder Technical Memorandum 147646028-
001-M-Revl, dated 15 July 2014.
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Sheppard, S., Thorne, A.M. and Tyler, I.M., 1999: Geology of the Bow 1:100 000 sheet: Western
Australian Geological Survey, 1:100 000 Geological Series Explanatory Notes, Sheet SE52-2, 4564

Online Water Information Reporting (WIR) database, Department of Water
Online Hydrogeological Atlas, Department of Water

Rockwater, 2010. Groundwater Assessment, Ridges Project, East Kimberley (Rockwater Pty Ltd,
Report No. 382.0/10/1, November 2010)

The desktop study included a search for, and review of the following:

1.3

Available groundwater information held by KMG
Available geological information for the MMP (including from drilling databases and models)

Available environmental information held by KMG, to assist with the identification of groundwater
dependent ecosystems in the region

Publically available groundwater studies in the area

Publically available geological and hydrogeological maps of thezarea
Department of Water (DoW) databases

Topographic maps and data held by KMG

Any airborne geophysical imagery or other geophysical information of the area from public domain
(Department of Mines and Petroleum)

Tenement boundary information (supplied by KMG),.and

Heritage or cultural protected areas (information supplied by KMG).

Regulatory Framewqrk

Under the Rights in Water and Irrigation/Act 1914, administered by the Department of Water (DoW), it is
illegal in proclaimed areas (applies to the project area), to take water from a watercourse or groundwater
aquifer without a licence. The licences required from the DoW for drilling wells and utilising groundwater are:

m Licence to Construct (or alter) a Well — Section 26D
m Licence to Take Water — Section 5C.
July 2014
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2.0 REGIONAL SETTING
2.1 Climate

The climate of the study area is characterised by a distinct seasonal, tropical/sub-tropical monsoon climate
with a dominant wet (hot and humid) summer season and dry winter months. The dry season is
characterised by a generally stable climate with clear skies, easterly winds, warm daytime temperatures and
occasional cold nights. The initial period leading into the wet season can experience rainfall can be more
extreme, although generally localised and of short duration, as a consequence to convective rainfall events
and thunderstorms. As the wet season progresses across northern Australia, isolated thunderstorm activity
gives way to more dominant large scale, low pressure weather systems which are able to generate
significant, and occasionally extreme, periods of rainfall. Cyclonic activity can also provide an additional risk
of extreme weather, i.e. strong winds and heavy rainfall, across the Kimberly region during the summer
period.

Average annual rainfall in the region ranges from 550 mm to about 700 mm. Average daily maximum
temperatures range from 38° during the (hot) wet season, to about 27° in July, the coolest month. For a
detailed review on the climate in the vicinity of the MMP area, refer to our recent Golder Technical
Memorandum Report (147646028-001-M-Revl, dated 15 July 2014)

2.2 Topography, Drainage and Surface Wateq

The topography of the MMP area is defined by a complex system of ridges and drainage channels where
local surface water primarily drains into an extensive catchmeptbasin area to the south of the MMP area,
and eventually drains from two larger surface water systems (the/Bow Riverand Smoke Creek) to Lake
Argyle. For a detailed review on the drainage and surface water<dn-the vicinity of the MMP area, refer to our
recent Golder Technical Memorandum Report (147646028-001:M-Rev1, dated 15 July 2014).

2.3 Geology

The MMP site is located on the Bow 1:106.000 Geological Series map (Sheppard, S., Thorne, A.M. and
Tyler, .M., 1999), which provides the basis for'this-geological setting section. The site is located within
Palaeoproterozoic to Phanerozoic rocks of the\Halls'Creek Orogen, a major north — north-easterly trending
orogenic belt developed in the east Kimberley\region of Western Australia. The Halls Creek Orogen initially
formed in the Palaeoproterozoic, between the Kimberley Craton to the north-east and the North Australian
Craton to the east.

In the vicinity of the MMP, metamorphosed sediments and volcanics, and granitic rocks of the
Palaeoproterozoic Lamboo Complex outcrop to the south-west of the site. Mesoproterozoic siliciclastic rocks
of the Carr Boyd Group that host the MMP, unconformably overly the Lamboo Complex and Revolver Creek
Basin.

The area has undergone numerous episodes of deformation and metamorphism. Faulting and extensive
quartz veining is present throughout the area (refer to Figures 2 to 4). A geological legend is also provided
as Figure 2A. The general local stratigraphy at the MMP area can be summarised as:

m PROTEROZOIC

= Mount Nyulasy Granite: massive, coarse-grained, porphyritic biotite monzogranite and syenogranite
with a rapakivi-like texture; subordinate medium- to coarse-grained, even-textured monzogranite.

= Marboo Formation: low-grade, turbiditic metasandstone and quartz-plagioclase-muscovite-biotite
phyllite; quartz-muscovite-biotite (-cordierite) hornfels adjacent to granitoid intrusions,

= Revolver Creek Formation: fine- to coarse-grained quartz sandstone, lithic quartz sandstone,
feldspathic quartz sandstone, and carbonaceous siltstone and mudstone; minor conglomerate (with
dolerite, basalt, and basaltic breccia; minor lithic sandstone, siltstone, and mudstone),

®= Hensman Sandstone: heavily silicified fine- to coarse-grained quartz sandstone,
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= Golden Gate Siltstone: (carbonaceous,chloritic, or micaceous) siltstone and mudstone; thin- to
medium-interbedded ferriginous sandstone, and quartz sandstone,

= Lissadell Formation: fine to coarse-grained quartz sandstone; subordinate micaceous siltstone and
mudstone.

m CAINOzOIC

®=  Colluvium and rubble — sand, gravel, conglomerate, and sedimentary breccia forming sheetwash
fans and scree deposits

®=  Colluvium and alluvium — partly consolidated clay, silt and sand; pebble, cobble, and boulder
conglomerate

2.4 Hydrogeological Setting

The hydrogeological setting in the vicinity of the MMP is likely to be predominantly a fractured rock setting
with groundwater movement and storage occurring in faults, fractures, bedding plane partings and
weathered zones within:

m  metamorphic and granitic rocks of the Lamboo Complex
m volcanic (mafic) and sedimentary rocks of the Revolver CreeK Formation, and

m siliciclastic rocks of the Carr Boyd Group

Additionally, there is extensive colluvium and alluvium within the Bow River catchment, although thicknesses
are not known and it is likely useful sources may be toa_far fromthe MMP to warrant evaluation.
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3.0 FINDINGS
3.1 Existing Groundwater Boreholes

A review of Rockwater’'s Groundwater Assessment Report (Rockwater, 2010) shows that an existing water
supply bore is located in the Ridges Iron Ore Mine area. Details of the bore ID, construction, water quality
and yield etc., is not available. However, review of Aquaterra’s Ridges Groundwater Investigation report
(Aquaterra, 2009a and b) showed that a water supply bore (RWBO01) exists at almost the same location as
the water supply bore reported by Rockwater and is likely the same bore. RWBO01 was reported at that time
to provide temporary water supply for both camp and drilling purposes. Static water level for RWB01 was at
3.8 metres below ground level (m bgl); total drill depth was 28.0 m bgl with the sandstone member of the
Golden Gate Siltstone as the primary geology. Following pump testing and sustainable supply analysis, the
bore was reported capable to supply a sustainable yield of 3 L/s.

3.1.1 Department of Water Records

A search of the DoW'’s Water Information Reporting (WIR) database was undertaken for existing
groundwater boreholes over an area of approximately 1 500 km?within the vicinity of the MMP. The extent
of the search was chosen due to the likely limited amount of borehole data available in the study area.

The search identified 21 existing Water Information Network (WIN) groundwater boreholes, 15 are in close
proximity to a diversity of heritage sites, and six boreholes are located directly within heritage sites (Figures 1
to 2). All boreholes are located in the Ord River basin (18 boreholés in.the upper Ord River catchment and
three boreholes in the lower Ord River catchment). Twelve of the upper‘catchment boreholes and all of the
lower catchment boreholes are located in the Halls Creek Grountwater Prgyince, and the remaining six
upper catchment boreholes are in the Ord-Victoria GroundwaterPravince of the Canning-Kimberley
Groundwater Area. Review of borehole data showed that these boreholes have ‘limited to no’ information
with respect to bore construction, groundwater chemistry-and aquifers encountered.

However, 14 of the 21 boreholes reported static water level(SWL) ranging between 1.8 m bgl and 167.6 m
bgl, and 12 of the 21 boreholes reportedyields ranging \between 0.01 L/s (20082132) and 6.02 L/s
(20082110). Borehole 20082110 is the only*borethat recorded sufficient yield to meet the MMP water
supply demand of 150 000 kL/annum-(about 4.8 L/s); screened in possible fractured Proterozoic amphibolite
to a depth of 96.0 m bgl; with SWL at7.3.m bgl.

A summary of available details of'the WIN boreholes are presented in Table 1. Full details of the borehole
information provided by the DoW are presented in the Appendix A.

3.1.2 Aquaterra Exploration Boreholes

Aquaterra drilled some exploration boreholes (Aquaterra, 2009) along the Ridges haul road for the purpose
of supplementing the existing water supply from RWBO01. The borehole showed that static water levels
(SWL'’s) were encountered in seven of the eight exploration boreholes at shallow depths. The SWL's ranged
between 2.4 m bgl (REX03) and 11.0 m bgl (RMBO07). Yields between the eight exploration boreholes
(screened predominantly in clay bound fractured granite) ranged between <0.1 L/s and 0.2 L/s. These yields
were also reported as insufficient for water supply for the Ridges project at that time.

3.1.3 Matsu Water Borehole Information

KMG undertook a search of their borehole drilling database, looking for any indications of groundwater. The
search identified eight boreholes where water was reported during drilling but there is no indication of
substantial amounts of water in the boreholes to warrant reopening them for testing. Three of the eight
boreholes (MATC038, MATCO018 and PD11) recorded SWL's ranging between 7.4 m bgl (MATCO038) and
15.0 m bgl (MATCO018). Review of the borehole locations and the (BOW) geological series map show that
these boreholes are likely to be drilled in the Golden Gate Siltstone with total drill depths ranging between
11.6 m bgl (PD11) and 17.0 m bgl (MATCO018).
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Table 1: Summary of Existing WIN Groundwater Borehole Details

1 2 Coordinates® i
Sy\t/INID RA;NRC Default Site Name Date Purpose Degtt: SVt\)/Ll YSId Comments*
e ererence Easting | Northing (m bgl) (m bgl) (Lfs)
11386854 | 80919380 | CHARLES BORE NOL. 413194 | 8134918 | 22/08/1994 Production Unknown | Unknown | Unknown E)rgrgbi\\j‘ér‘;;ls:dgf‘?nase: [production; total depth 34.5 m of 150 mm pvcl
11386857 80919381 | GATE BORE NO2. 413026 | 8134731 | 23/08/1994 Production Unknown | Unknown | Unknown | Total length of casing in the bore 10.5 m (WRC history file).
20082089 | 80910131 | FLYING FOX BORE NO 9 442992 | 8169491 | 30/06/1961 Unknown 91.44 7.32 106 | Waterstiuck at29ft. Visited by URANERZ AUST geologist 1978,
1330 MGI/L, and 7.0 ph.
20082090 | 80910132 | LISSADELL NO 10 BORE 439859 | 8162103 | 30/06/1956 Livestock 92.96 17.07 0.73 | URANERZ geologist sample taken from pump 1978, 420 MG/L, ph 7.7.
Smoke creek bore.
: i 29 i
20082091 | 80910449 | UNNAMED SPRING 434213 | 8171001 | 2/01/1900 Unknown Unknown | Unknown | Unknown | CHEM ANAL no: 54514, vol 72, flying fox gorge?? TDS originally
recorded as: 0.23 msm/cm.
20082092 | 80910133 | LISSADELL NO 3 WELL 446093 | 8151843 | 30/06/1933 Livestock 335 |[Unknown| 0.3 | PWD 238/51 records 2 wells 11 ft x 5 ft & 1 ft x 6 ft in some position.
20082104 80910144 | S12 STRAT ARGYLE PROJECT 434664 | 8155735 | 15/07/1980 Observation 158 21.2 2.5 (see Appendix A for more details on comments)
20082110 | 80910150 | PB6 (P3B) ARGYLE PROJECT 438651 | 8155555 | 15/05/1980 Production 96 73 .02 | Supplies were intersected at a shallow depth in carbonate rock and
amphibolite. (see Appendix A for more details on comments)
20082117 | 80910157 | CAMEL YARD BORE 1 436217 | 8141001 | 30/06/1962 Unknown 18.59 Unknown 0.13 Abandoned, very little water at 30 ft, second water at 42 ft.
20082119 | 80910159 ;f’géggLKL NO 2 BORE BULLOCK 445744 | 8146854 | 30/06/1940 Livestock ( \Q757 167.64 1.26 | PWD STN plan says 560ft sunk before 1939.
20082120 | 80910160 | H006-3009.85-0.15R-A 423742 | 8143629 | 4/09/1988 Unknowh ° 60~ 3.2 0.4 | Abandoned. Insufficient flow: 1.50 kih. Drilled: 2-4/9/88.
\) 7
20082121 | 80910161 gg’géﬁ) ELL NO 3 BORE BLACKFELLOW 434666 | 8131417 | 30/06/1941 Livestvch\ 31.39 27.43 | Unknown | PWD 238/51 recs depth 150 ft. sunk before 1939.
oS A
20082125 | 80910165 | BOW RIVER H-S BORE (NO 1) 413577 | 8134521 | 30/06/1953 Domeﬁ‘%h@d{ 15.24 6.1 | Unknown | River sand
Y )74 - — N
20082126 | 80910166 | 7 MILE BORE 414240 | 8141802 | 15/06/ Unkpown 39.62 25.91 0.4 | /" borehard seam diorite 120-130 ft. Cased off overburden. 22 ft of
casing. Rest of hole is standing rock.
20082130 80910451 ',\\IAS?;EES CREEK BORE (STOCK ROUTE 414872 | 8174553 900 wnknown 20.73 Unknown | Unknown | Not equipped. see card 4565-3-x-8.
20082131 | 80910170 | HOO6 - 3043 6-1.0L-A 414369 | 8169916 [\6/2/1989 [~ Unknown 60 Unknown - Abandoned, dry hole.
20082132 80910171 | HO06-3047.20-1.30 R-A 415534 | 8174551 1MW88 Unknown 28.5 12 0.01 Abandoned, seepage only. Supply: 20 L/hr.
20082134 80910172 | H006-3031.63-0.015L-A 415381 | 8158218 | 8/09/1990 Unknown 90.5 7 1.25 Abandoned hole. Insufficient flow 4.5 klh. Drilled: 4-8/9/90
20082393 | 80910257 | LISSADELL NO 4: MCKENNA SPRINGS 452607 | 8167067 | 30/06/1936 Livestock 3.66 1.83 0.88 | Timbered
20082395 | 80910259 | LISSADELL NO 1 BORE: NEW HOMESTEAD | 450569 | 8157273 | 30/06/1939 Livestock 92.35 73.15 | Unknown | -
20082396 | 80910260 | DRY BORE 2 (NO 7 BORE) 455765 | 8151549 | 30/06/1961 Livestock 49.07 20.42 002 | Waterfirststruck at 86ft, second at 177ft (small supplies), main supply

155-160, tested from 180 for 18 hours. drawdown to 108ft.

Notes:

!Wwater Information Network.

2pustralian Water Resources Council.
%Zone 52 (GDA94 datum).
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3.2 Groundwater Quality

There is only limited data available for groundwater quality in the vivinity of the site.

3.2.1 Department of Water Boreholes

Available groundwater quality data for five of the 21 existing boreholes in the study area are provided in
Appendix A.

Limited groundwater quality data were available, and review of the data showed that only 3 samples
collected in May 1980, for TDS and pH were collected in the vicinity of the MMP historically (Win ID’s
20082089, 20082090, 20082110) with another more comprehensive suite of sampling occurring at the
Juwalipanyi Community about 25 km to the south'west; too distant to have any relevance in the current
study. (Win ID’s 11386854 and 11386857).

For boreholes 20082089, 20082090 and 20082110, only in situ total dissolved solids (TDS) was measured
and the results ranged between 420 and 1330 mgl/l.

Review of the DoW Hydrogeological Atlas database showed that groundwater salinity in the study area is
less than 500 to 1000 mg/L, which is considered to be fresh to marginal.

3.2.2 Aquaterra Exploration Boreholes

Review of the field water quality results from seven of the eight Aquaterra exploration boreholes showed that
water was fresh with EC ranging between 0.53 mS/cm (approx<TDS = 265\ppm) at REX06 and 0.83 mS/cm
(approx. TDS = 415 ppm) at RMBO07. pH was slightly alkalineéland ranged‘betiveen 8.23 (RMBO05) and 8.80
(REXO06). It was noted that further chemical analysis of the wateg-quality was limited due to the low yields of
the boreholes.

3.2.3 Existing Ridges Water Supply Boke

Aguaterra hydraulically tested the existing water, supplybore/(RWBO01) at Ridges plus another drill hole
located north of the current workings (RIDD020), The RWBO01 sample returning indications of apparently
very good water quality in terms of TDS (Total-Dissolyed Solid), of 48 mg/L, but iron concentrations were
extremely high. The RIDD020 water samplewretugned a TDS of 374 mg/L which is fresh, but again the iron
concentrations were excessively high:

3.3 Remote Sensing\and/Geophysical Data

Readily available remote sensing and geophysical was sought from the Department of Mines and Petroleum,
however, only regional magnetic and gravity data plus some high resolution topographic data was identified.
The data added little to our understanding of the geology of the region, with the magnetic data only
identifying the Ridges and MMP orebodies, and gravity data failing to indicate any features of interest such
as palaeovalley settings.
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4.0 EXPLORATION TARGETS

In a region that has generally low groundwater supply potential, sixteen areas of interest have been identified
(Figures 3 to 4) and Table 2.

Targets have been ranked using the following priority convention:

m High —indicating a relatively high likelihood of intercepting groundwater where a number of favourable
hydrogeolological characteristics may be present (low topography, structural or lithological nature etc.)
coupled with reasonable proximity to the areas where water is needed, such as the mill or near the pit.
Indeed, in the absence of concrete information otherwise, a good place to drill a groundwater
exploration well in in the most convenient location for the use of the water. Additionally, the target
locations would also be located some distance away from existing heritage, archaeological or
environmentally sensitive sites, such as groundwater dependant ecosystems.

m Moderate — indicating prospective hydrogeological characteristics but priority being lessened because
of the presence of existing heritage, archaeological or environmentally sensitive sites, or distance from
the point of use (pumping considerations).

m Low - indicating less favourable hydrogeological characteristics coupled with the proximity of existing
heritage, archaeological or environmentally sensitive sites, or distance from the point of use (pumping
considerations). Low priority targets are also more likely to require‘'geophysics to identify collar
locations on the ground.

At this stage the use of geophysical techniques is not assumed and all sites'need to be ground-truthed and
then reprioritised through discussions with KMG personnel. Additionally, the identified sites may warrant
more than one exploration bore in their vicinity, though_this is a matter for evaluation once the sites have
been examined/mapped.

4.1  Preliminary High and Moderatg Priority Exploration Targets

Five high and four moderate priority targets have been Selected as potential exploration locations (Figures 3
to 4) and are summarised in Table-2-

All target locations and coordinates are based<“on a desktop study assessment and therefore may not be the
exact coordinates for exploratory holes. |It is recommended that a site visit be carried out to inspect the
exploration targets at the MMP area\to ground-truth each of the targets in order to:

m obtain firsthand appreciation of the rock hydrogeological characteristics, generally
m validate the individual target areas and potentially find other ones
m  assess site access for any subsequent drilling (which is expected to be limited in some areas)

m assess requirements for further targeting effort through geophysical surveying and/or exploratory holes.

The sole use of visual inspection on site may not be sufficient to validate these targets, in which case the use
of geophysical prospecting techniques may be recommended prior to confirming the exploratory hole
location.

At this point, and based on the limited information available, the yield cannot be estimated and it is unclear
how deep the water table will be in the fracture bedrock. Therefore Golder has assumed a generic and
realistic depth of drilling of at least 150 m per borehole. Shallow groundwater may be encountered but might
not have sufficient yield for the requirements of the MMP as seen from the existing Aquaterra and DowW WIN
borehole data.
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Table 2: Summary of Preliminary Exploration Targets (see Figures 3 to 4 for location)

Coordinates**
Tzarget Priority Description Comments
one Easting | Northing
. Convenient location close to the end of a large fault mapped Marboo Formation (low grade metamorphics) but terminating in | Convenient location for mill supply and dust suppression on
1 High 425758 8153572 . : X
the proposed haul road alignment/mill location. haul road
2 High 425053 8153732 Regional extensive/persistent quartz vein terminating in vicinity of proposed mill location ﬁ;?lvriggm location for mill supply and dust suppression on
3 High 427709 8153622 Structural: potential drainage slope intersected by Revolver Creek Formation mafic volcanics and a near N-S trending fault Mapping of fault and mafics required
4 High 429076 8154235 Lithological: east of Matsu water intercepts area in Golden Gate Siltstone and possibly into Lissadell Formation. Convenient source for pit water, avoids pumping uphill
. Structural: inclined mafic volcanics of the Revolver Creek Formation adjacent to a fault trending near N-S with Cainozoic Mapping of fault and mafics required. Proximity to heritage site
5 High 428003 8152497 : . :
colluvium and alluvium to the southern end of the fault. needs evaluation
Moderate 426988 8155734 Structural: pote_ntlal lateral displacement of Revolver Creek Formation mafics by a NE-SW trending fault intersected by a Mapplng_ of faul_ts and mafics required. Topographically high,
near N-S trending fault. near heritage site
7 Moderate 429234 8151677 Structural: mafics of the Revolver Creek Formation below Cainozoic colluvium and alluvium. Mapping of mafic and alluvium required. Assess heritage site.
8 Moderate 431042 8152547 Structural and I_|tholog|cal: fault trending E-W showing displacement of Lissadell Formation, Hensman Sandstone and Mapping of fault required, topographical elevated
Golden Gate Siltstone.
Structural: intersecting faults in a fault bounded zone trending E-W and NE-SW at intersecting point, defining lithological . .
9 Moderate to low | 426083 8157694 boundaries between Lissadell Formation, Revolver Creek Formation and Marb, ormation. Mapping of faults required
Structural: ENE-WSW trending and outcropping quartz vein intersected by NE ending fault, defining lithological . .
10 Low 423015 8156764 boundaries between Lissadell Formation, Marboo Formation and Moun;@ta y Grani Mapping of faults and outcrop required,
11 Low 428857 8158299 Structural:_CIuster of intersecting faults t_rendlng in various directions \pg) tial fault zone defining lithological boundaries May not be accessible, mapping of faults required,
between Lissadell Formation and Glenhill Formation.
Structural: NE-SW trending and outcropping quartz vein laterally displaced bx% intersecting an inferred fault trending NW- . .
12 Low 420841 8156386 SE, surrounded by CAINOZOIC colluvium unit. N Mapping of fault and outcrop required
13 Low* 431117 8155075 Structural: potential shearing/lateral displacement of Lissadell Fo%tMy an E-W trending fault. May not be accessible, mapping of fault required
Structural: off-set/lateral displacement of NE-SW t ing)and outd%pping guartz vein by a NW-SE trending fault; also . .
*
14 Low 421784 8157825 lateral displacement of Mount Nyulasy Granite andéé-\gt ill Porphyry contact. Mapping of faults and outcrop required
15 Low* 419273 8155801 StrL_JcturaI: two pa_lrallel dolente_ dykes tren -SE s\uﬁa‘nded by CAINOZOIC colluvium between NE-SW trending and Mapping of dykes and outcrop required
regionally extensive quartz veins.
16 Low* 419988 8156886 Str_uctural: mferrt_ad fault trending NW-SE whi W lly displaced NE-SW trending quartz veins, within the vicinity of Accessible, mapping of fault and outcrop required
Cainozoic colluvium
Notes:  *Based on distance that might be less feasible. )

**Centre coordinates (MGA, Zone 52)
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5.0 RECOMMENDATIONS

It is recommended that a field verification of the targets identified in this desktop study be undertaken. The
emphasis of the field verification should be towards the targets ranked higher, while lower priority target
areas should also be examined in the field to gain greater insight on the hydrogeological character in the
vicinity of the sites.

Structural and lithological targets require at least reconnaissance mapping in order to identify appropriate
borehole locations and consideration of the requirement for geophysical surveying for accurate targeting for
deep intersection of water bearing features. All prospective borehole locations should be marked,
specifically surveyed using a hand held GPS unit, and pegged at the proposed borehole location.

Permission to access and explore the various proposed drilling target areas outlined above should be
obtained from the traditional owners of the land, prior to any further works.

The actual nature of individual heritage sites located near exploration target areas should be clarified to allow
for an assessment of the risks from groundwater abstraction in the context of each individual site.

All groundwater exploration and well construction should be appropriately licenced in accordance with
regulatory requirements.

July 2014
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Site ID

11386854

11386854

11386854

11386854

11386854

11386854

11386857

11386857

11386857

11386857

11386857

11386857

20082089

20082089

20082090

20082090

Advanced Site Data Availability Summary

Default
Site Ref

80919380

80919380

80919380

80919380

80919380

80919380

80919381

80919381

80919381

80919381

80919381

80919381

80910131

80910131

80910132

80910132

Project Name

Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database
Historical Data from the SWRIS Database

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

Site

Category Name

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Data Category

Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water levels - discrete

Water quality indicators - discrete

Water levels - discrete

Water quality indicators - discrete

Variable Type

Inorganic metals
Physical

Nutrients

Organics

Inorganic non-metals
(none)

Inorganic metals
Physical

Nutrients

Organics

Inorganic non-metals
(none)

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

First

Measurement

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

30/06/1961

30/06/1961

30/06/1956

30/06/1956

Date:

Last

Measurement

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

23/08/1994

30/06/1961

30/06/1978

30/06/1956

30/06/1978

20/06/2014

No of
Readings

10
16
2
2

22

10

16



Site ID

20082091

20082092

20082104

20082104

20082110

20082110

20082117

20082119

20082119

20082120

20082120

20082121

20082121

20082125

20082125

20082126

Advanced Site Data Availability Summary

Default
Site Ref

80910449

80910133

80910144

80910144

80910150

80910150

80910157

80910159

80910159

80910160

80910160

80910161

80910161

80910165

80910165

80910166

Project Name

<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture
<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

Site

Category Name

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Data Category

Water quality indicators - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete
Water levels - discrete
Water quality indicators - discrete

Water levels - discrete

Variable Type

Physical
Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical
Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

First

Measurement

01/01/1900

30/06/1933

15/07/1980

15/07/1980

15/05/1980

15/05/1980

30/06/1962

30/06/1940

30/06/1940

04/09/1988

04/09/1988

30/06/1941

30/06/1941

30/06/1953

30/06/1953

15/06/1966

Date:

Last

Measurement

01/01/1900

30/06/1933

15/07/1980

15/07/1980

15/05/1980

25/05/1980

30/06/1962

30/06/1940

30/06/1940

04/09/1988

04/09/1988

30/06/1941

30/06/1941

30/06/1953

30/06/1953

15/06/1966

20/06/2014

No of
Readings

1

1



Site ID

20082126

20082130

20082131

20082132

20082132

20082134

20082134

20082393

20082393

20082395

20082396

20082396

Advanced Site Data Availability Summary

Default
Site Ref

80910166

80910451

80910170

80910171

80910171

80910172

80910172

80910257

80910257

80910259

80910260

80910260

Project Name

<1996 AQWABase Data Capture

Misc Data from GW Investigations for

AQWABase
<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

<1996 AQWABase Data Capture
<1996 AQWABase Data Capture

<1996 AQWABase Data Capture

Site

Category Name

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

Data Category

Water quality indicators - discrete
Water quality indicators - discrete
Water quality indicators - discrete
Water levels - discrete

Water quality indicators - discrete
Water levels - discrete

Water quality indicators - discrete
Water levels - discrete

Water quality indicators - discrete

Water levels - discrete
Water levels - discrete

Water quality indicators - discrete

Variable Type

Physical
Physical
Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Physical

Water Level
(discrete)

Water Level
(discrete)

Physical

First

Measurement

15/06/1966

01/01/1900

06/12/1989

10/10/1988

10/10/1988

08/09/1990

08/09/1990

30/06/1936

30/06/1936

30/06/1939

30/06/1961

30/06/1961

Date:

Last

Measurement

15/06/1966

01/01/1900

06/12/1989

10/10/1988

10/10/1988

08/09/1990

08/09/1990

30/06/1936

30/06/1936

30/06/1939

30/06/1961

30/06/1961

20/06/2014

No of
Readings

2

1



Site Details Report Date:  20/06/2014

Site reference (AWRC): 80919380 - JUWULIPANYI COMMUNITY - CHARLES BORE NO1. WIN Site ID: 11386854

Alternative Site References

Numbering System Reference Code Context Name Name

AWRC 80919380 JUWULIPANY! COMMUNITY CHARLES BORE NO1.

General Details (Site reference: 80919380 WIN Site ID: 11386854)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8134918 Easting 413194 Zone 52
Latitude -16.867552920 Longitude 128.185082650 Spheroid GDA9%4
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment From SWRIS database:: [PRODUCTION ; TOTAL DEPTH 34.5M of 150MM PVC]; TOC above GL = 0.4m

Fixed Infrastructure Status (Site reference: 80919380 WIN Site ID: 11386854)

Start Date End Date Status Comments

23/08/1994 24/08/1994 Operational G2#REG READ G/W#G1#LEV+QUAL G/W#PRODUCTION
TOTAL DEPTH 34.5M
150MM PVC

24/08/1994 Unknown



Site Details Report

Stakeholders (Site reference: 80919380, WIN Site ID 11386854)

Start Date End Date Role

23/08/1994 Establishing authority
23/08/1994 Operating authority
23/08/1994 Owning authority

Stakeholder
Water Authority Hydrology Branch
Water Corporation

Aboriginal And Torres Strait Island Commission

Date: 20/06/2014

Depth Reference Points (Site reference: 80919380 WIN Site ID: 11386854)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date

(none) ~ 0 (mNA)

Top of casing 100 (mSLE)

(none) 23/08/1994 (Unknown)

(none) 22/08/1994 (Unknown)

Comments

Depth Reference Point added to cater for historical samples with
Depth Reference Point of ()

Depth recorded as 34.5 m, WRC History file

Construction Events - No Data Available

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available




Site Details Report

Advanced Data Summary (Site reference: 80919380 WIN Site ID: 11386854)

Readings by Project

Default Site Reference

80919380

Project Code

WA-S-SWRISHIST

Readings by Data Category

Default Site Reference

80919380

Data Category

Water quality indicators - discrete

Readings By Variable Type

Default Site Reference

80919380
80919380
80919380
80919380
80919380
80919380

Variable Type

(none)

Inorganic metals
Inorganic non-metals
Nutrients

Organics

Physical

Project Name

First
Measurement

23/08/1994

First
Measurement

23/08/1994
23/08/1994
23/08/1994
23/08/1994
23/08/1994
23/08/1994

First

No of

Measurement Measurement Measurements

Historical Data from the SWRIS Database 23/08/1994

Last No of
Measurement Measurements

23/08/1994 56

Last No of
Measurement Measurements

23/08/1994 4
23/08/1994 10
23/08/1994 22
23/08/1994 2
23/08/1994 2
23/08/1994 16

23/08/1994 56

Date:

20/06/2014




Site Details Report Date:  20/06/2014

Site reference (AWRC): 80919381 - JUWULIPANYI COMMUNITY - GATE BORE NO2. WIN Site ID: 11386857

Alternative Site References

Numbering System Reference Code Context Name Name

AWRC 80919381 JUWULIPANY! COMMUNITY GATE BORE NO2.

General Details (Site reference: 80919381 WIN Site ID: 11386857)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8134731 Easting 413026 Zone 52
Latitude -16.869236900 Longitude 128.183498310 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment Total length of casing in the Bore 10.5m (WRC History file)

Fixed Infrastructure Status (Site reference: 80919381 WIN Site ID: 11386857)

Start Date End Date Status Comments

23/08/1994 24/08/1994 Operational G2#REG READ G/W#G1#LEV+QUAL G/W#PRODUCTION
THIS IS A WELL

24/08/1994 Unknown



Site Details Report

Stakeholders (Site reference: 80919381, WIN Site ID 11386857)

Start Date End Date Role

23/08/1994 Establishing authority
23/08/1994 Operating authority
23/08/1994 Owning authority

Stakeholder
Water Authority Hydrology Branch
Water Corporation

Aboriginal And Torres Strait Island Commission

Date: 20/06/2014

Depth Reference Points (Site reference: 80919381 WIN Site ID: 11386857)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date

(none) ~ 0 (mNA)

(none) 23/08/1994 (Unknown)

Comments

Depth Reference Point added to cater for historical samples with
Depth Reference Point of ()

Construction Events - No Data Available

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available




Site Details Report

Advanced Data Summary (Site reference: 80919381 WIN Site ID: 11386857)

Readings by Project

Default Site Reference

80919381

Project Code

WA-S-SWRISHIST

Readings by Data Category

Default Site Reference

80919381

Data Category

Water quality indicators - discrete

Readings By Variable Type

Default Site Reference

80919381
80919381
80919381
80919381
80919381
80919381

Variable Type

(none)

Inorganic metals
Inorganic non-metals
Nutrients

Organics

Physical

Project Name

First
Measurement

23/08/1994

First
Measurement

23/08/1994
23/08/1994
23/08/1994
23/08/1994
23/08/1994
23/08/1994

First

No of

Measurement Measurement Measurements

Historical Data from the SWRIS Database 23/08/1994

Last No of
Measurement Measurements

23/08/1994 56

Last No of
Measurement Measurements

23/08/1994 4
23/08/1994 10
23/08/1994 22
23/08/1994 2
23/08/1994 2
23/08/1994 16

23/08/1994 56

Date:

20/06/2014




Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910131 - 809 - ORD RIVER BASIN - FLYING FOX BORE NO 9 WIN Site ID: 20082089

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910131 809 - ORD RIVER BASIN FLYING FOX BORE NO 9
AQWAB 4564-1-NE-0001 809 - ORD RIVER BASIN FLYING FOX BORE NO 9

General Details (Site reference: 80910131 WIN Site ID: 20082089)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8169491 Easting 442992 Zone 52
Latitude -16.555955534 Longitude 128.465681420 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment WATER STRUCK AT 29FT. VISITED BY URANERZ AUST GEOLOGIST 1978, 1330 MGI/L, 7.0PH.

Fixed Infrastructure Status (Site reference: 80910131 WIN Site ID: 20082089)

Start Date End Date Status Comments
30/06/1961 Unknown

Stakeholders (Site reference: 80910131, WIN Site ID 20082089)

Start Date End Date Role Stakeholder
30/06/1961 01/07/1961 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner




Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910131 WIN Site ID: 20082089)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1961 (Unknown)

Construction (Site reference: 80910131 WIN Site ID: 20082089)

Events
Completed Date 1961 (Known year) Pump Test Occured Pumping Details
Driller Gorey & Cole Total Drilled Depth (m) 91.440
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available




Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910131 WIN Site ID: 20082089)

Logged By Authority Not Known Log Date 1961 (Known year) Reference Point Ground level
Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 3.350 VOLCANIC SMALL BOULDERS

3.350 4.570 BROWN CLAY

4570 6.400 DECOMPOSED GRANITE

6.400 7.010 BROWN CLAY

7.010 9.750 RED BROWN SANDSTONE WITH PYRITES

9.750 14.940 BLUE GREY SANDSTONE WITH PYRITES

14.940 90.220 RED BROWN & BLU-GREY SANDSTONE INTERBEDDED CONTAINING PYRITES & OCCASIONAL LAYERS OF BROWN & BLUE CLAY.
90.220 91.440 DECOMPOSED GRANITE QUARTZ DOMINANT FAIRLY HARD.

Log Event - Summary (Site reference: 80910131 WIN Site: 20082089)

Logged By Authority Not Known Log Date 1961 (Known year) Reference Point Ground level
Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)
Comments
From (m) To (m) Stratigraphy Lithology1l Lithology?2 Lithology3
0.000 7.010 Cainozoic boulders granite clay
7.010 90.220 Ragged Range Conglomerate Member sandstone pyrite clay
90.220 91.440 Possible Weathered Proterozoic quartz granite




Site Details Report

Advanced Data Summary (Site reference: 80910131 WIN Site ID: 20082089)

Readings by Project

Default Site Reference Project Code

80910131 <1996AQWADATA

Readings by Data Category

Default Site Reference Data Category

80910131 Water levels - discrete

80910131

Readings By Variable Type

Default Site Reference  Variable Type

80910131 Physical

80910131 Water Level (discrete)

<1996 AQWABase Data Capture

Water quality indicators - discrete

Project Name First

No of

Measurement Measurement Measurements

30/06/1961

First Last No of
Measurement Measurement Measurements

30/06/1961 30/06/1961 3
30/06/1961 30/06/1978 2
First Last No of

Measurement Measurement Measurements
30/06/1961 30/06/1978 2
30/06/1961 30/06/1961 3

30/06/1978 5

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910132 - 809 - ORD RIVER BASIN - LISSADELL NO 10 BORE WIN Site ID: 20082090

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910132 809 - ORD RIVER BASIN LISSADELL NO 10 BORE
AQWAB 4564-1-NE-0002 809 - ORD RIVER BASIN LISSADELL NO 10 BORE

General Details (Site reference: 80910132 WIN Site ID: 20082090)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8162103 Easting 439859 Zone 52
Latitude -16.622661529 Longitude 128.436122755 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment URANERZ GEOLOGIST SAMPLE TAKEN FROM PUMP 1978, 420 MG/L, PH 7.7. SMOKE CREEK BORE .

Fixed Infrastructure Status (Site reference: 80910132 WIN Site ID: 20082090)

Start Date End Date Status Comments
30/06/1956 Unknown

Stakeholders (Site reference: 80910132, WIN Site ID 20082090)

Start Date End Date Role Stakeholder
30/06/1956 01/07/1956 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910132 WIN Site ID: 20082090)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1956 (Unknown)

Construction (Site reference: 80910132 WIN Site ID: 20082090)

Events
Completed Date 1956 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 92.960
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910132 WIN Site ID: 20082090)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910132 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1956 30/06/1978 5

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910132 Water levels - discrete 30/06/1956 30/06/1956 3

80910132 Water quality indicators - discrete 30/06/1956 30/06/1978 2

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910132 Physical 30/06/1956 30/06/1978 2

80910132 Water Level (discrete) 30/06/1956 30/06/1956 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910449 - 809 - ORD RIVER BASIN - UNNAMED SPRING WIN Site ID: 20082091

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910449 809 - ORD RIVER BASIN UNNAMED SPRING
AQWAB 4564-1-NE-0028 809 - ORD RIVER BASIN UNNAMED SPRING

General Details (Site reference: 80910449 WIN Site ID: 20082091)

Site Type Ground Sub Type Unknown Site Geofeature Ground
Northing 8171001 Easting 434213 Zone 52
Latitude -16.542078663 Longitude 128.383435392 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment CHEM ANAL NO: 54514, VOL 72, FLYING FOX GORGE?? TDS ORIGINALLY RECORDED AS: 0.23 MSM/CM.

Fixed Infrastructure Status (Site reference: 80910449 WIN Site ID: 20082091)

Start Date End Date Status Comments
28/08/1981 Unknown

Stakeholders (Site reference: 80910449, WIN Site ID 20082091)

Start Date End Date Role Stakeholder
01/01/1900 Data source Private Owner
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Site Details Report

Depth Reference Points (Site reference: 80910449 WIN Site ID: 20082091)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 01/01/1900 (Unknown)

Date:

20/06/2014

Construction Events - No Data Available

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available

Advanced Data Summary (Site reference: 80910449 WIN Site ID: 20082091)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910449 <1996 AQWADATA <1996 AQWABase Data Capture 1/01/1900 1/01/1900 1

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements
80910449 Water quality indicators - discrete 1/01/1900 1/01/1900 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements
80910449 Physical 1/01/1900 1/01/1900 1
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910133 - 809 - ORD RIVER BASIN - LISSADELL NO 3 WELL WIN Site ID: 20082092

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910133 809 - ORD RIVER BASIN LISSADELL NO 3 WELL
AQWAB 4564-1-SE-0003 809 - ORD RIVER BASIN LISSADELL NO 3 WELL

General Details (Site reference: 80910133 WIN Site ID: 20082092)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8151843 Easting 446093 Zone 52
Latitude -16.715557229 Longitude 128.494326893 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment PWD 238/51 RECORDS 2 WELLS 11FT X 5FT & 1FT X 6FT IN SOME POSITION.

Fixed Infrastructure Status (Site reference: 80910133 WIN Site ID: 20082092)

Start Date End Date Status Comments
30/06/1933 01/07/1933 Operational
01/07/1933 Unknown

Stakeholders (Site reference: 80910133, WIN Site ID 20082092)

Start Date End Date Role Stakeholder
30/06/1933 01/07/1933 Owning authority Lissadell Pastoral Co
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910133 WIN Site ID: 20082092)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1933 (Unknown)

Construction (Site reference: 80910133 WIN Site ID: 20082092)

Events
Completed Date 1933 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 3.350
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910133 WIN Site ID: 20082092)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910133 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1933 30/06/1933 1

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements
80910133 Water quality indicators - discrete 30/06/1933 30/06/1933 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements
80910133 Physical 30/06/1933 30/06/1933 1

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910144 - 809 - ORD RIVER BASIN - S12 STRAT ARGYLE PROJECT WIN Site ID: 20082104

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910144 809 - ORD RIVER BASIN S12 STRAT ARGYLE PROJECT
AQWAB 4564-1-SE-0015 809 - ORD RIVER BASIN S12 STRAT ARGYLE PROJECT

General Details (Site reference: 80910144 WIN Site ID: 20082104)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8155735 Easting 434664 Zone 52
Latitude -16.680085850 Longitude 128.387233263 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) Unknown
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment Geophysical log supplied. SWL ORIGINALLY RECORDED AS: 21.2M B/C. AIRLIFT SUPPLY OF 217 M3/D WAS FORM THE QUARTZITE WITH THE RATE
GRADUALLY INCREASING THROUGH THE 38M SECTION. THE GR LOG INDICATED A CLEANER QUARTZITE ZONE 122-128M, THIS ZONE YIELDING 1/2
THE TOTAL SUPPLY.

Fixed Infrastructure Status (Site reference: 80910144 WIN Site ID: 20082104)

Start Date End Date Status Comments
15/07/1980 Unknown
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Site Details Report Date:  20/06/2014

Stakeholders (Site reference: 80910144, WIN Site ID 20082104)

Start Date End Date Role Stakeholder
15/07/1980 16/07/1980 Owning authority CRA Exploration
30/06/1983 Data entry operator Private Owner
15/07/1980 Data source Rockwater Pty Ltd

Depth Reference Points (Site reference: 80910144 WIN Site ID: 20082104)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 15/07/1980 (Unknown)

Construction (Site reference: 80910144 WIN Site ID: 20082104)

Events
Completed Date 15/07/1980 (Known day) Pump Test Occured Pumping Details AIRLIFT
Driller Whitsed Drilling Resources Pty Total Drilled Depth (m) 158.000
Ltd
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)
Unknown Unknown +0.35M - 5.85M X 225M; 5.85M - 158.0M X
220MM

Aquifers - No Data Available

20



Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910144 WIN Site ID: 20082104)
Logged By Authority Not Known Log Date 15/07/1980 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 120.000 BASALT, DARK BLUE, FINE GRAINED. WEATHERED 0-27M. MINOR QUARTZ 27-39M, 63-78M.
120.000 126.000 BASALT & QUARTZITE, BASALT AS ABOVE. QUARTZITE, GREY BROWN, FINE GRAINED.
126.000 141.000 QUARTZITE, GREY BROWN, FINE GRAINED.

141.000 153.000 QUARTZITE, BROWN, FINE GRAINED, CLAYEY

153.000 158.000 QUARTZITE & SHALE BANDS. QUARTZITE AS ABOVE. SHALE, BROWN TO GREEN, FISSILE.

Log Event - Summary (Site reference: 80910144 WIN Site: 20082104)

Logged By Authority Not Known Log Date 15/07/1980 (Known day) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 158.000 Antrum Plateau Volcanics basalt quartzite
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Site Details Report

Advanced Data Summary (Site reference: 80910144 WIN Site ID: 20082104)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910144 <1996 AQWADATA <1996 AQWABase Data Capture 15/07/1980 15/07/1980 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910144 Water levels - discrete 15/07/1980 15/07/1980 3

80910144 Water quality indicators - discrete 15/07/1980 15/07/1980 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910144 Physical 15/07/1980 15/07/1980 1

80910144 Water Level (discrete) 15/07/1980 15/07/1980 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910150 - 809 - ORD RIVER BASIN - PB6 (P3B) ARGYLE PROJECT WIN Site ID: 20082110

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910150 809 - ORD RIVER BASIN PB6 (P3B) ARGYLE PROJECT
AQWAB 4564-1-SE-0021 809 - ORD RIVER BASIN PB6 (P3B) ARGYLE PROJECT

General Details (Site reference: 80910150 WIN Site ID: 20082110)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8155555 Easting 438651 Zone 52
Latitude -16.681820298 Longitude 128.424620064 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) Unknown
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment Geophysical log supplied. SWL ORIGINALLY RECORDED AS: 7.3M B/C. DRILLED INTO AN OUTCROP OF CACAREOUS SIMILAR TO P1. SUPPLIES WERE
INTERSECTED AT A SHALLOW DEPTH IN CARBONATE ROCK AND AMPHIBOLITE. PUMPED 96 HOURS AT 520 M3/D FINAL DRAWDOWN 3.01M. D/D OBS
BORE 1.175M. CHEM ANAL: BORE=PB6, SUMMATION TDS: 773.2, PH 7.4, DATE: 21/5/80; BORE=PB6, SUMMATION TDS: 798.1, PH 7.1, DATE:
25/5/80

Fixed Infrastructure Status (Site reference: 80910150 WIN Site ID: 20082110)

Start Date End Date Status Comments
15/05/1980 Unknown
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Site Details Report Date:  20/06/2014

Stakeholders (Site reference: 80910150, WIN Site ID 20082110)

Start Date End Date Role Stakeholder
15/05/1980 16/05/1980 Owning authority CRA Exploration
30/06/1983 Data entry operator Private Owner
15/05/1980 Data source Rockwater Pty Ltd

Depth Reference Points (Site reference: 80910150 WIN Site ID: 20082110)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 15/05/1980 (Unknown)

Construction (Site reference: 80910150 WIN Site ID: 20082110)

Events
Completed Date 15/05/1980 (Known day) Pump Test Occured Yes Pumping Details PUMPED
Driller Rural Drilling Company Total Drilled Depth (m) 96.000
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)
Unknown Unknown 0-5.0M X 254MM STEEL; 0-9.0M X 201MM
FRP; 0-33.0M X 152MM PVC
5.000 31.000 Inlet - Slotted Unknown

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910150 WIN Site ID: 20082110)

Logged By Authority Not Known Log Date 15/05/1980 (Known day) Reference Point Ground level
Interpreted By Non geologist - Unknown Org Type

Comments

From (m) To (m) Lithological Description

0.000 6.000 AMPHIBOLITE, GREY BLACK, VERY FINE GRAINED.

6.000 21.000 AMPHIBOLITE AND CALC-SILICATE INTERBEDDED. AMPHIBOLITE BLACK, VERY FINE GRAINED, SCHISTOSE. CALC-SILICATE, WHITE,
AMORPHOUS

21.000 96.000 AMPHIBOLITE, BLACK, VERY FINE TO MEDIUM GRAINED SCHISTOSE. AMPHIBOLE-QUARTZ-CHLORIDE-GARNET-MUSCOVITE-SULPHIDE.

Log Event - Summary (Site reference: 80910150 WIN Site: 20082110)

Logged By Authority Not Known Log Date 15/05/1980 (Known day) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (m) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 96.000 Proterozoic amphibolite
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Site Details Report

Advanced Data Summary (Site reference: 80910150 WIN Site ID: 20082110)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910150 <1996 AQWADATA <1996 AQWABase Data Capture 15/05/1980 25/05/1980 5

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910150 Water levels - discrete 15/05/1980 15/05/1980 3

80910150 Water quality indicators - discrete 15/05/1980 25/05/1980 2

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910150 Physical 15/05/1980 25/05/1980 2

80910150 Water Level (discrete) 15/05/1980 15/05/1980 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910157 - 809 - ORD RIVER BASIN - CAMEL YARD BORE 1 WIN Site ID: 20082117

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910157 809 - ORD RIVER BASIN CAMEL YARD BORE 1
AQWAB 4564-2-NE-0001 809 - ORD RIVER BASIN CAMEL YARD BORE 1

General Details (Site reference: 80910157 WIN Site ID: 20082117)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8141001 Easting 436217 Zone 52
Latitude -16.813312789 Longitude 128.401381289 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment ABANDONED, VERY LITTLE WATER AT 30FT, SECOND WATER AT 42FT.

Fixed Infrastructure Status (Site reference: 80910157 WIN Site ID: 20082117)

Start Date End Date Status Comments
30/06/1962 Unknown

Stakeholders (Site reference: 80910157, WIN Site ID 20082117)

Start Date End Date Role Stakeholder
30/06/1962 01/07/1962 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910157 WIN Site ID: 20082117)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1962 (Unknown)

Construction (Site reference: 80910157 WIN Site ID: 20082117)

Events
Completed Date 1962 (Known year) Pump Test Occured Pumping Details
Driller Gorey & Cole Total Drilled Depth (m) 18.590
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910157 WIN Site ID: 20082117)

Logged By Authority Not Known Log Date 1962 (Known year) Reference Point Ground level
Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 1.220 BLACK SOIL

1.220 3.960 DECOMPOSED GRANITE WITH RED LOAM
3.960 8.530 DECOMPOSED GRANITE & QUARTZ

8.530 16.150 DECOMPOSED GRANITE, QUARTZ DOMINANT
16.150 17.370 LAYER OF BROWNISH COARSE GRANITE
17.370 18.590 BLUE GRANITE

Log Event - Summary (Site reference: 80910157 WIN Site: 20082117)

Logged By Authority Not Known Log Date 1962 (Known year) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (m) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 1.220 Quaternary soil
1.220 18.590 Proterozoic granite quartz weathered
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Site Details Report

Advanced Data Summary (Site reference: 80910157 WIN Site ID: 20082117)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910157 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1962 30/06/1962 1

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements
80910157 Water quality indicators - discrete 30/06/1962 30/06/1962 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements
80910157 Physical 30/06/1962 30/06/1962 1

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910159 - 809 - ORD RIVER BASIN - LISSADELL NO 2 BORE BULLOCK PADDOCK WIN Site ID: 20082119

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910159 809 - ORD RIVER BASIN LISSADELL NO 2 BORE BULLOCK PADDOCK
AQWAB 4564-2-NE-0006 809 - ORD RIVER BASIN LISSADELL NO 2 BORE BULLOCK PADDOCK

General Details (Site reference: 80910159 WIN Site ID: 20082119)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8146854 Easting 445744 Zone 52
Latitude -16.760646607 Longitude 128.490933176 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment PWD STN PLAN SAYS 560FT SUNK BEFORE 1939

Fixed Infrastructure Status (Site reference: 80910159 WIN Site ID: 20082119)

Start Date End Date Status Comments
30/06/1940 Unknown

Stakeholders (Site reference: 80910159, WIN Site ID 20082119)

Start Date End Date Role Stakeholder
30/06/1940 01/07/1940 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910159 WIN Site ID: 20082119)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1940 (Unknown)

Construction (Site reference: 80910159 WIN Site ID: 20082119)

Events
Completed Date 1940 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 207.570
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown 5"

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910159 WIN Site ID: 20082119)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910159 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1940 30/06/1940 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910159 Water levels - discrete 30/06/1940 30/06/1940 3

80910159 Water quality indicators - discrete 30/06/1940 30/06/1940 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910159 Physical 30/06/1940 30/06/1940 1

80910159 Water Level (discrete) 30/06/1940 30/06/1940 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910160 - 809 - ORD RIVER BASIN - H006-3009.85-0.15R-A WIN Site ID: 20082120

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910160 809 - ORD RIVER BASIN H006-3009.85-0.15R-A
AQWAB 4564-2-NW-0007 809 - ORD RIVER BASIN H006-3009.85-0.15R-A

General Details (Site reference: 80910160 WIN Site ID: 20082120)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8143629 Easting 423742 Zone 52
Latitude -16.789184205 Longitude 128.284395220 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment ABANDONED. INSUFFICIENT FLOW: 1.50 KLH. DRILLED: 2-4/9/88.

Fixed Infrastructure Status (Site reference: 80910160 WIN Site ID: 20082120)

Start Date End Date Status Comments
04/09/1988 Unknown

Stakeholders (Site reference: 80910160, WIN Site ID 20082120)

Start Date End Date Role Stakeholder
04/09/1988 05/09/1988 Owning authority Department Of Main Roads
02/04/1990 Data entry operator Private Owner
04/09/1988 Data source Department Of Main Roads
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910160 WIN Site ID: 20082120)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 04/09/1988 (Unknown)

Construction (Site reference: 80910160 WIN Site ID: 20082120)

Events
Completed Date 04/09/1988 (Known day) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 60.000
Depth Reference Point Ground level Drill Method Rotary drill

Construction Method GEMCO
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown COLLAR: 195 PVC

Aquifers - No Data Available

35



Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910160 WIN Site ID: 20082120)
Logged By Authority Not Known Log Date 04/09/1988 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 2.000 SAND
2.000 32.000 GRANITE, SOME FRACTURES & WEATHERING
32.000 60.000 GRANITE FRESH

Log Event - Summary (Site reference: 80910160 WIN Site: 20082120)

Logged By Authority Not Known Log Date 04/09/1988 (Known day) Reference Point  Ground level

Interpreted By  Non geologist - Unknown Org Type Interpreted Date 03/04/1995 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 2.000 Cainozoic sand
2.000 60.000 Proterozoic granite fractured weathered
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Site Details Report

Advanced Data Summary (Site reference: 80910160 WIN Site ID: 20082120)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910160 <1996 AQWADATA <1996 AQWABase Data Capture 4/09/1988 4/09/1988 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910160 Water levels - discrete 4/09/1988 4/09/1988 3

80910160 Water quality indicators - discrete 4/09/1988 4/09/1988 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910160 Physical 4/09/1988 4/09/1988 1

80910160 Water Level (discrete) 4/09/1988 4/09/1988 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910161 - 809 - ORD RIVER BASIN - LISSADELL NO 3 BORE BLACKFELLOW CREEK WIN Site ID: 20082121

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910161 809 - ORD RIVER BASIN LISSADELL NO 3 BORE BLACKFELLOW CREEK
AQWAB 4564-2-SE-0003 809 - ORD RIVER BASIN LISSADELL NO 3 BORE BLACKFELLOW CREEK

General Details (Site reference: 80910161 WIN Site ID: 20082121)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8131417 Easting 434666 Zone 52
Latitude -16.899900801 Longitude 128.386546061 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment PWD 238/51 RECS DEPTH 150FT. SUNK BEFORE 1939

Fixed Infrastructure Status (Site reference: 80910161 WIN Site ID: 20082121)

Start Date End Date Status Comments
30/06/1941 01/07/1941 Operational
01/07/1941 Unknown

Stakeholders (Site reference: 80910161, WIN Site ID 20082121)

Start Date End Date Role Stakeholder
30/06/1941 01/07/1941 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910161 WIN Site ID: 20082121)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1941 (Unknown)

Construction (Site reference: 80910161 WIN Site ID: 20082121)

Events
Completed Date 1941 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 31.390
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown 6"

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910161 WIN Site ID: 20082121)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910161 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1941 30/06/1941 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910161 Water levels - discrete 30/06/1941 30/06/1941 3

80910161 Water quality indicators - discrete 30/06/1941 30/06/1941 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910161 Physical 30/06/1941 30/06/1941 1

80910161 Water Level (discrete) 30/06/1941 30/06/1941 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910165 - 809 - ORD RIVER BASIN - BOW RIVER H-S BORE (NO 1) WIN Site ID: 20082125

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910165 809 - ORD RIVER BASIN BOW RIVER H-S BORE (NO 1)
AQWAB 4564-3-NE-0002 809 - ORD RIVER BASIN BOW RIVER H-S BORE (NO 1)

General Details (Site reference: 80910165 WIN Site ID: 20082125)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8134521 Easting 413577 Zone 52
Latitude -16.871155553 Longitude 128.188662627 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment RIVER SAND

Fixed Infrastructure Status (Site reference: 80910165 WIN Site ID: 20082125)

Start Date End Date Status Comments
30/06/1953 Unknown

Stakeholders (Site reference: 80910165, WIN Site ID 20082125)

Start Date End Date Role Stakeholder
30/06/1953 01/07/1953 Owning authority Private Owner
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910165 WIN Site ID: 20082125)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1953 (Unknown)

Construction (Site reference: 80910165 WIN Site ID: 20082125)

Events
Completed Date 1953 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 15.240
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910165 WIN Site ID: 20082125)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910165 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1953 30/06/1953 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910165 Water levels - discrete 30/06/1953 30/06/1953 3

80910165 Water quality indicators - discrete 30/06/1953 30/06/1953 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910165 Physical 30/06/1953 30/06/1953 1

80910165 Water Level (discrete) 30/06/1953 30/06/1953 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910166 - 809 - ORD RIVER BASIN - 7 MILE BORE WIN Site ID: 20082126

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910166 809 - ORD RIVER BASIN 7 MILE BORE
AQWAB 4564-3-NE-0006 809 - ORD RIVER BASIN 7 MILE BORE

General Details (Site reference: 80910166 WIN Site ID: 20082126)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8141802 Easting 414240 Zone 52
Latitude -16.805368809 Longitude 128.195164748 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment 7" BORE. YIELD AT 85FT 100 GPH INCREASED TO 800GPH AT 100FT. HARD SEAM DIORITE 120FT - 130FT. CASED OFF OVERBURDEN. 22FT OF
CASING. REST OF HOLE STANDING ROCK.

Fixed Infrastructure Status (Site reference: 80910166 WIN Site ID: 20082126)

Start Date End Date Status Comments
15/06/1966 16/06/1966 Operational
16/06/1966 Unknown

Stakeholders (Site reference: 80910166, WIN Site ID 20082126)

Start Date End Date Role Stakeholder
15/06/1966 16/06/1966 Owning authority Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910166 WIN Site ID: 20082126)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 15/06/1966 (Unknown)

Construction (Site reference: 80910166 WIN Site ID: 20082126)

Events
Completed Date 15/06/1966 (Known day) Pump Test Occured Pumping Details
Driller Drillwell Total Drilled Depth (m) 39.620
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown 0-22' X 6'

Aquifers - No Data Available

45



Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910166 WIN Site ID: 20082126)
Logged By Authority Not Known Log Date 15/06/1966 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description
0.000 6.100 CLAY & GRANITE RUBBLE

6.100 39.620 GRANITE & DIORITE SEAMS

Log Event - Summary (Site reference: 80910166 WIN Site: 20082126)

Logged By Authority Not Known Log Date 15/06/1966 (Known day) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 6.100 Possible Cz clay rubble granite
6.100 39.620 Proterozoic granite
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Site Details Report

Advanced Data Summary (Site reference: 80910166 WIN Site ID: 20082126)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910166 <1996 AQWADATA <1996 AQWABase Data Capture 15/06/1966 15/06/1966 5

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910166 Water levels - discrete 15/06/1966 15/06/1966 3

80910166 Water quality indicators - discrete 15/06/1966 15/06/1966 2

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910166 Physical 15/06/1966 15/06/1966 2

80910166 Water Level (discrete) 15/06/1966 15/06/1966 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910451 - 809 - ORD RIVER BASIN - MCPHEES CREEK BORE (STOCK ROUTE NO 5) WIN Site ID: 20082130

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910451 809 - ORD RIVER BASIN MCPHEES CREEK BORE (STOCK ROUTE NO 5)
AQWAB 4564-4-NE-0001 809 - ORD RIVER BASIN MCPHEES CREEK BORE (STOCK ROUTE NO 5)

General Details (Site reference: 80910451 WIN Site ID: 20082130)

Site Type Ground Sub Type Unknown Site Geofeature Ground
Northing 8174553 Easting 414872 Zone 52

Latitude -16.509357510 Longitude 128.202322109 Spheroid GDA94

Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)

Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Lower Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek

Surface Water Area Ord River and Tributaries Surface Water SubArea Dunham River

Site Comment NOT EQUIPPED. SEE CARD 4565-3-X-8

Fixed Infrastructure Status (Site reference: 80910451 WIN Site ID: 20082130)

Start Date End Date Status Comments
04/12/2000 Unknown

Stakeholders (Site reference: 80910451, WIN Site ID 20082130)

Start Date End Date Role Stakeholder
01/01/1900 02/01/1900 Owning authority WA Government
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910451 WIN Site ID: 20082130)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 01/01/1900 (Unknown)

Construction (Site reference: 80910451 WIN Site ID: 20082130)

Events
Completed Date 01/01/1900 (Unknown) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 20.730
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910451 WIN Site ID: 20082130)

Logged By Authority Not Known Log Date 01/01/1900 (Unknown) Reference Point Ground level
Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 3.050 CLAY

3.050 6.100 GRAVELLY CLAY

6.100 11.280 GRAVELLY CLAY WITH SEAMS HARD ROCK

11.280 16.460 GRAVELLY CLAY WITH SEAMS HARD ROCK APPROX 200 GH WATER
16.460 20.730 HARD ROCK, NO WATER

Log Event - Summary (Site reference: 80910451 WIN Site: 20082130)

Logged By Authority Not Known Log Date 01/01/1900 (Unknown) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 16.460 Possible Cz clay gravel rock
16.460 20.730 Proterozoic rock
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Site Details Report

Advanced Data Summary (Site reference: 80910451 WIN Site ID: 20082130)

Readings by Project

Last

No of

Measurement Measurement Measurements

Default Site Reference Project Code Project Name First
80910451 WA-G-UNKNOWN Misc Data from GW Investigations for 1/01/1900
AQWABase

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements
80910451 Water quality indicators - discrete 1/01/1900 1/01/1900 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements
80910451 Physical 1/01/1900 1/01/1900 1

1/01/1900 1

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910170 - 809 - ORD RIVER BASIN - HO06 - 3043 6-1.0L-A

WIN Site ID: 20082131

Alternative Site References

Numbering System Reference Code Context Name
AWRC 80910170 809 - ORD RIVER BASIN
AQWAB 4564-4-NE-0003 809 - ORD RIVER BASIN

General Details (Site reference: 80910170 WIN Site ID: 20082131)

Name

HO06 - 3043 6-1.0L-A
HOO06 - 3043 6-1.0L-A

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8169916 Easting 414369 Zone 52

Latitude -16.551253494 Longitude 128.197435943 Spheroid GDA94

Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)

Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Lower Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek

Surface Water Area Ord River and Tributaries Surface Water SubArea Dunham River

Site Comment ABANDONED, DRY HOLE.

Fixed Infrastructure Status (Site reference: 80910170 WIN Site ID: 20082131)

Start Date End Date Status Comments
06/12/1989 Unknown

Stakeholders (Site reference: 80910170, WIN Site ID 20082131)

Start Date End Date Role Stakeholder
06/12/1989 07/12/1989 Owning authority Department Of Main Roads
02/04/1990 Data entry operator Private Owner
06/12/1989 Data source Department Of Main Roads
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910170 WIN Site ID: 20082131)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 06/12/1989 (Unknown)

Construction (Site reference: 80910170 WIN Site ID: 20082131)

Events
Completed Date 06/12/1989 (Known day) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 60.000
Depth Reference Point Ground level Drill Method Rotary drill

Construction Method GEMCO
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown COLLAR 195MM PVC

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910170 WIN Site ID: 20082131)
Logged By Authority Not Known Log Date 06/12/1989 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 1.500 SAND & LOOSE ROCKS

1.500 12.000 CALCRETE & GRANITE, WEATHERED
12.000 14.000 GRANITE, WEATHERED

14.000 32.000 GRANITE, SLIGHTLY WEATHERED
32.000 42.000 GRANITE, FRACTURED

42.000 60.000 GRANITE, FRESH

Log Event - Summary (Site reference: 80910170 WIN Site: 20082131)

Logged By Authority Not Known Log Date 06/12/1989 (Known day) Reference Point  Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  03/04/1995 (Known day)

Comments
From (m) To (m) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 1.500 Possible Cz sand rock
1.500 32.000 Weathered Proterozoic granite weathered calcrete
32.000 60.000 Proterozoic granite fractured
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Site Details Report

Advanced Data Summary (Site reference: 80910170 WIN Site ID: 20082131)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements

80910170 <1996AQWADATA <1996 AQWABase Data Capture 6/12/1989 6/12/1989 1

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements
80910170 Water quality indicators - discrete 6/12/1989 6/12/1989 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements
80910170 Physical 6/12/1989 6/12/1989 1

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910171 - 809 - ORD RIVER BASIN - H006-3047.20-1.30 R-A WIN Site ID: 20082132

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910171 809 - ORD RIVER BASIN H006-3047.20-1.30 R-A
AQWAB 4564-4-NE-0004 809 - ORD RIVER BASIN H006-3047.20-1.30 R-A

General Details (Site reference: 80910171 WIN Site ID: 20082132)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8174551 Easting 415534 Zone 52

Latitude -16.509399205 Longitude 128.208524814 Spheroid GDA94

Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)

Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Lower Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek

Surface Water Area Ord River and Tributaries Surface Water SubArea Dunham River

Site Comment ABANDONED - SEEPAGE ONLY. SUPPLY: 20 LITRES/HOUR.

Fixed Infrastructure Status (Site reference: 80910171 WIN Site ID: 20082132)

Start Date End Date Status Comments
10/10/1988 Unknown

Stakeholders (Site reference: 80910171, WIN Site ID 20082132)

Start Date End Date Role Stakeholder
10/10/1988 11/10/1988 Owning authority Department Of Main Roads
02/04/1990 Data entry operator Private Owner
10/10/1988 Data source Department Of Main Roads
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910171 WIN Site ID: 20082132)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 10/10/1988 (Unknown)

Construction (Site reference: 80910171 WIN Site ID: 20082132)

Events
Completed Date 10/10/1988 (Known day) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 28.500
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown COLLAR: 195MM PVC

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910171 WIN Site ID: 20082132)
Logged By Authority Not Known Log Date 10/10/1988 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 6.500 CLAY
6.500 13.000 STONEY CLAY
13.000 28.500 GRANITE, FRESH

Log Event - Summary (Site reference: 80910171 WIN Site: 20082132)

Logged By Authority Not Known Log Date 10/10/1988 (Known day) Reference Point  Ground level

Interpreted By Non geologist - Unknown Org Type Interpreted Date 12/09/1997 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 13.000 Possible Cz clay stones
13.000 28.500 Proterozoic granite
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Site Details Report

Advanced Data Summary (Site reference: 80910171 WIN Site ID: 20082132)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910171 <1996 AQWADATA <1996 AQWABase Data Capture 10/10/1988 10/10/1988 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910171 Water levels - discrete 10/10/1988 10/10/1988 3

80910171 Water quality indicators - discrete 10/10/1988 10/10/1988 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910171 Physical 10/10/1988 10/10/1988 1

80910171 Water Level (discrete) 10/10/1988 10/10/1988 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910172 - 809 - ORD RIVER BASIN - H006-3031.63-0.015L-A WIN Site ID: 20082134

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910172 809 - ORD RIVER BASIN H006-3031.63-0.015L-A
AQWAB 4564-4-SE-0005 809 - ORD RIVER BASIN H006-3031.63-0.015L-A

General Details (Site reference: 80910172 WIN Site ID: 20082134)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8158218 Easting 415381 Zone 52
Latitude -16.657028036 Longitude 128.206486171 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality DURACK DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Halls Creek
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment ABANDONED HOLE. INSUFFICIENT FLOW 4.5 KLH. DRILLED: 4-8/9/90

Fixed Infrastructure Status (Site reference: 80910172 WIN Site ID: 20082134)

Start Date End Date Status Comments
08/09/1990 Unknown

Stakeholders (Site reference: 80910172, WIN Site ID 20082134)

Start Date End Date Role Stakeholder
08/09/1990 09/09/1990 Owning authority Department Of Main Roads
03/04/1990 Data entry operator Private Owner
08/09/1990 Data source Department Of Main Roads
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910172 WIN Site ID: 20082134)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 08/09/1990 (Unknown)

Construction (Site reference: 80910172 WIN Site ID: 20082134)

Events
Completed Date 08/09/1990 (Known day) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 90.500
Depth Reference Point Ground level Drill Method Rotary drill

Construction Method GEMCO
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown COLLAR 195 PVC

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910172 WIN Site ID: 20082134)
Logged By Authority Not Known Log Date 08/09/1990 (Known day) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 2.500 SAND
2.500 60.000 GRANITE, SOME FRACTURES & WEATHERING
60.000 90.500 GRANITE, FRESH

Log Event - Summary (Site reference: 80910172 WIN Site: 20082134)

Logged By Authority Not Known Log Date 08/09/1990 (Known day) Reference Point  Ground level

Interpreted By  Non geologist - Unknown Org Type Interpreted Date 03/04/1995 (Known day)

Comments
From (m) To (M) Stratigraphy Lithologyl Lithology?2 Lithology3
0.000 2.500 Possible Quaternary sand
2.500 90.500 Proterozoic granite fractured weathered
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Site Details Report

Advanced Data Summary (Site reference: 80910172 WIN Site ID: 20082134)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910172 <1996 AQWADATA <1996 AQWABase Data Capture 8/09/1990 8/09/1990 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910172 Water levels - discrete 8/09/1990 8/09/1990 3

80910172 Water quality indicators - discrete 8/09/1990 8/09/1990 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910172 Physical 8/09/1990 8/09/1990 1

80910172 Water Level (discrete) 8/09/1990 8/09/1990 3

Date:

20/06/2014
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Site Details Report

Date: 20/06/2014

Site reference (AWRC): 80910257 - 809 - ORD RIVER BASIN - LISSADELL NO 4: MCKENNA SPRINGS

WIN Site ID: 20082393

Alternative Site References

Numbering System Reference Code

AWRC 80910257
AQWAB 4664-4-NW-0004

809 - ORD RIVER BASIN
809 - ORD RIVER BASIN

Context Name Name

General Details (Site reference: 80910257 WIN Site ID: 20082393)

Site Type Ground
Northing 8167067

Latitude -16.578079400
Thou250 Map Index SE5202

Local Govt Authority SHIRE OF WYNDHAM-EAST
KIMBERLEY

Catchment Ord River_Upper
Groundwater Area Canning-Kimberley
Surface Water Area Ord River and Tributaries
Site Comment TIMBERED

Sub Type Bore or Well
Easting 452607

Longitude 128.555748019

Assessment Method GDA94 Conversion (Accuracy
of 0.05 - 0.9m)

Locality LAKE ARGYLE

Estuary
Groundwater Subarea Canning-Kimberley
Surface Water SubArea Upper Ord

LISSADELL NO 4: MCKENNA SPRINGS
LISSADELL NO 4: MCKENNA SPRINGS

Site Geofeature Ground
Zone 52

Spheroid GDA94

Geographic Precision(+/- m) +/-500m

DOW Region Kimberley

BOM Rainfall District East Kimberley

Groundwater Province Halls Creek

Fixed Infrastructure Status (Site reference: 80910257 WIN Site ID: 20082393)

Start Date End Date Status
30/06/1936 01/07/1936 Operational
01/07/1936 Unknown

Comments

Stakeholders (Site reference: 80910257, WIN Site ID 20082393)

End Date Role
01/07/1936 Owning authority

Start Date
30/06/1936

Stakeholder

Lissadell Pastoral Co
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910257 WIN Site ID: 20082393)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1936 (Unknown)

Construction (Site reference: 80910257 WIN Site ID: 20082393)

Events
Completed Date 1936 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 3.660
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910257 WIN Site ID: 20082393)

Readings by Project

Default Site Reference  Project Code Project Name First Last No of
Measurement Measurement Measurements
80910257 <1996 AQWADATA <1996 AQWABase Data Capture 30/06/1936 30/06/1936 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910257 Water levels - discrete 30/06/1936 30/06/1936 3

80910257 Water quality indicators - discrete 30/06/1936 30/06/1936 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910257 Physical 30/06/1936 30/06/1936 1

80910257 Water Level (discrete) 30/06/1936 30/06/1936 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910259 - 809 - ORD RIVER BASIN - LISSADELL NO 1 BORE: NEW HOMESTEAD WIN Site ID: 20082395

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910259 809 - ORD RIVER BASIN LISSADELL NO 1 BORE: NEW HOMESTEAD
AQWAB 4664-4-SW-0006 809 - ORD RIVER BASIN LISSADELL NO 1 BORE: NEW HOMESTEAD

General Details (Site reference: 80910259 WIN Site ID: 20082395)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8157273 Easting 450569 Zone 52
Latitude -16.666571263 Longitude 128.536431702 Spheroid GDA94
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord

Site Comment

Fixed Infrastructure Status (Site reference: 80910259 WIN Site ID: 20082395)

Start Date End Date Status Comments
30/06/1939 01/07/1939 Operational
01/07/1939 Unknown

Stakeholders (Site reference: 80910259, WIN Site ID 20082395)

Start Date End Date Role Stakeholder
30/06/1939 01/07/1939 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910259 WIN Site ID: 20082395)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1939 (Unknown)

Construction (Site reference: 80910259 WIN Site ID: 20082395)

Events
Completed Date 1939 (Known year) Pump Test Occured Pumping Details
Driller Authority Not Known Total Drilled Depth (m) 92.350
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By

Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Aquifers - No Data Available

Log Event Lithology - No Data Available

Log Event Summary - No Data Available
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Site Details Report

Advanced Data Summary (Site reference: 80910259 WIN Site ID: 20082395)

Readings by Project

Default Site Reference Project Code

80910259 <1996AQWADATA

Readings by Data Category

Default Site Reference Data Category

80910259 Water levels - discrete

Readings By Variable Type

Default Site Reference  Variable Type

80910259 Water Level (discrete)

<1996 AQWABase Data Capture

Project Name First

Last No of

Measurement Measurement Measurements

First Last No of
Measurement Measurement Measurements

30/06/1939 30/06/1939 3

First Last No of
Measurement Measurement Measurements

30/06/1939 30/06/1939 3

30/06/1939

30/06/1939 3

Date:

20/06/2014
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Site Details Report Date:  20/06/2014

Site reference (AWRC): 80910260 - 809 - ORD RIVER BASIN - DRY BORE 2 (NO 7 BORE) WIN Site ID: 20082396

Alternative Site References

Numbering System Reference Code Context Name Name
AWRC 80910260 809 - ORD RIVER BASIN DRY BORE 2 (NO 7 BORE)
AQWAB 4664-4-SW-0007 809 - ORD RIVER BASIN DRY BORE 2 (NO 7 BORE)

General Details (Site reference: 80910260 WIN Site ID: 20082396)

Site Type Ground Sub Type Bore or Well Site Geofeature Ground
Northing 8151549 Easting 455765 Zone 52
Latitude -16.718416969 Longitude 128.585047585 Spheroid GDA9%4
Thou250 Map Index SE5202 Assessment Method GDA94 Conversion (Accuracy  Geographic Precision(+/- m) +/-500m
of 0.05 - 0.9m)
Local Govt Authority SHIRE OF WYNDHAM-EAST Locality LAKE ARGYLE DOW Region Kimberley
KIMBERLEY
Catchment Ord River_Upper Estuary BOM Rainfall District East Kimberley
Groundwater Area Canning-Kimberley Groundwater Subarea Canning-Kimberley Groundwater Province Ord-Victoria
Surface Water Area Ord River and Tributaries Surface Water SubArea Upper Ord
Site Comment \{\SQIT:ER FIRST STRUCK AT 86FT, SECOND AT 177FT (SMALL SUPPLIES), MAIN SUPPLY 155-160, TESTED FROM 180 FOR 18 HOURS. DRAWDOWN TO

Fixed Infrastructure Status (Site reference: 80910260 WIN Site ID: 20082396)

Start Date End Date Status Comments
30/06/1961 Unknown

Stakeholders (Site reference: 80910260, WIN Site ID 20082396)

Start Date End Date Role Stakeholder
30/06/1961 01/07/1961 Owning authority Lissadell Pastoral Co
01/01/1900 Data entry operator Private Owner
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Site Details Report Date:  20/06/2014

Depth Reference Points (Site reference: 80910260 WIN Site ID: 20082396)

Depth Reference Point Elevation (m as per Datum Plane) Measurement Method Date Comments
Ground level 0 (MNA) (none) 30/06/1961 (Unknown)

Construction (Site reference: 80910260 WIN Site ID: 20082396)

Events
Completed Date 1961 (Known year) Pump Test Occured Yes Pumping Details PUMPED
Driller Gorey & Cole Total Drilled Depth (m) 49.070
Depth Reference Point Ground level Drill Method (none)

Construction Method
Developed By
Drill Comments

Elements
From To Element Material Grain Fill Min Dia. Max Dia. Aperture Thickness Comments
(m) (m) Size Vol (mm) (mm) (mm) (mm)

Unknown Unknown TO 147FT X 6" PERFORATED: 19FT X 6"

Aquifers - No Data Available
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Site Details Report Date:  20/06/2014

Log Event - Lithology (Site reference: 80910260 WIN Site ID: 20082396)
Logged By Authority Not Known Log Date 1961 (Known year) Reference Point Ground level

Interpreted By Non geologist - Unknown Org Type
Comments

From (m) To (m) Lithological Description

0.000 1.830 SANDY TOP SOIL

1.830 13.110 RED LOAM

13.110 14.330 GREY LIMESTONE

14.330 20.730 YELOW SANDSTONE WITH LIME

20.730 24.080 GREY LIMESTONE

24.080 35.660 BROWN LIMESTONE

35.660 36.880 GREY BROWN LIMESTONE

36.880 46.330 BROWN LIMESTONE WITH YELLOW ROCK
46.330 46.940 RED BROWN CLAY

46.940 48.770 GREY LIMESTONE WITH RED OCHRE STONE & QUARTZ
48.770 49.070 GREY BROWN FLINT
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Site Details Report Date:  20/06/2014

Log Event - Summary (Site reference: 80910260 WIN Site: 20082396)

Logged By Authority Not Known Log Date 1961 (Known year) Reference Point Ground level

Interpreted By ~ Non geologist - Unknown Org Type Interpreted Date  04/04/1995 (Known day)

Comments
From (m) To (m) Stratigraphy Lithology1l Lithology?2 Lithology3
0.000 13.110 Cainozoic loam soll sandy
13.110 49.070 Cambrian limestone sandstone clay

Advanced Data Summary (Site reference: 80910260 WIN Site ID: 20082396)

Readings by Project

Default Site Reference Project Code Project Name First Last No of
Measurement Measurement Measurements
80910260 <1996AQWADATA <1996 AQWABase Data Capture 30/06/1961 30/06/1961 4

Readings by Data Category

Default Site Reference Data Category First Last No of
Measurement Measurement Measurements

80910260 Water levels - discrete 30/06/1961 30/06/1961 3

80910260 Water quality indicators - discrete 30/06/1961 30/06/1961 1

Readings By Variable Type

Default Site Reference  Variable Type First Last No of
Measurement Measurement Measurements

80910260 Physical 30/06/1961 30/06/1961 1

80910260 Water Level (discrete) 30/06/1961 30/06/1961 3
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LIMITATIONS

This Document has been provided by Golder Associates Pty Ltd (“Golder”)
subject to the following limitations:

This Document has been prepared for the particular purpose outlined in
Golder’'s proposal and no responsibility is accepted for the use of this
Document, in whole or in part, in other contexts or for any other purpose.

The scope and the period of Golder's Services are as described in Golder’s
proposal, and are subject to restrictions and limitations. Golder did not perform
a complete assessment of all possible conditions or circumstances that may
exist at the site referenced in the Document. If a service is not expressly
indicated, do not assume it has been provided. If a matter is not addressed, do
not assume that any determination has been made by Golder in regards to it.

Conditions may exist which were undetectable given the limited nature of the
enquiry Golder was retained to undertake with respect to the site. Variations in
conditions may occur between investigatory locations, and there may be special
conditions pertaining to the site which have not been revealed by the
investigation and which have not therefore been taken into account in the
Document. Accordingly, additional studies and actions may be required.

In addition, it is recognised that the passage of time affects the information and
assessment provided in this Document. Golder’s opinions are based upon
information that existed at the time of the production of the Document. It is
understood that the Services provided allowed Golder to form no more than an
opinion of the actual conditions of the site at the time the site was visited and
cannot be used to assess the effect of any subsequent changes in the quality of
the site, or its surroundings, or any laws or regulations.

Any assessments made in this Document are based on the conditions indicated
from published sources and the investigation described. No warranty is
included, either express or implied, that the actual conditions will conform
exactly to the assessments contained in this Document.

Where data supplied by the client or other external sources, including previous
site investigation data, have been used, it has been assumed that the
information is correct unless otherwise stated. No responsibility is accepted by
Golder for incomplete or inaccurate data supplied by others.

Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. To the maximum extent allowed by law, the
Client acknowledges and agrees it will not have any direct legal recourse to, and
waives any claim, demand, or cause of action against, Golder’'s affiliated
companies, and their employees, officers and directors.

This Document is provided for sole use by the Client and is confidential to it and
its professional advisers. No responsibility whatsoever for the contents of this
Document will be accepted to any person other than the Client. Any use which
a third party makes of this Document, or any reliance on or decisions to be
made based on it, is the responsibility of such third parties. Golder accepts no
responsibility for damages, if any, suffered by any third party as a result of
decisions made or actions based on this Document.
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Q.

N

er Associates Pty Ltd
Level 3, 1 Havelock Street
West Perth, Western Australia 6005
Australia
T: +61 8 9213 7600




	Project Terms
	List of Abbreviations
	Units of Measure
	1 Overview
	1.1 Tenement Details
	Table 1-1: Matsu Project Tenure

	1.2 Existing Disturbance Areas

	2 Mine Activity Details
	2.1 Clearing Requirements

	3 Baseline Environmental Data
	3.1 Climate
	Table 3-1: Argyle Aerodrome Meteorological Data (BoM 2021a).

	3.2 IBRA 7 Biogeographic Subregions
	3.3 Landscape
	3.4 Geology
	3.5 Soils
	3.6 Hydrology
	3.6.1 Surface water
	3.6.2 Groundwater
	3.6.2.1 Groundwater Dependent Ecosystems


	3.7 Terrestrial Ecosystems
	Table 3-2: Flora and fauna surveys conducted in the Project area and broader region.
	3.7.1 Vegetation
	3.7.2 Conservation Significant Communities
	3.7.3 Vegetation Condition
	3.7.4 Flora
	3.7.4.1 Summary
	Table 3-3: Conservation significant flora

	3.7.4.2 Kunzea petrophila
	3.7.4.3 Priority flora in the VCP Envelope
	Brachychiton tridentatus
	Heliotropium alcyonium
	Heliotropium galioides
	Jacquemontia sp. Keep River
	Rothia indica subsp. australis
	Triodia cremnophila

	3.7.4.4 Priority flora likely to occur
	Table 3-4: Priority flora with a High or Moderate likelihood of occurring in the Project area.
	Acacia camptocarpa
	Acacia smeringa
	Micraira sp. Purnululu (M.D. Barrett & R.L. Barrett 1507)
	Triodia racemigera
	Acacia capillaris
	Acacia claviseta


	3.7.5 Introduced Flora
	Table 3-5: Weed species recorded in the Project area.

	3.7.6 Fauna Habitat
	3.7.7  Fauna
	3.7.7.1 Summary
	3.7.7.2 Ghost Bat
	3.7.7.3 Gouldian Finch
	3.7.7.4 Orange Leaf-nosed Bat

	3.7.8 Introduced Fauna


	4 Impacts
	4.1 Conservation Significant Flora
	4.2 Significant Vegetation and Ecological Systems
	4.3 Introduced Flora
	4.4 Conservation Significant Fauna
	4.5 Introduced Fauna
	4.6 Land Degradation
	4.7 Surface Water
	4.8 Groundwater

	5 Environmental Management Measures
	Table 5-1: Environmental Management Actions.

	6 Assessment Against the 10 Clearing Principles
	Clearing Principle 1: Native vegetation should not be cleared if it comprises a high level of biological diversity.
	Clearing Principle 2: Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary for the maintenance of, a significant habitat for fauna indigenous to Western Australia.
	Clearing Principle 3: Native vegetation should not be cleared if it includes, or is necessary for the continued existence of, rare flora.
	Clearing Principle 4: Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary for the maintenance of, a threatened ecological community.
	Clearing Principle 5: Native vegetation should not be cleared if it is significant as a remnant of native vegetation in an area that has been extensively cleared.
	Clearing Principle 6: Native vegetation should not be cleared if it is growing in, or in association with, an environment associated with a watercourse or wetland.
	Clearing Principle 7: Native vegetation should not be cleared if the clearing of the vegetation is likely to cause appreciable land degradation.
	Clearing Principle 8: Native vegetation should not be cleared if the clearing of the vegetation is likely to have an impact on the environmental values of any adjacent or nearby conservation area.
	Clearing Principle 9: Native vegetation should not be cleared if the clearing of native vegetation is likely to cause deterioration in the quality of surface or underground water.
	Clearing Principle 10: Native vegetation should not be cleared if the clearing of native vegetation is likely to cause, or exacerbate, the incidence or intensity of flooding.

	7 REFERENCES
	8 APPENDICES
	Appendix 1: Ridges Iron Ore Deposit Soil Survey and Waste Characterisation (SWC 2010)
	Appendix 2: Matsu Project Surface Water Risk Assessment (Golder 2014a)
	Appendix 3: Matsu Project Hydrogeology Desktop Study (Golder 2014b)
	Appendix 4: Matsu Desktop Biological Study (APM 2021)
	Appendix 5: Level 2 Floristic Survey and Vegetation Mapping (APM 2014a)
	Appendix 6: Matsu Access Track and Processing Development Envelope Fauna Desktop Assessment (APM 2014)
	Appendix 7: Matsu Project Gouldian Finch Nest Hollow Assessment (APM 2014b)
	Appendix 8: Matsu Level 1 Biological Survey (APM 2014c)

	Untitled
	Appendix L - HAB004 Matsu Desktop Study 20210222 Compressed.pdf
	1 Introduction
	1.1 Project and Location
	1.2 Scope of Work

	2 Background Information
	2.1 Climate
	2.2 Geology and Soils
	2.3 Bioregions
	2.4 Land Systems
	2.5 Land Use and Disturbance History

	3 Methods
	3.1 Previous Surveys
	3.2 Database Searches
	3.3 Vegetation Mapping
	3.4 Likelihood of Occurrence Criteria

	4 Results
	4.1 Previous Surveys
	4.1.1 2012 Level 1 Biological Survey and Targeted Northern Quoll Survey
	4.1.2 2013 Targeted Kunzea sp. Keep River Regional Survey
	4.1.3 2014 Level 2 Flora and Vegetation Survey
	4.1.4 2014 Gouldian Finch Nest Hollow Assessment

	4.2 Database Searches and Likelihood of Occurrence
	4.2.1 Communities
	4.2.2 Flora
	4.2.3 Fauna

	4.3 Northern Quoll
	4.4 Vegetation Mapping
	4.4.1 Vegetation Mapping Extension


	5 Project Impacts
	5.1 Communities
	5.1.1 Plant Assemblages on Vertical Sandstone Surfaces
	5.1.2 Monsoon Vine Thicket

	5.2 Flora
	5.2.1 Priority Flora known to occur in the VCP Envelope
	5.2.1.1 Brachychiton tridentatus
	5.2.1.2 Heliotropium alcyonium
	5.2.1.3 Heliotropium galioides
	5.2.1.4 Jacquemontia sp. Keep River
	5.2.1.5 Rothia indica subsp. australis
	5.2.1.6 Triodia cremnophila

	5.2.2 Priority flora likely to occur
	5.2.2.1 Acacia camptocarpa
	5.2.2.2 Acacia smeringa
	5.2.2.3 Micraira sp. Purnululu (M.D. Barrett & R.L. Barrett 1507)
	5.2.2.4 Triodia racemigera
	5.2.2.5 Acacia capillaris
	5.2.2.6 Acacia claviseta

	5.2.3 Introduced Flora

	5.3 Fauna
	5.3.1 Ghost Bat
	5.3.3 Orange Leaf-nosed Bat


	6 Conclusion
	7 References
	8 Appendices
	Appendix A: Conservation Codes
	Appendix B: PMST Report
	Appendix C: Conservation Significant Flora Database Search Results
	Appendix D: Conservation Significant Fauna Database Search Results
	Appendix E: Conservation Significant Community Database Search Results
	Appendix F: 2012 Level 1 Biological  and Targeted Northern Quoll Survey
	Appendix G: 2013 Targeted Kunzea sp. Keep River Regional Survey
	Appendix H: 2014 Level 2 Flora and Vegetation Survey
	Appendix I: 2014 Gouldian Finch Nest Hollow Assessment

	Untitled

	Appendix J - Matsu Deposit  - Level 1 Biological Survey.pdf
	Insert from: "Figure 1-1 General Location Map.pdf"
	1: WA Locn

	Insert from: "Appendix 11 APM RIOP Gouldian Finch Nest Assessment KMG10003 Final.pdf"
	Introduction
	Distribution
	General Habitat and Behaviour
	Ridges Iron Ore Project
	Gouldian Finches and the Ridges Iron Ore Project
	Purpose of the Current Survey

	Methods
	Study Site
	Tree Density
	Sampling

	Results
	Discussion
	References
	Appendix 1 Survey field data
	  
	Appendix 2: Survey site photos


	Gouldian Finch.pdf
	Project Terms
	List of Abbreviations
	Units of Measure
	1 Overview
	1.1 Tenement Details
	Table 1-1: Matsu Project Tenure

	1.2 Existing Disturbance Areas

	2 Mine Activity Details
	2.1 Clearing Requirements

	3 Baseline Environmental Data
	3.1 Climate
	Table 3-1: Argyle Aerodrome Meteorological Data (BoM 2021a).

	3.2 IBRA 7 Biogeographic Subregions
	3.3 Landscape
	3.4 Geology
	3.5 Soils
	3.6 Hydrology
	3.6.1 Surface water
	3.6.2 Groundwater
	3.6.2.1 Groundwater Dependent Ecosystems


	3.7 Terrestrial Ecosystems
	Table 3-2: Flora and fauna surveys conducted in the Project area and broader region.
	3.7.1 Vegetation
	3.7.2 Conservation Significant Communities
	3.7.3 Vegetation Condition
	3.7.4 Flora
	3.7.4.1 Summary
	Table 3-3: Conservation significant flora

	3.7.4.2 Kunzea petrophila
	3.7.4.3 Priority flora in the VCP Envelope
	Brachychiton tridentatus
	Heliotropium alcyonium
	Heliotropium galioides
	Jacquemontia sp. Keep River
	Rothia indica subsp. australis
	Triodia cremnophila

	3.7.4.4 Priority flora likely to occur
	Table 3-4: Priority flora with a High or Moderate likelihood of occurring in the Project area.
	Acacia camptocarpa
	Acacia smeringa
	Micraira sp. Purnululu (M.D. Barrett & R.L. Barrett 1507)
	Triodia racemigera
	Acacia capillaris
	Acacia claviseta


	3.7.5 Introduced Flora
	Table 3-5: Weed species recorded in the Project area.

	3.7.6 Fauna Habitat
	3.7.7  Fauna
	3.7.7.1 Summary
	3.7.7.2 Ghost Bat
	3.7.7.3 Gouldian Finch
	3.7.7.4 Orange Leaf-nosed Bat

	3.7.8 Introduced Fauna


	4 Impacts
	4.1 Conservation Significant Flora
	4.2 Significant Vegetation and Ecological Systems
	4.3 Introduced Flora
	4.4 Conservation Significant Fauna
	4.5 Introduced Fauna
	4.6 Land Degradation
	4.7 Surface Water
	4.8 Groundwater

	5 Environmental Management Measures
	Table 5-1: Environmental Management Actions.

	6 Assessment Against the 10 Clearing Principles
	Clearing Principle 1: Native vegetation should not be cleared if it comprises a high level of biological diversity.
	Clearing Principle 2: Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary for the maintenance of, a significant habitat for fauna indigenous to Western Australia.
	Clearing Principle 3: Native vegetation should not be cleared if it includes, or is necessary for the continued existence of, rare flora.
	Clearing Principle 4: Native vegetation should not be cleared if it comprises the whole or a part of, or is necessary for the maintenance of, a threatened ecological community.
	Clearing Principle 5: Native vegetation should not be cleared if it is significant as a remnant of native vegetation in an area that has been extensively cleared.
	Clearing Principle 6: Native vegetation should not be cleared if it is growing in, or in association with, an environment associated with a watercourse or wetland.
	Clearing Principle 7: Native vegetation should not be cleared if the clearing of the vegetation is likely to cause appreciable land degradation.
	Clearing Principle 8: Native vegetation should not be cleared if the clearing of the vegetation is likely to have an impact on the environmental values of any adjacent or nearby conservation area.
	Clearing Principle 9: Native vegetation should not be cleared if the clearing of native vegetation is likely to cause deterioration in the quality of surface or underground water.
	Clearing Principle 10: Native vegetation should not be cleared if the clearing of native vegetation is likely to cause, or exacerbate, the incidence or intensity of flooding.

	7 REFERENCES
	8 APPENDICES
	Appendix 1: Ridges Iron Ore Deposit Soil Survey and Waste Characterisation (SWC 2010)
	Appendix 2: Matsu Project Surface Water Risk Assessment (Golder 2014a)
	Appendix 3: Matsu Project Hydrogeology Desktop Study (Golder 2014b)
	Appendix 4: Matsu Desktop Biological Study (APM 2021)
	Appendix 5: Level 2 Floristic Survey and Vegetation Mapping (APM 2014a)
	Appendix 6: Matsu Access Track and Processing Development Envelope Fauna Desktop Assessment (APM 2014)
	Appendix 7: Matsu Project Gouldian Finch Nest Hollow Assessment (APM 2014b)
	Appendix 8: Matsu Level 1 Biological Survey (APM 2014c)

	Untitled
	Appendix L - HAB004 Matsu Desktop Study 20210222 Compressed.pdf
	1 Introduction
	1.1 Project and Location
	1.2 Scope of Work

	2 Background Information
	2.1 Climate
	2.2 Geology and Soils
	2.3 Bioregions
	2.4 Land Systems
	2.5 Land Use and Disturbance History

	3 Methods
	3.1 Previous Surveys
	3.2 Database Searches
	3.3 Vegetation Mapping
	3.4 Likelihood of Occurrence Criteria

	4 Results
	4.1 Previous Surveys
	4.1.1 2012 Level 1 Biological Survey and Targeted Northern Quoll Survey
	4.1.2 2013 Targeted Kunzea sp. Keep River Regional Survey
	4.1.3 2014 Level 2 Flora and Vegetation Survey
	4.1.4 2014 Gouldian Finch Nest Hollow Assessment

	4.2 Database Searches and Likelihood of Occurrence
	4.2.1 Communities
	4.2.2 Flora
	4.2.3 Fauna

	4.3 Northern Quoll
	4.4 Vegetation Mapping
	4.4.1 Vegetation Mapping Extension


	5 Project Impacts
	5.1 Communities
	5.1.1 Plant Assemblages on Vertical Sandstone Surfaces
	5.1.2 Monsoon Vine Thicket

	5.2 Flora
	5.2.1 Priority Flora known to occur in the VCP Envelope
	5.2.1.1 Brachychiton tridentatus
	5.2.1.2 Heliotropium alcyonium
	5.2.1.3 Heliotropium galioides
	5.2.1.4 Jacquemontia sp. Keep River
	5.2.1.5 Rothia indica subsp. australis
	5.2.1.6 Triodia cremnophila

	5.2.2 Priority flora likely to occur
	5.2.2.1 Acacia camptocarpa
	5.2.2.2 Acacia smeringa
	5.2.2.3 Micraira sp. Purnululu (M.D. Barrett & R.L. Barrett 1507)
	5.2.2.4 Triodia racemigera
	5.2.2.5 Acacia capillaris
	5.2.2.6 Acacia claviseta

	5.2.3 Introduced Flora

	5.3 Fauna
	5.3.1 Ghost Bat
	5.3.3 Orange Leaf-nosed Bat


	6 Conclusion
	7 References
	8 Appendices
	Appendix A: Conservation Codes
	Appendix B: PMST Report
	Appendix C: Conservation Significant Flora Database Search Results
	Appendix D: Conservation Significant Fauna Database Search Results
	Appendix E: Conservation Significant Community Database Search Results
	Appendix F: 2012 Level 1 Biological  and Targeted Northern Quoll Survey
	Appendix G: 2013 Targeted Kunzea sp. Keep River Regional Survey
	Appendix H: 2014 Level 2 Flora and Vegetation Survey
	Appendix I: 2014 Gouldian Finch Nest Hollow Assessment

	Untitled

	Appendix J - Matsu Deposit  - Level 1 Biological Survey.pdf
	Insert from: "Figure 1-1 General Location Map.pdf"
	1: WA Locn

	Insert from: "Appendix 11 APM RIOP Gouldian Finch Nest Assessment KMG10003 Final.pdf"
	Introduction
	Distribution
	General Habitat and Behaviour
	Ridges Iron Ore Project
	Gouldian Finches and the Ridges Iron Ore Project
	Purpose of the Current Survey

	Methods
	Study Site
	Tree Density
	Sampling

	Results
	Discussion
	References
	Appendix 1 Survey field data
	  
	Appendix 2: Survey site photos






