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Executive Summary

The proposed Yeelirrie Development for the recovery of uranium from carnotite, a uranium-vanadium mineral
phase, would include permanent placement of tailings within a tailings storage facility (TSF) located within
the mined out pit areas. Temporary storage areas for mine waste, ore and soil would be developed adjacent
to the mine. Suitable stockpiled overburden materials would be used to progressively rehabilitate the
process tailings. Any low grade stockpiles and waste material remaining at the end of mine life would be
used to backfill any residual mine voids, with the low grade material placed preferentially at the base of the
mine voids.

This report describes outcomes from a geochemical testing programme designed to:

o Evaluate the chemical composition of the materials to be stockpiled on site and assess the solute
release from these materials;

o Assess the potential for solute release from the tailings in the short and the long term; and

e Determine the potential interaction between the solutes and the natural materials downstream of the
mine facility.

The work programme included detailed chemical characterisation of selected Yeelirrie materials (ores, mine
waste and tailings), and completing a series of bottle roll contact and column tests. Interpretation and
modelling of the results were undertaken to develop an understanding of the water-rock interactions that
could control solute mobility downstream of the mine area.

The outcomes of this programme were used in the predictive modelling of source terms at the site.

Programme Outcomes

Stockpiled Materials

Readily soluble phases leached in abundance on contact with water, including salts such as halite and
sulphates. The contaminants released at significant concentrations include boron, barium, molybdenum,
strontium, thallium, uranium, vanadium and zinc. Radionuclide analyses of leachate solutions showed that
radium-226 could also be released during flushing.

The results further indicate that the potential for solute release is finite and depleted rapidly. The earliest
pore volume exchanges tend to coincide with the highest solute concentrations; concentrations are much
reduced in subsequent pore volume exchanges.

Carnotite solubility is expected to place an upper limit on uranium and vanadium concentrations. In many
cases, the mass of available carnotite may be limited and the solutions could remain under-saturated with
respect to this mineral. Sorption onto iron and aluminium oxy-hydroxides and clays may further limit release
of some elements.

Tailings

In the short-term, the tailings porewater quality would be dominated by process water (barren liquor). Barren
liquor is alkaline and contains high concentrations of dissolved uranium and vanadium. The excess alkalinity
is likely to lead to further dissolution over time of carnotite remaining in the tailings. This leaching will lead to
increases in uranium and vanadium concentrations, until equilibrium is reached with carnotite, or until the
residual carnotite has been depleted. In time, ion exchange processes would also result in lower dissolved
sodium and potassium concentrations in the porewater, and alkalinity may also decrease due to the
formation of secondary carbonate minerals. While decreasing potassium concentrations will result in
increased carnotite solubility, it could be offset by lower alkalinity concentrations with the net effect that
dissolved uranium and vanadium concentrations in the porewater would remain nearly constant.
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lon exchange reactions involving clay minerals may have a secondary outcome with respect to changing the
physical characteristics of the materials. There is a correlation between exchange site occupancy and the
swelling capacity of the clay. Replacing calcium with sodium will result in swelling, and consequently may
reduce the permeability of the material. Reduced permeability in some materials affected the operation of
some of the column tests. These effects could occur reduce the permeability of the tailings and affect the
rate of porewater displacement.

Downstream Interactions

Initial percolate from the TSF could contain high dissolved sodium concentrations which are likely to result in
displacement of ions from exchange sites on clays downstream of the facility. The ion exchange reactions
would release calcium, magnesium, barium and strontium to the porewater. The results indicate that,
notably, radium-226 would not be released, and is instead attenuated in the clays.

Carnotite solubility is expected to play an important role in limiting the solubility of uranium and vanadium
along flow paths downstream of the facility. Geochemical conditions downstream of the TSF are expected to
result in carnotite precipitating from solution, leading to lower uranium and vanadium concentrations,
principally due to the decrease in alkalinity expected downstream. Solubility controls that could apply to
other elements are co-precipitation in sulphate or carbonate phases.

Contaminant transport may also be slowed due to sorption onto mineral surfaces (e.g. iron and aluminium
oxyhydroxides and clays). Sorption is not strong under the relatively carbonate-rich conditions expected in
Yeelirrie groundwater, however, moderate sorption is expected for many elements, except for the very high
dissolved carbonate concentrations in tailings seepage in the near-zone of the TSF.

Conclusions

The geochemical testing of the tailings and the stockpiled materials provide an indication of the potential for
solute release from these materials under the conditions expected for the TSF and surrounding areas.
These release rates may be used in conjunction with the site water flow conditions (such as recharge,
porewater displacement, etc.) to develop source terms for each of the site components. The testing also
provides insight into the potential mechanisms that may affect the concentrations and rate of transport of the
solutes after they have been released from the tailings and other sources. This information may be used to
infer the potential downstream controls on solute mobility that may limit the extent and rate of contaminant
transport.
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Disclaimer

The opinions expressed in this Report have been based on the information supplied to SRK Consulting
(Australasia) Pty Ltd (SRK) by BHP Billiton Yeelirrie Development Company (YDC), Amdel Limited,
Australian Nuclear Science and Technology Organisation (ANSTO), Australian Laboratory Services (ALS)
and Particle and Surface Sciences Pty Ltd. The opinions in this Report are provided in response to a
specific request from YDC to do so. SRK has exercised all due care in reviewing the supplied information.
Whilst SRK has compared key supplied data with expected values, the accuracy of the results and
conclusions from the review are entirely reliant on the accuracy and completeness of the supplied data. SRK
does not accept responsibility for any errors or omissions in the supplied information and does not accept
any consequential liability arising from commercial decisions or actions resulting from them.
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1. Introduction

The proposed Yeelirrie Development for the recovery of uranium from carnotite (a uranium-vanadium mineral
phase) would include construction of a tailings storage facility (TSF) within the mined out pit areas.
Temporary storage areas for mine waste, ore and soil would be developed adjacent to the mine. Suitable
stockpiled overburden materials would be used to progressively rehabilitate the process tailings as each cell
reaches completion. L grade stockpiles and waste material that may remain at the end of mine life would be
backfilled to the residual mine voids. The low grade materials would be placed preferentially at the base of
the voids approximating the distribution of the material prior to mining.

Processing would entail contacting the ore with a concentrated solution of soda ash to dissolve the carnotite
and allow recovery of the uranium in solution. The processed tailings would therefore be alkaline in nature
and may contain elevated concentrations of metals (e.g. vanadium) that leach concurrently with the uranium.
Therefore, the process water that would be deposited with the tailings is likely to contain elevated
concentrations of various solutes.

Similarly, the mine waste materials are likely to contain elevated concentrations of salts due to the presence
of evaporites (accumulated salts) or saline porewater. These solutes may be released from the tailings and
mine waste during operations and after closure. Solute release from the tailings and the stockpiled materials
over time may have the potential to affect ground and surface water quality downstream of the site.

Historic gamma surveys collected for rehabilitated trial mining areas indicated that release of radionuclides
from stockpiles was limited (at least over the 30 year period that those stockpiles were in place). It was
however necessary to extend the understanding of potential effects to include other solutes, for a wider
range of material types and geochemical conditions.

A previous SRK report (SRK, 2009) presented a conceptual geochemical model for the TSF based on the
available historical information. The conceptual model considered the ore genesis, the proposed milling and
leaching process for uranium recovery, as well as the results from historical testing and monitoring. Based
on that understanding, a laboratory programme was initiated in 2009 to gather additional geochemical
information describing the leaching and attenuation behaviour of contaminants at the Yeelirrie site. This
report documents the outcomes of the laboratory programme. The results obtained by the current laboratory
programme are to support predictive modelling of source terms at the site.

2. Background
2.1 Geological Setting

The regional geology of the area is dominated by Archaean granites, gneisses and other high grade
metamorphic rocks. Since formation, these rocks have been subjected to prolonged weathering and erosion.

The Yeelirrie ore body is situated in alluvial sediments within the central drainage channel of a wide, shallow
valley. The channel cuts into heavily weathered granite. In recent geological history (within the last 2 million
years), the climate has become more arid and the current drainage channel comprises a series of clay pans
and salt lakes. In the central parts of the channel, alluvial sediments have been replaced by calcrete
deposits (the calcrete likely forming as part of near surface evaporative secondary mineral precipitation).

Twelve lithological types are identified in Yeelirrie logs as summarised in Table 2.1.
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Table 2.1: Lithological types included in logs of Yeelirrie materials

Lithological Type Code Comment
Hardpan H
Carbonated hardpan HT
Loam L
Quartz-rich loam LQ
Carbonated quartz-rich loam LQT
Carbonated loam LT Ore-bearing
Calcrete T Ore-bearing
Transition calcrete TCQ Ore-bearing
Carbonated Clay-Quartz CcQrT
Arkosic Clay-Quartz CQA
Clay-Quartz CcQ
Granite G

Figure 2.1 shows an idealised lithological profile and a cross-section of the Yeelirrie deposit (WMC, 1991).
Figure 2.2 shows how the mineralogy varies with depth. As shown in the figure, calcrete carbonate minerals
comprise calcite and dolomite, with calcite occurring predominantly nearer the surface whereas dolomite is
more abundant at depth.

Calcrete formation is believed to have taken place over a long period of time, and is still taking place. Over
time, carbonate minerals present in ‘upstream’ calcrete are mobilized (dissolved) and then precipitated
‘downstream’. The dissolution occurs due to the introduction of carbon dioxide (CO,)-charged rainwater to
the groundwater system, thus increasing the hydrogen ion concentration which lowers the pH of the water as
follows:

CO; + H,0 © Hy,CO3 <> H + HCO3

Pre-existing carbonate minerals dissolve when contacted by such waters. For example, calcite dissolves as
follows:

CaCO; + 2H" & Ca* + 2HCO;

The reactions are reversible and, as carbon dioxide is lost from the system, carbonate minerals precipitate
again.
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BASEMENT

Figure 2.1: Idealised lithological profile and cross-section of the Yeelirrie deposit (WMC, 1991)
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2.1.1  Bulk Chemistry of Soils and Underlying Rocks

The BHP Billiton geological database’ of chemical analyses for drill core from the deposit was reviewed to
develop an understanding of the variability of key elements within the different lithological units. Figure 2.3
and Figure 2.4 show the calculated median uranium and vanadium concentrations in different Yeelirrie
materials. As might be expected, the highest median concentrations are found in ore-bearing lithologies (LT,
T and TCQ). Consistent with carnotite being the primary uranium mineral, the vanadium contents follow the
same pattern.

Some general comments regarding the distribution of other element of interest are:

e Many metals, e.g. copper, nickel and lead are present at low concentrations in all materials, with median
concentrations less than 50 ppm (below crustal ‘averages’, Bowen, 1979). Concentrations are lowest in
calcrete, and highest in the deeper clay-quartz lithologies or in hardpan. There appears to be some
correlation between these metals and Al and Si content, suggesting clays may be important as sorption
sites (e.g. ion exchange). The hardpan concentrations may be due to evapo-concentration and the
formation of evaporites of the metals.

¢ Median arsenic and molybdenum contents are generally less than 20 ppm and 5 ppm, respectively.
Crustal ‘average’ values for arsenic and molybdenum are 1.5 ppm. Highest median contents are found
in the deeper clay-quartz lithologies.

e Strontium contents range up to a maximum of 280,000 ppm, or 28 %, (compared to a crustal average,
370 ppm). The highest median concentrations are close to 600 ppm, for calcrete, transition calcrete and
carbonated loam. The high strontium correlates with either high carbonate or high sulphate, suggesting
possible control by either strontianite or celestite.

T The version of the database reviewed was dated 21%' December 2009.
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2.1.2 Chemistry of Groundwater

Available groundwater monitoring results provided by URS (based on groundwater sampling that took place
in the period from November 2009 to January 2010) represent analyses of samples collected from various
boreholes and wells in the Yeelirrie area. A large proportion of these samples were collected from within
depth ranges and lithologies analogous to materials that would be mined at Yeelirrie, or were obtained from
within possible flow paths downstream of the deposit.

Table 2.2: Groundwater Chemistry - Summary Statistics

Parameter Units Miniumum Maximum Median Average
pH (field) 6.0 7.8 7.0 7.0
Eh (field) (mV) 18 701 340 328
Alkalinity mgCaCOs/L 41 946 205 226
Al mg/L 0.01 242 0.02 0.22
Ca mg/L 27 1020 273 361
K mg/L 10 2100 207 460
Mg mg/L 16 3500 434 737
Na mg/L 113 23600 2845 5035
SiOz mg/L 0.1 112 55 58
Br mg/L 0.1 169 11 34
Cl mg/L 81 43900 4985 9115
F mg/L 0.3 3.8 1.5 1.6
N mg/L 0.01 56.5 15.8 19.9
P mg/L 0.01 2.7 0.1 0.2
SO, mg/L 57 13700 1945 3155
Ag mg/L 0.001 0.04 0.00 0.00
As mg/L 0.001 0.05 0.00 0.02
B mg/L 0.38 47.80 5.23 11.04
Ba mg/L 0.01 0.53 0.05 0.07
Be mg/L 0.001 0.05 0.00 0.00
Bi mg/L 0.001 0.01 0.00 0.00
Cd mg/L 0.000 0.01 0.00 0.00
Ce mg/L 0.001 0.01 0.00 0.00
Co mg/L 0.001 0.18 0.01 0.01
Cr mg/L 0.001 0.04 0.00 0.01
Cu mg/L 0.001 0.08 0.01 0.02
Fe mg/L 0.05 5.06 0.25 0.51
Hg mg/L 0.000 0.00 0.00 0.00
Li mg/L 0.001 0.18 0.02 0.04
Mn mg/L 0.001 21.50 0.17 0.77
Mo mg/L 0.002 0.62 0.06 0.11
Ni mg/L 0.001 0.17 0.02 0.03
Pb mg/L 0.001 0.15 0.00 0.01
Re mg/L 0.001 0.01 0.00 0.00
Sb mg/L 0.001 0.01 0.00 0.00
Se mg/L 0.01 0.23 0.03 0.05
Sn mg/L 0.001 0.01 0.00 0.00
Sr mg/L 0.30 25.90 5.36 8.31
Th mg/L 0.001 0.01 0.00 0.00
Tl mg/L 0.001 0.01 0.00 0.00
u mg/L 0.001 2.36 0.16 0.31
V mg/L 0.01 0.13 0.01 0.03
W mg/L 0.001 0.20 0.01 0.01
Y mg/L 0.001 0.01 0.00 0.00
Zn mg/L 0.01 1.89 0.03 0.09
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The results were examined using geochemical modelling techniques to identify potential solubility limits that
might apply under field conditions. Using the measured groundwater chemistries as input, the saturation
indices of key mineral phases were calculated. The focus of the calculations was to identify minerals close
to equilibrium with the measured water chemistries (a saturation index close to zero). Such minerals, if
present in the materials, may have dissolved (or precipitated) to attain equilibrium with the groundwater and
therefore may be used to infer solubility limitations.

Possible solubility controls identified within the existing groundwater environments include:

e Iron and aluminium oxy-hydroxides — ferrihydrite (Fe(OH)3), gibbsite (Al(OH)3), boehmite (AIOOH)

e Carbonates — calcite (CaCO3), dolomite (CaMg(CO3),), rhodochrosite (MnCQO3), strontianite (SrCO3)

e Sulphates — gypsum (CaS0,4.2H,0), celestite (SrSQ4)

e Fluorite (CaF,)

Carnotite (Ko(UO,)2(VO,4),) was found to be under-saturated in most of the solutions. Given that carnotite is

present at Yeelirrie, and many of the groundwaters are likely to have contacted this mineral, uranium
solubility was explored further by plotting a uranyl activity diagram (Figure 2.5).

The results plot along a trend consistent with the calculated theoretical line for carnotite, but displaced
toward a lower solubility. The scatter in the results may relate to the fact that activities of other relevant
species, e.g. K" and VO,", vary in individual waters.

The carnotite dissociation reaction contained in the HATCHES database is as follows:
Ko(UO,)a(VO4), => 2K* + 2U0," + 2V0,* [Equilibrium constant: 10°°%"8]

The reaction and the equilibrium constant originated from within the EQ3/6 database, parts of which were
merged with the HATCHES database in the early 1990s. The original source of the data is unknown and so
it is not possible to assess either the reliability of the data, or its applicability to the Yeelirrie system.

Also shown in Figure 2.5 is a calculated theoretical line for a less soluble version of the carnotite phase
(based on data contained within the MINTEQ database). The plot shows that the thermodynamic data
contained in the MINTEQ database reasonably reflect the observed trend for carnotite solubility under field
conditions and therefore have been adopted for any further modelling.
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Figure 2.5: Uranyl (U022+) activity diagram showing the calculated activities of measured groundwater results

(Also shown are the theoretical equilibrium lines for a range of minerals)

2.2  Previous Mining Trials at Yeelirrie

During the 70s and 80s, various trial excavations took place at the Yeelirrie site to support investigations of
possible mining strategies. The excavations provided ore material suitable for metallurgical testing. A
number of stockpiles and waste piles were also constructed during this time.

In 2004, the trial sites were rehabilitated. Prior to rehabilitation activities, a series of soil pH and salinity
(inferred from electrical conductivity, EC) measurements were made (Outback Ecology, 2004). Samples
were obtained from pits, stockpiles, roads and undisturbed soils. Sample pH values ranged from 6.8 (alluvial
plain sample) to 9.7 (calcrete sample from a road surface), with the majority of samples yielding alkaline pH
values (pH greater than 8). The EC values ranged from 26 to 1913 uS/cm. Higher EC values tended to
correspond with mined materials (stockpiles and calcrete-based road surfaces) whereas lower values were
recorded for natural soils from alluvial plains and calcrete platforms.

As part of the rehabilitation activities, stockpiled materials were used to backfill trial pits. Gamma radiation
surveys (Fugro Spatial Solutions, 2004) took place before and after rehabilitation. Before closure, readings
of up to 45 uS/hr were obtained for stockpiled material. Surveys taken after stockpile removal typically gave
readings of less than 1.5 uS/hr. The low readings documented after removal of the stockpile suggests that
there was limited or no release of radionuclides from the stockpiles during their lifetime (20 to 30 years). Soil
salinity measurements however were not repeated after removal of the stockpiles. The release of other
solutes from the stockpiles during this period therefore could not be determined.
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2.3  Proposed Yeelirrie Project Development

Full details of the proposed development are given in the ERMP document (BHP, 2011). Brief summaries
are given in the following sections.

2.3.1  Mining and Production

Tailings would be stored in mined out pits. Any residual mine waste and stockpiled materials, as well as
mine infrastructure for disposal, would also be placed in mined out pits. At closure, tailings and disposal
cells would be covered with mine waste and topsoil materials for final rehabilitation.

2.3.2 Ore Processing

Ore would be milled before subjecting it to a high temperature alkali leach using sodium
carbonate/bicarbonate to dissolve the carnotite. The uranium bearing solution would be recovered in a
counter current decant (CCD) system and would then be subjected to ion exchange with further processing
of the concentrated solution (eluant) from the ion exchange system. Once uranium has been removed from
the leachate, the final tailings could contain vanadium in excess of the stoichiometric uranium content of the
source mineral (carnotite).

The barren solution discharged from the uranium ion exchange recovery circuit would be pumped to the final
stage of CCD for use as wash water. The solute concentrations in this stream would also contribute to the
solute loading that would be deposited with the tailings in the TSF.

2.3.3 Tailings Production and Storage

Tailings are expected to be produced at a solids content of about 35 % (wt). The primary disposal concept is
that the tailings would be deposited sub-aerially directly in the TSF cells located in the mined out areas,
utilising internal berms to contain the tailings and separate tailings deposition from mining activities.

Tailings water would be recovered from the TSF and in-pit cells throughout the life of the operation. Water
recovery may occur from the tailings decant and/or an underdrainage system.

LINK/CHAP/kami 10
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3. Work Programme and Methods
3.1 Objectives

The primary objectives of the geochemical investigation were to:

o Evaluate the chemical composition of the materials to be stockpiled on site and assess the solute
loadings that may be released from these materials.

o Assess the potential for solute release from the tailings in the short and the long term.

e Determine the potential interaction between the solutes and the natural materials downstream of the
mine facility.

To meet these objectives, sampling and laboratory testing programmes were developed. These
programmes are described briefly in the following sections.

3.2 Field Programme

Samples of the mine materials were collected by others (BHPB and URS) during sonic drilling programs that
took place during June and August 2009. Sonic drilling does not require use of drilling fluids or additives and
so it is possible to minimise geochemical contamination during sampling.

The samples represented a range of material types from the Yeelirrie site taken at various depths (down to
30 m below ground surface) from drill cuttings for drill holes located within and downstream of the proposed
mining area. A total of 199 samples were collected. Relevant drill-hole logs and field measurements are
included in Appendix 1. From the 199 samples, 20 were selected for detailed geochemical characterisation
and inclusion in the laboratory programme.

In addition to the site samples described above, the following samples were collected:

e Palaeochannel sand samples — two samples were collected from depths between 55 to 65 m below the
Yeelirrie deposit (a reverse circulation drilling method was used).

e Pilot plant tailings and underlying sediments collected from the historic Kalgoorlie tailings storage
facility - 41 samples were collected during sonic drilling of the facility).

The selected samples were submitted for testing and analysis as summarised below.

3.3 Laboratory Programme

A full description of the laboratory programme is given in Appendix 2. The programme was undertaken by
Amdel, supported by Labmark and Minchem/Petroleum, and included the following testing procedures:

o Bottle roll tests. Tailings, soil and rock samples were contacted with solution (either de-ionised water or
‘barren liquor’ solution) for 72 hours. The tests were undertaken at a liquid:solid ratio of 3:1. For the
majority of tests, the headspace in the bottles was occupied by air. For selected samples, tests were
conducted with the bottle headspace filled by a mixture of CO, (10v%) and air.

e Column tests. Four column pairs have been set up to operate in series. The first column in each pair is
open to air and operated such that the material drains down and becomes unsaturated between flushing
events. The second column is not open to air and is maintained saturated with solution at all times.
Effluent from the first column is used as inflow for the second column in that pair.

e Aging tests (tailings). Fresh tailings slurries were placed in open and sealed flasks, to represent
atmospheric as well as anoxic conditions respectively. Series of replicate flasks were prepared so that
after 1, 2, 4 and 8 months of contact time, selected flasks could be disturbed and the pore water
recovered for analysis.

Changes in solution chemistry during the tests described above allow quantification of any contaminant
leaching or attenuation that may have taken place.
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To support the laboratory program, drill core and tailings samples were submitted for:

e Chemical assays (acid digestion followed by ICP) to determine the elemental composition of samples
(conducted by Labmark).

e Mineralogical investigation (X-ray diffraction) (conducted by CSIRO, via BHP).

e Mineral surface characterisation (BET surface area, cation exchange capacity) to support the
assessment of potential sorption mechanisms (conducted by Particle and Surface Sciences Pty Ltd and
Australian Laboratory Services, respectively).

o Radiological investigation (analysis of radionuclide composition of solids and porewaters) to determine
key radionuclide concentrations (conducted by Australian Nuclear Science and Technology
Organisation).

3.4  Geochemical Modelling

Geochemical speciation modelling was undertaken to support interpretation of the results and observed
trends on the test outcomes. All calculations were undertaken using PHREEQC Interactive, Version
2.12.5.669 (Parkhurst and Appelo, 1999). Unless otherwise indicated, the thermodynamic data used were
those contained in the HATCHES thermodynamic database, NEA v18 (Bond et al., 1997). As discussed
before, thermodynamic data from the MINTEQ database were adopted for modelling carnotite.
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4. Yeelirrie Rocks and Soils

4.1 Introduction

The sampling programme targeted material representative of all the lithological units defined at the site,
distributed spatially to capture lateral variability. An assessment of the geochemical database indicated that
in general the bulk chemistry of the lithological units were independent of the material classification (as ore or
waste), and that the ore is distinguished primarily by uranium and vanadium content. Therefore, with the
exception of uranium and vanadium, the material classified as ore would be very similar to a material
classified as waste within any given lithological unit. As a result, in this section, the discussion of the
geochemical properties and static leach extraction testing is arranged as follows:

e Ore and Waste Materials represented by samples of material from within the orebody and mining void.
Sample locations were selected to be within and below the ore body. Most samples had low uranium
contents and are classed as waste. Waste materials, after being stored in surface facilities, would be
used to construct TSF embankments and the TSF cover. Some samples contain relatively high uranium
contents and are classed as ore. Ultimately, ores would be processed, but may be subject to temporary
storage on the surface. The objectives for testing these sample materials were to define their
geochemical characteristics, and assess the potential for solute release during storage (by undertaking
bottle roll tests involving de-ionised water).

e Material Underlying and Adjacent to the TSF represented by samples of materials located below the
ore body and adjacent (downstream) of the TSF, i.e., materials that might lie along possible flow paths
for TSF seepage. Most of the samples are from relatively deep locations (the clay-quartz unit and the
palaeochannel sands), but some samples from near-surface units are included to cover the possibility
that some seepage might flow away laterally from the TSF. The objectives for testing these materials
were to define their geochemical characteristics, and examine potential interactions with TSF-derived
seepage. TSF ‘seepage’ chemistry was approximated by using barren liquor solutions in the testwork
(bottle roll tests). Along potential flow paths from the TSF, it would be expected that water-rock
interactions would result in change to seepage chemistry. Use of unaltered barren liquor in the testwork
is an approximation only, allowing examination of possible interactions that might take place.

Because the column testing included assessment of potential interaction of leachates from one type of
material with another, the column testing as well as implication of solute chemistry were discussed next as
follows:

e Column Testwork - column tests were operated as pairs, with effluent from the first column being used
as influent for the other. The materials selected were representative of ore and waste (first column in the
pair), and materials along possible seepage flow paths (second column in the pair). Results from the
columns were used to assess leaching and attenuation behaviour under geochemical conditions that
differed from those of the bottle roll tests (e.g. lower solution-to-solid ratios, longer solution contact times
etc.).

o Radionuclide Distribution and Behaviour including analytical results for solid samples and selected
solutions from testwork. Daughter/parent activity ratios in the solids were used to infer if preferential
leaching or accumulation of radionuclides had taken place in situ at the Yeelirrie site.

e Geochemical Controls includes assessments of solubility controls and sorption using geochemical
modelling techniques. Sorption was examined by processing all available results to generate sorption
coefficients. The effects of geochemical conditions on sorption are discussed.

4.2 Ore and Waste Materials

4.2.1 Mineralogy

The mineralogical compositions of the Yeelirrie ore and waste materials selected for testing are given in
Table 4.1. Carbonate minerals form an important constituent of the loams, calcrete and transitional
lithologies. Calcite is present in the near surface, whilst dolomite is present at greater depth.
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Clays are abundant in all the samples. The clay mineralogy varies with depth. Kaolin is more abundant at
greater depth (transitional and clay-quartz lithologies) and is also significant in the near surface (hardpan and
some loams). Smectite is the more abundant clay in most near-surface loam samples. Other clay minerals
present include palygorskite (accompanies kaolin in the clay-quartz lithology) and small quantities of
illite/mica and sepiolite.

Quartz is most abundant in samples from greater depths (e.g. samples from the transitional and clay-quartz
lithologies).

Minor minerals identified include oxides (goethite, anatase), sulphates (gypsum), carnotite and halite.
4.2.2 Surface Characteristics

The surface areas measured for the Yeelirrie samples are shown in Table 4.2, and range from 24.6 m2/g to
114.4 m2/g. There is no obvious correlation between surface area and mineralogical composition.

The cation exchange capacity ranges from 6.4 to 53.7 meq/100g. There is a positive correlation between
exchange capacity and smectite content. Smectite is a swelling clay; spacing between the aluminosilicate
sheets can increase to accommodate a greater degree of exchange. In contrast, kaolin does not have
swelling capacity and therefore has a more limited exchange capacity.

In most loam and carbonaceous samples, the dominant cation occupying exchange sites is Ca. However,
Mg is the dominant cation in the hard pan sample.

4.2.3 Particle Size Distribution

Particle size distributions are provided in Appendix 7. All samples exhibited at least a tri-modal particle size
distribution. The samples showed an abundance of particles in the approximate sizes ranges, 1-5um,
10-20um, and 60-70um. A fourth peak (five of the seven samples) corresponded to a coarser grain-size
(200-300um).

424 Bulk Chemistry

The results for the bulk chemical analyses of the samples are contained in Appendix 3. Selected results are
provided in Table 4.3. As would be anticipated, the U3Og contents were consistently elevated when
compared to the mean crustal abundance. Sulphate contents also tended to be high compared to mean
crustal abundance. Other elements were present at levels both above and below mean crustal abundances.

The bulk chemistry results for samples from each of the lithological units were compared to the results
contained within the BHP Billiton chemical assay database (Appendix 3). In most cases, the chemistry of the
samples lay within the range of values recorded in the main database for each lithological category. The
samples selected for testing were therefore considered to be representative of the lithological units.
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Notes:

Table 4.1: Mineralogical Composition of Yeelirrie Ore and Waste (wt%)
Carbonates Fran'rew'o " k and Sheet silicates and clays Oxides Other
chain silicates
o s © 2
Sample Lithology 8 % Y 2 % £ |2 é_’ £ % § % £ 2 ®
s || S /2| /8|8 |5 |3 || |8 |8 ¢€|¢
Sle|o | =|g|2 5|88/ 5|28 a|&|°F
= o
YYS166 0.4-0.5 m H 57 1 11 31
YYS165 1.5-1.6 m HT 43 7 2 14 27 1 6
YYS156A 3-4 m LT 54 1 1 13 22 M <1 0.1
YYS156A 1.5-2.5 m LT 6 24 <1 2 6 38 9 <01 <1
YYS164 4.3-4.4 m? LT <1 34 2 7 | 50 | 5 2 <1
YYS158 3.75-4.5 m T 82 1 8
YYS158 3.5-3.75 m T 76 2 1 10 <1
YYS157 3.65-4.1 m TCQ 45 3 19 17 1 ?3 <1
YYS162 4.5-4.6 m TCQ 1 60 3 12 6 17
YYS159 4.5-52 m TCQ/ICQT 1 1 38 41 2 ?3 <1
YYS156A 12-12.75 m? cQ 30 2 5 | 39 21 | <1 | 2 <1

? denotes uncertainty in mineral identification.
[1] Smectite includes all montmorillonite group clays (montmorillonite, beidellite, nontronite, saponite, etc). The term montmorillonite was used in earlier mineralogical studies (Section 2.1). It is not known

whether the term was being used to infer the montmorillonite clay group, or a specific member within this group.

[2] Note that these samples are also mentioned in the following section (Section 4.3 Materials Underlying and Adjacent to the TSF). Treating some samples within both categories allowed study of
water -rock interactions for an individual sample under a wider range of geochemical conditions (e.g. de-ionised water and barren liquor contact tests). It also allowed for possible future change in the

definition of the ore body, both in terms of lateral extent and depth.
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Table 4.2: Surface Characteristics of the Yeelirrie Ore and Waste Rock

Cation Exchangeable cations,(meq/100g)
BET o . .
. exchange (grey shading = dominant cation)
Sample Lithology surfacze capacity,

area, m‘/g meq/100g Ca Mg K Na
YYS166 0.4-0.5m H 246 6.4 1.2 3.3 1.2 0.7
YYS156A 1.5-2.5 m LT 82.8 53.7 44.6 6 1.8 1.3
YYS158 3.75-4.5m T 68.5 28.4 14.7 124 0.7 0.6
YYS157 3.65-4.1m TCQ 96.1 36.5 26.2 5.4 27 22
YYS1594.5-5.2m TCQ/CQT 114.4 234 11.1 5.7 3.3 3.3
YYS156A 12-12.75 m cQ 41.9 18.5 10.8 3.6 23 1.8
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Table 4.3: Bulk Chemistry of Ore and Waste Rock Samples
Major elements Al Ca CO; F Fe K Mg Mn Na S Si SO,
Sample # Taea | o (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Average crustal abundance!" 8.2 4.1 4.1 2.1 2.3 0.095 2.3 0.078
YYS166 0.4 - 0.5 m H 5.63 0.05 0.4 0.01 2.31 1.36 0.35 0.03 0.2 0.03 36.1 0.4
YYS1651.5-1.6 m HT 2.54 14.3 17.4 0.33 1.11 0.59 5.85 <0.01 0.13 0.08 18 0.3
YYS156A 3-4 m LT (ore) 3.81 11.2 23 0.46 1.55 0.7 9.93 <0.01 0.45 <0.01 13.2 0.1
YYS156A 1.5-2.5 m LT (ore) 2.63 8.3 11.5 0.75 1.23 0.63 9.51 0.01 0.67 2.05 17.9 3
YYS164 4.3-4.4 m LT 8.44 0.17 0.2 0.1 3.38 1.53 1.08 0.02 0.54 0.1 29.3 0.1
YYS158 3.75-4.5 m T 0.22 17.4 37.6 0.42 0.16 0.11 12.2 <0.01 0.25 0.03 5.86 <0.05
YYS158 3.5-3.75 m T 0.13 16.8 34.6 0.59 0.1 0.12 12.4 <0.01 0.36 0.01 7.98 0.15
YYS157 3.65-4.1 m TCQ 3.6 15.6 18.5 0.17 1.67 0.65 3.01 0.02 0.21 0.03 18.1 0.15
YYS162 4.5-4.6 m TCQ 2.9 0.61 0.8 0.21 0.99 1.49 2.33 <0.01 0.57 0.04 37 0.15
YYS159 4.5-5.2 m TCQ/CQT 7.19 0.98 15 0.19 3.03 1.41 2.28 0.1 0.35 0.01 29.8 <0.05
YYS156A 12-12.75 m cQ 8.75 0.14 0.2 0.07 3.44 1.43 1.64 0.02 0.67 0.09 29.1 0.2
Minor elements As Ba Cd Co Cr Cu Mo Ni Pb Sr Th TI U;0s \" Zn
Sample # Mf;;:,'a' (ppm) | (ppm) | (ppm) | (ppm) | (pPm) | (ppm) | (PPm) | (PPm) | (ppm) | (PPm) | (PPm) | (PPM) | (pPm) | (pPM) | (PPM)
Average crustal abundance!" 1.5 500 0.11 20 100 50 15 80 14 370 0.6 2.8 160 75
YYS166 0.4 - 0.5 m H 3 415 <0.1 9.5 70 20 3.4 12 9.5 50 10 <3 15 45 17.5
YYS1651.5-1.6 m HT 5 125 <0.1 3.4 40 13 0.6 13 45 290 5 <3 165 35 18
YYS156A 3-4 m LT (ore) 9.5 40 <0.1 4 45 20.5 2.8 12 6.5 430 10 <3 1100 245 | 345
YYS156A 1.5-2.5 m LT (ore) 8.5 75 <0.1 4 45 17.5 2.4 11 7 355 5 <3 700 165 700
YYS164 4.3-4.4 m LT 3 285 <0.1 6.5 115 19.5 2.2 15 13 65 15 <3 15 60 29.5
YYS158 3.75-4.5 m T 0.5 50 <0.1 0.6 <20 4 1.1 5 1 600 <4 <3 150 75 27
YYS158 3.5-3.75 m T 1 20 <0.1 0.6 <20 7 1.9 5 1 550 <4 <3 55 50 265
YYS157 3.65-4.1 m TCQ 3.5 100 <0.1 4.4 50 18.5 2 14 5.5 280 10 <3 140 60 46.5
YYS162 4.5-4.6 m TCQ 3 315 <0.1 2.8 45 8 2.1 7 3.5 75 5 <3 45 65 14
YYS159 4.5-5.2 m TCQ/CQT | 85 295 <01 | 105 80 29.5 45 17 9.5 80 15 <3 10 120 85
YYS156A 12-12.75 m cQ 13.5 220 <0.1 46 80 19.5 6.5 13 12.5 50 20 <3 65 145 125

Notes:

[1] Mean crustal abundances taken from Bowen 1979.
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4.2.5 Solute Release (De-lonised Water Extractions)

Samples were contacted with de-ionised water in roll bottle and column tests. The bottle roll tests were
undertaken at a liquid:solid ratio of 3:1. Generally, the headspace in the bottles open to the atmosphere.
However, for selected samples, the headspace was purged and filled with a mixture of CO, (10v%) and air.
Results from bottle roll tests are documented in Appendix 4.

A summary of the test results is provided in Table 4.4. The summary includes the results from eleven
different samples (covering a range of lithological types) and the two imposed atmospheric conditions (air,
and a mixture of CO, (10v%) and air). The results also include measurements made from progressive
(sequential) leach tests. In these tests, following the first bottle roll test, the solution is removed and replaced
with distilled water for each of a second and third stage conducted (at the same 3:1 water:rock ratio).

For some elements (silver, bismuth, cobalt, mercury, lead, antimony) the dissolved concentrations at the end
of the tests were invariably below the limits of detection. Comparatively, dissolved concentrations measured
for boron, strontium, uranium and vanadium were elevated, with maximum concentrations in excess of
500 pg/L. Dissolved concentrations of barium, molybdenum, thallium and zinc were generally above
detection limits, with maximum concentrations in excess of 100 uyg/L. For many elements, dissolved
concentrations were variable. The variability reflects differences in:

e The characteristics of the solid material, e.g. lithology, mineralogy, bulk chemistry
e Solution conditions, e.g. pH, dissolved carbonate
When compared to the groundwater quality monitoring results presented in Table 2.2, the concentrations of

most solutes are lower in the leach tests. These results suggest that the solute release is occurring mostly
from salinity that would have been present in the porewater of the samples.

LINK/CHAP/kami 18



Consulting | BHPO047_1: Geochemical Assessment Tailings and Waste Rock March 2011

Table 4.4: Summary of Solute Concentrations in De-ionised Water Extractions of Ore and Waste Rock Samples

(Bottle Roll Tests at 3:1 Water:Rock Ratio)

. Detection Number of Dissolved Concentration
Parameter Units Limit"! Assays (n) | Min P5 | Median | P95 Max
pH pH Units 0.01 44 7.3 7.5 8.4 9.2 10.0
Eh mV 1 44 331 348 421 486 510
EC uS/cm 5 44 120 260 1105 7428 8890
Acidity CaCOs; (mg/L) 20 42 <20 <20 <20 <20 50
Alkalinity CaCOs3 (mg/L) 1 42 24 49 174 996 1300
Br mg/L 0.5 44 <0.5 <0.5 <0.5 5 11
Cl mg/L 0.5 44 2 7 100 1200 1700
F mg/L 0.5 44 <0.5 <0.5 2 4 5
TOC mg/L 1,5 43 1.0 1.2 5 40 200
NO: mg N/L 0.02,0.5 44 <0.02 <0.1 <0.5 1.7 2.2
NO; mg N/L 0.1,0.5 42 <0.1 <0.1 1.6 49 95
SO4 mg/L 0.5 44 2.8 5.0 63 2040 3200
Al Mg/L 5 44 <5 <5 26 95 680
Ca pg/L 100 44 <100 500 9800 641700 694000
Fe Mg/L 50, 100 44 <50 <100 <100 109 560
Mg pg/L 100 44 500 500 13200 170100 237000
P Mg/L 100 44 <100 <100 <100 <1000 2300
K Mg/L 1000 44 3500 12090 29950 201500 211000
Na Mg/L 100 44 13000 | 27750 | 137500 | 1028500 | 1110000
Si pg/L 100 44 2970 3595 18000 45700 78000
As pg/L 5 44 <5 <5 6 28 48
B Mg/L 5 44 110 186 710 4195 4900
Ba pg/L 0.02,5 44 <0.02 <5.0 17 74 160
Be Mg/L 1,5 44 <1 <5 <5 <5 20
Cd pg/L 02,5 44 <0.2 <5 <5 10 27
Cr Mg/L 5 44 <5 <5 <5 15 37
Cu Mg/L 5 44 <5 <5 <5 12 20
Li Mg/L 5 44 <5 <5 <5 <5 11
Mn Mg/L 5 44 <5 <5 <5 38 53
Mo Mg/L 5 44 <5 <5 29 157 390
Ni Mg/L 1,5 44 <1 <5 <5 15 17
Se pg/L 1,5 44 <1 <5 <5 23 28
Sn pg/L 5 44 <5 <5 <5 7 24
Sr Mg/L 5 44 <5 7 195 4795 6000
Tl Mg/L 5 44 <5 <5 35 283 360
u pg/L 5 44 <5 <5 86 1765 2100
Vv Mg/L 5 44 7 10 81 493 600
Zn Mg/L 5 44 47 69 115 160 200
Notes:

TOC=total organic carbon.
[11 Where more than one detection limit is given, the detection limit reported by the laboratory changed during the programme.
[2] The following constituents were consistently below detection: NH3, Ag, Bi, Co, Hg, Pb, Sb.
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4251 Progressive (Sequential) Leach Tests

For most elements, concentrations in the contact solution decreased for consecutive leaching steps. The
highest concentrations were observed for the first step, as shown for example by the sodium concentrations
detected in the various stages. The results for sodium are shown in Figure 4.1 which show the depletion of
leachable sodium from the samples. The figure also illustrates the variability between the various lithological
types, but clearly also shows significant variability between the results for two samples from the same unit.
For example, the first of the two TCQ samples yielded a sodium concentration in excess of 600,000 pg/L and
the second less than 200,000 pg/L. This variability suggests that the wide range of solute release loadings
could be expected to occur from the waste materials, even within the same lithological unit.

1200000
Sodium
1000000
800000 M YYS1660.4m - 0.5m (H)
YY51651.5m - 1.6m (HT)
M YYS156A 3m - 4m (LT)
B YYS156A15m -2 5m (LT)
600000 - ¥ YYS1644.3m - 4.4m (LT)

W YYS1583.75m - 4.75m (T)

B YYS1583.5m - 3.75m (T)

H YYS1624.5m - 4.6m (TCQ)

M YYS1573.65m - 4.1m (TCQ)

¥ YY51594.5m - 5.2m (TCQ/CQT)
YYS156A 12m - 12.75m (CQ)

400000

Dissolved concentration, pug/L

200000

1 2 3

Sequence

Figure 4.1: Dissolved sodium concentrations in leachates after three consecutive leach tests
(3:1 liquid:solid ratio, air atmosphere)

In contrast to the more soluble salts, uranium, vanadium and thallium leaching do not appear to follow the
general trend, as shown in Figure 4.2, Figure 4.3 and Figure 4.4, respectively. The results are variable for
these elements. Dissolved uranium and vanadium concentrations often remain relatively constant for the
three stages, which may suggest either a solubility constraint or that the dissolution rate is kinetically
controlled.

In the case of thallium, occasionally, the concentrations in the second stage of the sequence are greater than
that of the first stage, by a factor of up to 10. These results suggest that the higher concentrations of other
solutes present during the first stage may limit the release of thallium, whereas in the later stages, when
these solutes have largely been removed from the system, thallium leaches more readily.

Possible geochemical controls are discussed in more detail later (Section 4.5).
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Figure 4.5: Na, K, Ca and Mg leaching from different lithological sample types
(3:1 liquid:solid ratio, sequence 1 results, air atmosphere)

Figure 4.6 shows uranium, vanadium, strontium and barium leaching from the different samples. Highest
uranium and vanadium concentrations were measured for the loam, calcrete and transitional samples,
probably reflecting the distribution of carnotite mineralisation in the materials. The mineralogical assessment
(XRD investigation) identified the presence of carnotite in two of these samples: YYS156A 1.5-2.5 m (LT)
and YYS156A 3-4 m (LT).

Strontium and barium may be considered analogues for radium behaviour. Notably, the highest strontium
and barium concentrations coincide with the sample that had a high calcium concentration
(YY156A 1.5-2.5 m), attributed to the dissolution of gypsum. It is possible that barium and strontium are
present as impurities in gypsum.

Figure 4.7 shows molybdenum, zinc, thallium and boron leaching from the different samples. The highest
molybdenum and boron concentrations were observed for a clay-quartz sample (YYS156A 12-12.75 m).
Otherwise, leaching of these elements is quite variable and does not appear to correlate with lithological
type. The same appears to be true for thallium. Zinc leaching is relatively constant for all the samples, with
a factor of approximately two between the highest and lowest dissolved zinc concentrations, as shown in the
figure.
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Figure 4.6: U, V, Sr and Ba leaching from different lithological sample types
(3:1 liquid:solid ratio, sequence 1 results, air atmosphere)
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Figure 4.7: Mo, Zn, Tl and B leaching from different lithological sample types
(3:1 liquid:solid ratio, sequence 1 results, air atmosphere)
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4.2.5.3 Correlation Between Bulk Chemistry

and Leachability

For most of the elements, the amount leached did not correlate with the mass of that element present in the

sample (from bulk chemical analysis results).

Exceptions were sodium (chloride by default) and uranium.

Both these elements showed a positive correlation between mass leached and the bulk elemental content in
the sample, Figure 4.8 and Figure 4.9, respectively.
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Figure 4.8: Dissolved sodium concentration plotted as a function of sodium content in the solid
(3:1 liquid:solid ratio)
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Figure 4.9: Dissolved uranium concentration plotted as a function of uranium content in the solid

(Note logarithmic scale on Y-axis; 3:1 liquid:solid ratio)

4.2.54 Effect of Solution Conditions

Solution pH is known to have a strong effect on the geochemical behaviour of many elements.
because only a small range of pH values (pH 7 to 10) were observed, the effect of pH on solute
concentrations was relatively small. Furthermore, pH effects were also likely masked by variability in other

However,

test parameters, e.g. lithology. As examples, Figure 4.10 and Figure 4.11 show dissolved uranium and
vanadium concentrations plotted as a function of solution pH. There is a lot of scatter in the results but in
general the highest solution concentrations coincide with higher pH values. This observation is discussed

further in Section 4.5.
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The presence of a 10% CO,:air mixture resulted in a significantly higher dissolved carbonate concentration
when compared to tests in air (measured alkalinities were 3 and 50 times higher). For some elements, there
is a clear trend towards higher dissolved concentrations for solutions containing higher dissolved CO,.
Uranium concentrations were as much as an order of magnitude higher in the presence of higher dissolved
carbonate (Figure 4.12). The concentrations of strontium, barium and some transition metals also increased
in the presence of excess CO,. The higher dissolved concentrations likely reflect the role of effects such as
(i) the formation of aqueous carbonate complexes and (ii) increased solubility of carbonate minerals.

Geochemical controls are discussed further in Section 4.5.
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Figure 4.12: Effect of higher dissolved carbonate on dissolved uranium concentrations
(Note logarithmic scale on Y-axis; leachant is de-ionised water, 3:1 liquid:solid ratio)
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4.3  Materials Underlying and Adjacent to the TSF

4.3.1  Mineralogy

The mineralogical compositions of materials underlying or adjacent to the proposed TSF are given in Table
4.5. Carbonate minerals form an important constituent of the loams. Both calcite and dolomite are present.
In one loam sample, YYS167 2.3-2.4 m, Mg-rich calcite was identified.

Clays are abundant in all the samples. The clay mineralogy varies with depth. Kaolin is more abundant at
greater depth (clay-quartz lithologies) and is also significant in the near surface (loams). Smectite is the
more abundant clay in most near-surface loam samples. Other clay minerals present include palygorskite
(accompanies kaolin in the clay-quartz lithology) and small quantities of illite/mica and sepiolite.

Quartz is most abundant in samples from greater depths (e.g. samples from the clay-quartz lithology and the
palaeochannel sands).

Minor minerals identified include oxides (goethite, anatase), sulphates (gypsum) and halite. The presence of
halite in the deeper clay-quartz samples may reflect a post-sampling artefact. Residual pore water in these
samples may have been saline. During sample drying, it could be expected that residual salts might form.

4.3.2 Surface Characterisation

The surface areas measured are shown in Table 4.6, and range from 3.3 m%g to 81.9 m%g. There is no
obvious correlation between surface area and mineralogical composition.

The cation exchange capacity ranges from 3.3 to 248 meq/100g. There is a positive correlation between
exchange capacity and smectite content. Smectite is a swelling clay; spacing between the aluminosilicate
sheets can increase to accommodate a greater degree of exchange. In contrast, kaolin does not have
swelling capacity and therefore has a more limited exchange capacity. Kaolin is however known to be a
strong adsorbent.

In loam samples and the palaeochannel sands, the dominant cation occupying exchange sites is Ca. Mg is
the dominant cation for samples from the clay-quartz lithologies.

4 3.3 Particle Size Distribution

Particle size distributions are provided in Appendix 7. All samples exhibited at least a tri-modal particle size
distribution. The samples showed an abundance of particles in the approximate sizes ranges, 1-5um,
10-20um, and 60-70um. A fourth peak (five of the seven samples) corresponded to a coarser grain-size
(200-300um).

4.3.4 Bulk Chemistry

The results for the bulk chemical analyses of the samples are contained in Appendix 3. Selected results are
provided in Table 4.7. The U3;0g contents were consistently elevated when compared to the mean crustal
abundance. Other constituents that tended to be high compared to mean crustal abundance were sulphate
and arsenic. Remaining elements were present at levels both above and below mean crustal abundances.

The bulk chemistry results for samples from each of the lithological units were compared to the results
contained within the BHP Billiton chemical assay database (Appendix 3). In most cases, the chemistry of the
samples lay within the range of values recorded in the main database for each lithological category. The
samples selected for testing were therefore considered to be representative of the lithological units.
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Table 4.5: Mineralogical Composition of Materials Underlying and Adjacent to the TSF (wt%)

Framework and

Carbonates chain silicates Sheet silicates and clays Oxides Other
[} [ = ® 2
Sample Lithology 8 3 % » P % < Tg é_’ 2 % § % E £ 2
S| §| 5|52 8|83 |3 8|8/ &8 §|8|¢8 3%
© 2| o = E|E| o S| <|o|%|8
YYS156A 0.7-1.5m LT 39 6 2 6 28 19 <1
YYS167 2.3-2.4 m LQT 23 8 3 23 2 5 22 12 2
YYS158 2.5-3.5m LT 8 63 7 1 1 7 13
YYS164 4.3-4.4 mP LT <1 34 2 7 |50 | 5 2 <1
YYS164 5.2-53 m cQT <1 <1 37 2 8 44 4 2 ?3 <1
YYS156A 12-12.75 m? cQ 30 2 5 | 39 21 | <1 | 2 <1
YYS156A 11.25-12 m cQ 28 2 6 48 3 2 8 <1 2 <1
YYS163 23-23.1 m cQ 22 1 4 61 3 9 <1
YYS165 6.6-6.7 m cQ 63 2 8 21 1 ?2
YYS167 23-23.1 m cQ 55 1 5 31 4 2 ?2 <1
YYS164 26.2-26.3 m cQ 61 2 12 24 1
YYHCO0059C 55-56 m Palaeochannel Sand 91 <1
YYHCO0075 64-65 m Palaeochannel Sand 91 <1

Notes:
? = denotes uncertainty in mineral identification.
Smectite includes all montmorillonite group clays (montmorillonite, beidellite, nontronite, saponite, etc). The term montmorillonite was used in earlier mineralogical studies (Section 2.1). It is not known
whether the term was being used to infer the montmorillonite clay group, or a specific member within this group.
Note that these samples are also mentioned in the preceding section (Section 4.2, Ore and Waste Materials). Treating some samples within both categories allowed study of water-rock interactions for
an individual sample under a wider range of geochemical conditions (e.g. de-ionised water and barren liquor contact tests). It also allowed for possible future change in the definition of the ore body,

both in terms of lateral extent and depth.

(1]
[2
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Table 4.6: Surface Characteristics of the Materials Underlying and Adjacent to the TSF

Cation Exchangeable cations, (meq/100g)
BET - . )
. exchange (grey shading = dominant cation)
Sample Lithology surfacze capacity

area, m‘/g meq/100g Ca Mg K Na
YYS156A 0.7-1.5m L/LT 72.9 248 242 3.7 1.1 0.5
YYS158 2.5-3.5m LT 81.9 24.9 16.6 6 1 1.3
YYS164 5.2-53 m cQT 76.0 20.6 5.2 7.5 41 3.8
YYS156A 12-12.75 m cQ 41.9 18.5 10.8 3.6 23 1.8
YYS156A 11.25-12 m cQ 63.0 12.6 4 4.6 2.8 1.2
YYS167 23-23.1 m cQ 31.0 7.0 0.8 2.9 2 1.3
YYHCO0059C 55-56 m Palaeochannel Sand 3.3 3.3 1.4 0.7 0.2 0.9
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Table 4.7: Bulk Chemistry of Materials Underlying and Adjacent to the TSF
Major elements Al Ca CO; F Fe K Mg Mn Na S Si SO,
Sample # Material type (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Average crustal abundance!" 8.2 41 4.1 21 2.3 0.095 23 0.078
YYS156A 0.7-1.5 m L/LT 2.06 16.8 14.2 0.44 0.98 0.47 5.77 <0.01 0.49 4.49 11.6 6
YYS167 2.3-2.4m LQT 4.63 12.2 15.4 0.13 1.98 1.12 2.96 0.01 0.36 0.07 20.3 <0.05
YYS158 2.5-3.5m LT 0.37 15.7 31.5 0.54 0.2 0.19 114 <0.01 0.35 0.04 10.8 0.1
YYS164 4.3-44 m LT 8.44 0.17 0.2 0.1 3.38 1.53 1.08 0.02 0.54 0.1 29.3 0.1
YYS164 5.2-5.3 m cQrt 8.39 0.24 0.5 0.05 3.22 1.71 1.29 0.03 0.4 0.03 30.7 <0.05
YYS156A 12-12.75m | CQ 8.75 0.14 0.2 0.07 3.44 1.43 1.64 0.02 0.67 0.09 29.1 0.2
YYS156A 11.25-12m | CQ 9.48 0.14 0.2 0.08 4.11 1.66 1 0.02 0.64 0.07 274 0.1
YYS163 23 -23.1 m cQ 10.8 0.08 0.1 0.09 4.06 2.08 1.66 0.02 0.54 0.11 25.9 0.4
YYS165 6.6-6.7 m cQ 4.32 0.09 0.1 0.13 1.93 1.19 1.16 0.03 0.32 0.03 36.8 0.05
YYS167 23-23.1m cQ 6.25 0.05 0.1 0.05 24 1 0.52 0.01 0.35 0.06 35.1 0.1
YYS164 26.2-26.3 m cQ 4.88 0.04 <0.07 0.02 1.6 1.4 0.22 <0.01 0.32 0.04 37.8 <0.05
YYHCO0075 Palaeo. sands 1.23 0.11 0.2 0.01 0.68 0.1 0.05 <0.01 0.16 0.06 41.8 0.05
YYHC0059C Palaeo. sands 1.35 0.05 0.2 0.02 0.67 0.09 0.09 <0.01 0.51 0.09 414 0.1
Minor elements As Ba Cd Co Cr Cu Mo Ni Pb Sr Th TI U30s \'} Zn
Sample # Material type | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (PPm) | (PPM) | (PPM) | (PPM) | (PPmM) | (ppm) | (PPM) | (PPmM) | (PPM) | (PPM)
Average crustal abundance!” 1.5 500 0.11 20 100 50 1.5 80 14 370 0.6 2.8 160 75
YYS156A 0.7-1.5m LILT 11.5 60 <0.1 3 30 11.5 1.4 11 5 700 5 <3 235 85 18
YYS167 2.3-24m LQT 5 320 <0.1 4.8 55 17 1.7 16 7.5 450 5 <3 160 60 25
YYS158 2.5-3.5 m LT 1.5 40 <0.1 0.8 <20 10 0.9 5 1.5 500 <4 <3 195 60 145
YYS164 4.3-4.4 m LT 3 285 <0.1 6.5 115 19.5 2.2 15 13 65 15 <3 15 60 29.5
YYS164 5.2-5.3 m cQrt 4 290 <0.1 6.5 85 22 1.9 14 10.5 60 15 <3 20 60 37.5
YYS156A 12-12.75 m cQ 13.5 220 <0.1 4.6 80 19.5 6.5 13 12.5 50 20 <3 65 145 125
YYS156A 11.25-12 m cQ 21.5 250 <0.1 6 95 30.5 8 15 16.5 55 25 <3 70 175 46
YYS163 23 -23.1 m cQ 3 205 <0.1 8 100 31 1.5 20 14 1000 30 <3 15 65 38.5
YYS165 6.6-6.7 m cQ 5 335 <0.1 7 70 14 2.2 10 75 45 10 <3 10 50 21
YYS167 23-23.1m cQ 2 290 <0.1 24 70 11 2.1 9 8 30 20 <3 15 40 15
YYS164 26.2-26.3 m cQ 4 315 <0.1 1.8 45 15 5.5 8 15.5 40 20 <3 5 45 9.5
YYHCO0075 Palaeo. sands 0.5 65 <0.1 1 105 8.5 2.1 3 31.5 10 15 <3 5 <20 17.5
YYHC0059C Palaeo. sands 1 60 <0.1 1.8 140 20 23 4 23 35 15 3 5 <20 37

Notes: [1] Mean crustal abundances taken from Bowen 1979.
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4.3.5 Interactions with Barren Liquor

4.35.1 Clay-Quartz and Near-Surface Loams

The barren solution contains high concentrations of some solutes (Appendix 4). Results from bottle roll tests
contacting solids with barren tailings liquor show evidence for the attenuation of some elements onto some
solids. Attenuation is discussed in more detail in Section 4.6.1.

There are numerous instances where overall net leaching is observed when materials are contacted with
barren liquor. These include:

Calcium, magnesium, barium and strontium: overall leaching occurs when in contact with the barren
liquor (all lithologies). The results tor the eight samples tested are illustrated in Figure 4.13 and Figure
4.14. In the case of calcium and magnesium, the dissolved concentrations are up to an order of
magnitude higher in the final solutions than in the initial barren solution. For the clay-quartz sample
(YYS163 23-23.1 m), the final dissolved magnesium is two orders of magnitude higher than in the barren
solution. For strontium and barium the trend is similar, with the exception of the transitional TCQ
sample, YYS164 5.2-5.3 m, which shows a small amount of attenuation of these elements. Barium and
strontium are usually considered analogues of radium behaviour — but note that radionuclide assays
(discussed in Section 4.5) suggested that radium is attenuated rather than leached in these tests.

Uranium and vanadium leaching was observed for two of the clay-rich (CQ) samples (YYS165 6.6-6.7 m
and YYS164 26.2-26.3 m) (Figure 4.15).

Zinc was found to leach from all samples (Figure 4.16).

For most other elements, either no water-rock interaction takes place or attenuation occurs (Section 4.5).
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Figure 4.13: Ca and Mg leaching in barren solution
(3:1 liquid:solid ratio, air atmosphere)

LINK/CHAP/kami 33






Consulting | BHPO047_1: Geochemical Assessment Tailings and Waste Rock March 2011

1000

100

Dissolved concentration, ug/L
S

Zn

Barren solution

YYS1644.3m - 4.4m (LT)
YYS156A 0.7m - 1.5m (L/LT)
YY$1672.3m - 2.4m (LQT)
YYS1645.2m - 5.3m (CQT)
YYS163 23m - 23.1m (CQ)
YYS165 6.6m - 6.7m (CQ)
YYS167 23m - 23.1m (CQ, grit)
YYS164 26.2m - 26.3m (CQ, grit)

Sample (Lithological Type)

Figure 4.16: Zn leaching in barren solution
(3:1 liquid:solid ratio, air atmosphere)

4.3.5.2 Palaeochannel Sands

The palaeochannel sands were subjected to sequential bottle roll tests. In the first stage, the paleochannel
sand was contacted with barren liquor. On completion of the first stage, the solution was removed and
replaced with de-ionised water.

Results are given in Appendix 5. Dissolved sodium, calcium, uranium and vanadium concentrations are
illustrated in Figure 4.17 to Figure 4.20.

Sodium concentrations decreased slightly during the first stage indicating that the sands have capacity to
exchange Na. There is a coincident increase in calcium concentrations suggesting that sodium displaces
calcium from exchange sites.

Uranium concentrations in the barren liquor decrease significantly following contact with the sands,
suggesting significant sorption of uranium (calculated Rp values are high, 60,000 cm3g'1). See Section 4.6.1
for further discussion of sorption in Yeelirrie materials. On contact with de-ionised water in the second stage
of the tests, very little of the adsorbed uranium enters solution, suggesting that sorption is irreversible under
the conditions of the test.

Vanadium concentrations in the barren liquor show only a modest decrease following contact with the sands.
This would suggest that vanadium sorbs only weakly. On contact with de-ionised water in the second stage
of the test, the adsorbed vanadium is entirely desorbed.
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Figure 4.17: Dissolved sodium concentrations in leachates from bottle roll tests involving palaeochannel sands
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Figure 4.18: Dissolved calcium concentrations in leachates from bottle roll tests involving palaeochannel sands
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Figure 4.19: Dissolved uranium concentrations in leachates from bottle roll tests involving paleo-channel sands
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Figure 4.20: Dissolved vanadium concentrations in leachates from bottle roll tests involving palaeochannel
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4.4 Column Test Results

Four sets of column pairs were set up to operate in series. The first column in each pair was open to air and
operated such that the solution drains down and the sample becomes unsaturated between flushing events.
The second column was not open to air and was maintained under saturated conditions (filled with solution)
at all times. Effluent from the first column was used as inflow for the second column in that pair.

The column test programme is summarised in Table 4.8. Column test results are given in Appendix 5.
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Table 4.8: Column Test Programme
Column # Sample # Lithology Approx. W:R Operating Inflow Solution
ratio conditions
1A YC3 tails residue Tailings 0.2 Unsaturated De-ionised water
Sequences 1 to 5:Outflow from Column 1A;
1B YYS156A 11.25-12 m Clay-quartz (CQ) 0.5 Saturated Sequences 6 to 11: De-ionised water'?
2A YYS1568 3.75-4.5 m Calcrete (T) 0.2 Unsaturated De-ionised water
2B YYS156A 0.7-1.5m Loam/calcareous loam (L/LT) 0.5 Saturated Outflow from Column 2A
3A YYS156A 1.5-2.5 m Calcareous loam (LT) 0.3 Unsaturated De-ionised water
3B YYS158 2.5-3.5 m Calcareous loam (LT) 0.5 Saturated Outflow from Column 3A
Transitional between calcrete .
4A YYS159 4.5-5.2 m and clay-quartz (TCQ/CQT) 0.3 Unsaturated Barren solution
4B YYS156A 12-12.75 m Clay-quartz (CQ) 0.5 Saturated Outflow from Column 4A
Notes:

[1] Water:rock (W:R) ratio calculated based on the volume of inflow solution and the mass (wet) of solid in the column.

[2] Difficulties encountered with operation of Column 1A and this Column was terminated after Sequence 6. The inflow to Column 1B from Sequence 6 onward was de-ionised water — the aim being to
examine whether solute attenuation during Sequences 1 to 5 would be revers ble when contacted with the de-ionised water.
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441 General Trends

The general trends are consistent with those demonstrated in the bottle roll tests. For example, for those
columns rinsed with de-ionised water the earliest pore volume exchanges tend to coincide with the highest
solute concentrations.

Figure 4.21 shows sodium release from loam under both saturated and unsaturated conditions (Columns 2B
and 3A, respectively). The first pore volume exchange contains the highest sodium concentration. Sodium
concentrations in subsequent pore volumes decrease steeply at first and then more gradually. The shape of
the release curve can be approximated quite well by a power law (see Figure 4.21).

Release of minor and trace elements from the columns also tends to decrease with successive pore volume
exchanges, although there are occasional deviations from this overall trend. For example, Figure 4.22 and
Figure 4.23 show uranium and vanadium release from Columns 2B and 3B. As shown, the vanadium
release in the second pore volume exchange (both columns) is higher than that in the first pore volume
exchange. For uranium, there is evidence of a secondary leaching peak (pore volume exchanges 4 and 5).
These trends are consistent with some of the trends observed in sequential leach testing, Section 4.2.5.1.
The results suggest that the change in solute concentrations that occur after the first displacement
(i.e. substantial decrease in the more readily soluble solutes) may affect the solubility (or rate of dissolution)
of carnotite (primary source mineral for both uranium and vanadium).
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Figure 4.21: Dissolved sodium concentrations in leachates from Columns 2B and 3A
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Figure 4.22: Dissolved uranium concentrations in leachates from Columns 2B and 3A
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Figure 4.23:Dissolved vanadium concentrations in leachates from Columns 2B and 3A
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In Column 4A (containing transitional material, TCQ/CQT), the inflow solution was barren liquor. As can be
seen in Figure 4.24, the sodium concentrations in the effluent from the early pore volume exchanges from
Column 4A were lower than the inflow concentrations. This reflects attenuation of sodium within the column,
probably due to ion exchange (discussed further in Section 4.6.2). After four pore volume exchanges the
sodium concentration in outflows are equivalent to those of the inflow suggesting that the capacity of the
solid to further attenuate sodium has been exhausted (i.e. the ion exchange capacity has been depleted). In
support of this conclusion, calcium was leached from Column 4A (Figure 4.25) (probably displaced by
sodium in ion exchange reactions).

Column 4B contained clay-quartz (CQ). The outflow solutions from Column 4A were used as the inflow to
Column 4B. The results presented in Figure 4.24 and Figure 4.25 show that trends similar to those
described above were being displayed during these early pore volume exchanges (i.e. attenuation of sodium
and coincident leaching of calcium).

Uranium leaching trends in Columns 4A and 4B were more complex (Figure 4.26). Attenuation appears to
take place during the first pore volume exchange, and again during the fourth and fifth pore volume
exchanges and the eighth exchange. Similar trends were observed for chromium and selenium. One
possible explanation for this trend relates to iron behaviour in the column. There is some evidence for iron
leaching in the early pore volume exchanges (see Appendix 5). The iron may have been displaced from
exchange sites (as is the case for calcium) in exchange for the other metals. The displaced iron could re-
precipitate in the form of oxy-hydroxides, generating new sorptive capacity to the material and explaining the
renewed attenuation.

Figure 4.27 shows vanadium release from Columns 4A and 4B. In Column 4A, vanadium concentration in
leachate is gradually increasing, and by the tenth pore volume exchange returned to the initial concentration
found in the barren liquor. This suggests that the capacity of the material to attenuate vanadium has been
exhausted. The limited results from Column 4B suggests ongoing attenuation of vanadium is likely to occur.
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Figure 4.24: Dissolved sodium concentrations in leachates from Columns 4A and 4B

Due to operational difficulties, Column 4B was terminated after three pore volume exchanges.
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Figure 4.25: Dissolved calcium concentrations in leachates from Columns 4A and 4B

Due to operational difficulties, Column 4B was terminated after three pore volume exchanges.
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Figure 4.26: Dissolved uranium concentrations in leachates from Columns 4A and 4B

Due to operational difficulties, Column 4B was terminated after three pore volume exchanges.
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Figure 4.27: Dissolved vanadium concentrations in leachates from Columns 4A and 4B

Due to operational difficulties, Column 4B was terminated after three pore volume exchanges.

4.4.2 Quantitative Comparisons between Column and Bottle Roll Test Results

The column tests involve solid:solution ratios much higher than those of bottle roll tests. Unless solubility
limits apply, the higher mass of solid may result in higher solute concentrations in leachates. Table 4.9
summarises the maximum dissolved concentrations observed in the column programme (to-date) and those
observed in the bottle roll tests.

Looking first at the de-ionised water results, higher dissolved concentrations were observed in the column
effluent (when compared to the roll bottle tests) for most elements. However, the maximum concentrations
of thallium, uranium and vanadium were higher in the bottle roll tests. Uranium and vanadium are believed
to be solubility limited in the columns, which may explain the limited dissolved concentrations of these
elements in column leachates. The same may apply to thallium, however, no thermodynamic data are
available with which to assess potential solubility controls for this element.

In the case of the barren liquor leach results, attenuation as well as leaching takes place. For attenuated
elements, the higher solid:solution ratio in the columns offers additional sorptive capacity, and so it would be
expected that maximum dissolved concentration be less in the column dataset than in the bottle roll dataset.
The comparisons within the barren liquor dataset are therefore more complex. Nevertheless, uranium
concentrations were elevated in the column and roll bottle tests, suggesting that the uranium contained in the
barren solution dominates the solution chemistry after contact with the materials tested.
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Table 4.9: Summary of Maximum Solute Concentrations in Column Tests Compared to Outcomes from Bottle

Roll Tests
Maximum value
Parameter Units Dﬁ:ﬁﬁ:}%n De-ionised water Barren Liquor
Columns (2,3) | Bottle Rolls C(c:l;nr;s Bottle Rolls
pH pH Units 0.01 9.1 10.0 11.0 11.0
Eh mV 1 516 510 426 383
EC puS/cm 5 57900 8890 275000 258000
Acidity as CaCOs (mg/L) 20 890 50 <20 <20
Alkalinity as CaCOs (mg/L) 1 1100 1300 124000 81000
Br mg/L 0.5 48 11 240 92
Cl mg/L 0.5 18000 1700 22000 23000
F mg/L 0.5 10 5 42 27
TOC mg/L 1,5 80 200 89 2900
NO- mg/L 0.02, 0.5 2.2 2.2 1.8 0.63
NOs mg/L 0.1,0.5 840 95 960 740
S04 mg/L 0.5 9100 3200 13000 54000
Al Mg/l 5 120 680 88 150
Ca ug/L 100 2010000 694000 11400 6060
Fe ug/L 100 <100 560 300 300
Mg ug/L 100 1470000 237000 490000 88000
P ug/L 100 5000 2300 6100 1800
K Mg/l 1000 1250000 211000 2100000 1900000
Na ug/L 100 12000000 1110000 57000000 53000000
Si ug/L 100 24000 78000 180000 76000
Ag ug/L 5 6.3 <5 9 5.4
As ug/L 5 46 48 12000 7800
B Mg/l 5 47000 4900 60000 38000
Ba ug/L 0.02,5 530 160 28 550
Cd ug/L 0.2,5 19 27 18 31
Co ug/L 1,5 9.7 <5 6 <5
Cr ug/L 5 8.1 37 3400 3500
Cu ug/L 5 36 20 1400 140
Li ug/L 5 <5 11 350 15
Mn ug/L 5 110 53 6.1 15
Mo ug/L 5 900 390 4500 3100
Ni Mg/l 1,5 31 17 30 34
Pb ug/L 1,5 <5 <5 120 45
Sb ug/L 5 <5 <5 <5 8
Se ug/L 1,5 330 28 650 560
Sn ug/L 5 660 24 700 27
Sr ug/L 5 36000 6000 1600 1900
Tl Mg/l 5 10 360 11 180
U ug/L 5 550 2100 64000 110000
\Y, ug/L 5 190 600 84000 39000
Zn ug/L 5 270 200 2200 680
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4.5 Radionuclide Distribution and Behaviour

Results from the radionuclide assays of Yeelirrie rock and soils are summarised in Table 4.10.
Daughter/parent activity ratios that differ from unity indicate secular disequilibrium.

Notably, in many of the near-surface lithologies (loams, calcrete and transitional calcrete), the activity of 28y
is less than the activities of isotopes further down the 2**U decay chain, suggesting isotopic disequilibrium
within this decay chain. Daughter/parent activity ratios would suggest that whilst thorium, radium and lead
isotopes are behaving similarly, uranium isotopes are not. Leaching and preferential removal of uranium
would explain the observed disequilibrium relationships. Isotopes within the 22T decay chain give
comparable activities suggesting isotopic equilibrium and suggesting that no preferential leaching or
accumulation of thorium or radium isotopes.

In the deeper lithologies (clay-quartz and the palaeochannel sands) isotopes within the 22Th and ?%U decay
chains generally give comparable activities, suggesting secular equilibrium. This would suggest that within
the last several million years, no geochemical processes have resulted in either preferential leaching or
accumulation of individual radionuclides within the decay chains.

For many samples, isotopes within the 25y decay chain are present at activities that are below detection. In
the six samples, mostly loams, where 2 and *'Ac activities were detectable, the **’Ac activities tend to be
slightly less than the “**U activities. This would suggest either accumulation of uranium in the loams, or
conversely, leaching of actinium. Leaching of actinium is contrary to expectation. Actinium sorbs very
strongly and would be expected to be relatively immobile (Baston et al, 1997). However, data from the 28y
decay chain generally suggested uranium leaching rather than accumulation. An exception to this rule was
one of the loam samples (YYS156A 0.7-1.5 m), which gave high 28y activities relative to isotopes further
down the decay chain, possibly consistent with accumulation of uranium in this sample. Accumulation of
uranium in loam could be explained by high sorption within this material type. Sorption is discussed further
in Section 4.6.2.

Results from radionuclide assays of leachate solutions are summarised in Table 4.11.

In leach tests involving de-ionised water, the radionuclide concentrations were often below limits of detection.
Detectable uranium (238U) was only recorded in one test, leaching from the sample (loam,
YYS156A 1.5-2.5 m) under conditions of high dissolved CO,.

226 226

The detection limit for “"Ra was lower, and thus ““"Ra concentration were quantified for most samples. In
the de-ionised water tests, the measured radium concentration correlates well with that of strontium and
barium (dissolved barium and strontium concentrations are also shown in Table 4.11). However, this is not
the case for tests involving leaching with barren liquor solution. As noted in Section 4.3.5, calcium,
magnesium, barium and strontium leached from solids contacted with barren liquor. An exception is barium
behaviour in Column 4A; barium concentrations in leachates from this column are lower than measured in
the initial barren liquor suggesting barium attenuation in this column. In all but one test, the **Ra
concentration in the final leachate was lower than that of the starting barren liquor solution, suggesting
attenuation rather than leaching was occurring in the majority of tests. It would appear therefore that, in tests
involving barren liquor solution, *°Ra behaviour is distinct from that of strontium and barium.
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Table 4.10: Radionuclide Assay Results for Yeelirrie Solids
Concentration (Bqg/g)
Sample # Dept(hm’)a"ge Material 2211y Decay Chain 28 pecay Chain 235 Decay Chain N
232Th 228Ra 228Th 238U 230Th 226Ra 210Pb 235U 227Ac
YYS166 0.4-0.5 H 0.044 0.048 0.044 0.17 <0.2 0.13 0.11 <0.02 <0.01 0.46
YYS165 1.5-1.6 HT 0.019 <0.02 0.019 1.5 24 2.0 22 0.074 0.079 0.23
YYS156A 0.7-1.5 LILT 0.019 <0.04 0.018 2.3 1.5 1.4 1.5 0.10 0.067 <0.2
YYS167 2.3-24 LQT 0.033 <0.02 0.033 1.5 2.0 2.1 22 <0.04 0.064 0.37
YYS156A 1.5-2.5 LT 0.022 <0.03 0.021 6.0 6.6 5.6 5.5 0.30 0.23 <0.3
YYS158 2.5-3.5 LT 0.0044 <0.02 <0.01 2.0 2.6 24 2.7 0.10 0.078 <0.08
YYS156A 3-4 LT 0.024 <0.05 0.024 12 13 11 12 0.55 0.49 0.32
YYS164 4.3-44 LT 0.072 0.077 0.077 0.12 <0.2 0.070 0.072 <0.02 <0.01 0.39
YYS158 3.5-3.75 T 0.0014 <0.02 <0.01 0.69 0.98 0.95 1.1 <0.03 0.028 <0.05
YYS158 3.75-4.5 T 0.0016 <0.03 <0.01 1.5 2.0 1.8 1.9 <0.07 0.057 <0.08
YYS157 3.65-4.1 TCQ 0.028 0.032 0.023 1.3 1.5 1.3 14 <0.03 0.057 0.20
YYS162 4.5-4.6 TCQ 0.027 <0.04 0.025 0.46 0.79 0.63 0.79 <0.02 0.022 0.47
YYS159 4.5-5.2 TCQ/CQT 0.056 0.061 0.058 0.15 <0.3 0.19 0.21 <0.03 <0.01 0.46
YYS164 5.2-5.3 cQTt 0.062 0.053 0.048 0.17 <0.1 0.089 0.11 <0.01 <0.01 0.46
YYS156A 11.25-12 cQ 0.11 0.11 0.11 0.82 0.95 0.82 0.79 <0.03 0.036 0.53
YYS156A 12-12.75 cQ 0.083 0.091 0.076 0.81 1.0 0.81 0.82 0.039 0.032 0.44
YYS163 23-231 cQ 0.12 0.13 0.11 0.13 <0.3 0.15 0.16 <0.03 <0.02 0.65
YYS167 23-231 cQ 0.068 0.072 0.073 0.11 <0.3 0.14 0.16 <0.03 <0.02 0.33
YYS164 26.2-26.3 cQ 0.074 0.089 0.078 0.071 <0.2 0.087 0.10 <0.02 <0.01 0.45
YYS165 6.6-6.7 cQ 0.042 0.042 0.044 0.15 <0.2 0.17 0.20 <0.02 <0.01 0.37
YYHC0059C 55-56 Palaeochannel sand 0.073 0.076 0.067 0.077 <0.2 0.063 0.083 <0.02 <0.01 0.043
YYHCO0075 64-65 Palaeochannel sand 0.058 0.056 0.055 0.063 <0.1 0.062 0.071 <0.01 <0.01 0.037
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Table 4.11:

Radionuclide Assay Results for Leachate Solutions

Concentration (Bg/L)

Concentration (ug/L)

Test Sample Mgt:);ial Leach solution **Th Decay Chain #*Y Decay Chain zasgh[;?::ay o . .,
221, [ 228R, | 287 | 238y [ 2301h | 225Ra | 2%Pp | 225U | #Ac

g:gﬂ:ggz' 3 YYS162 4.5-4.6m TCQ DI water <4 | <1 | <05 | <12 | <30 | <06 | <5 | <3 | <2 | <6 18 330
g:gz::g:' b YYS156A 1.5-2.5m LT DI water <4 | <08 | <03 | <12 | <20 | 44 | <4 | <2 | <08 | <7 60 6000
32232222' 1” - YYS158 3.5-3.75m T DI water <4 | <1 | <03 | <12 | <30 | 057 | <4 | <2 | <1 | <8 o8 1300
Leach Extraction 19 YYS156A 1.5-2.5m LT DI water (high CO») <4 <0.9 | <04 26 <20 6.1 <4 <1 <1 <5 82 5400
Leach Extraction 21 YYS158 3.5-3.75m T DI water (high CO>) <4 <1 <04 <12 <20 3.1 <5 <3 <2 <10 51 2600
Column 2A Sequence 1 | YYS158 3.75-4.5m T DI water <4 <0.9 | <05 | <12 <20 1.6 <5 <2 <2 <7 15 1500
Column 2B Sequence 1 | YYS156A 0.7-1.5m L/LT Effluent from column 2A <4 <1 <05 | <12 <40 71 <5 <2 <2 30 58 21000
Column 3A Sequence 1 | YYS156A 1.5-2.5m LT DI water <4 <10 <6 <12 | <260 | 340 <60 | <20 | <20 | 450 530 36000
Column 3A Sequence 3 | YYS156A 1.5-2.5m LT DI water <04 | <04 | <02 39 <5 3.8 <2 | <03 |<04]| 10 46 3900
Column 3B Sequence 1 | YYS158 2.5-3.5m LT Effluent from column 3A <4 <2 <0.4 <12 <50 5.9 <20 <2 <2 <10 42 8100
Column 3B Sequence 3 | YYS158 2.5-3.5m LT Effluent from column 3A | <04 | <05 | <0.3 3.4 <7 3.9 <2 <04 | <06 | 10 38 5200
Barren Liquor - Barren liquor <4 <2 <0.5 | 1160 | <110 5 <20 68 <2 28 10 60
Leach Extraction 24 YYS156A 0.7-1.5 m L/LT Barren liquor <4 <0.9 | <04 | 1150 | <80 4.6 <10 63 <2 43 98 400
Leach Extraction 27 YYS163 23-23.1 m cQ Barren liquor <4 <1 <0.6 | 1090 | <90 2.6 <10 62 <2 49 47 510
Leach Extraction 38 YYS167 2.3-2.4 m LQT Barren liquor <4 <2 <0.6 | 1150 | <100 | 6.2 <20 71 <2 39 550 1200
Column 4A Sequence 1 | YYS1594.5-5.2 m TCQ/CQT | Barren liquor <4 <2 <0.6 | 320 | <60 | <0.7 | <20 20 <2 15 <5 1400
Column 4A Sequence 3 | YYS1594.5-5.2 m TCQ/CQT | Barren liquor <04 | <04 | 036 | 292 | <22 | <03 | <3 22 | <05 | 60 <5 200
Column 4B Sequence 1 | YYS156A 12-12.75 m cQ Effluent from column 4A <4 <1 0.52 | 200 <30 | <0.5 <7 12 <2 28 11 1600
Column 4B Sequence 3 | YYS156A 12-12.75 m cQ Effluent from column 4A | <0.4 | <0.6 | 4.1 378 | <33 2.3 <4 30 <08 | 54 61 500
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4.6 Geochemical Controls

4.6.1 Mineral Solubility

Geochemical modelling techniques have been used to identify potential solubility limits. Using measured
leachate chemistries as input, the saturation indices of key mineral phases were calculated. The focus of the
calculations was to identify minerals close to equilibrium with the measured leachate water chemistries (a
saturation index close to zero). Such minerals, if present in the materials, may have dissolved (or
precipitated) to attain equilibrium with the leachate and therefore may be used to infer solubility limitations.

Possible solubility controls identified were:

¢ lron and aluminium oxy-hydroxides — ferrihydrite (Fe(OH)3), gibbsite (Al(OH)3), boehmite (AIOOH)
e Carbonates — calcite (CaCO3), dolomite (CaMg(CO3),), rhodochrosite (MnCQO3), strontianite (SrCO3)
e Sulphates — gypsum (CaS0,.2H,0), celestite (SrSO,)

Carnotite (Ko(UO2)2(VO,),) solubility was modelled using the Minteq carnotite data as previously discussed in
Section 2.1.2. In most of the bottle roll tests involving de-ionised water solutions, carnotite was found to be
under-saturated, suggesting that carnotite would leach rather than precipitate in the tests. Test involving
barren liquor solutions gave saturation indices closer to equilibrium with carnotite.

Figure 4.28 and Figure 4.29 show uranyl activity diagrams calculated for leachate results plotted as a
function of pH. The results that plot closest to the theoretical carnotite line tend to be for barren liquor
leachates.

In general, column test leachates were closer to equilibrium with carnotite (Figure 4.30). There is however, a
significant degree of scatter, and a significant number of the solutions were found to be oversaturated with
respect to carnotite.

Results from the current programme suggests that in most of the de-ionised water bottle roll tests, although
carnotite may be dissolving from the solids, equilibrium conditions with the solution were not achieved.
Possibly insufficient carnotite mass is available within the samples to attain equilibrium with the contacting
solution. It is also possible that (i) in many of these tests the concentration of the key solute, K, remains
below the threshold levels required to exceed carnotite solubility or (ii) that carnotite dissolution is subject to
kinetic controls and longer contact times are required to reach equilibrium.

In the column tests, the water-to-rock ratios were lower (i.e. more carnotite mass per unit volume water),
solute concentrations are higher, and contact time between the solids and the leachate solutions were
longer, sometimes up to weeks. All these conditions are more likely to result in equilibration of carnotite with
the contacting solution.

Another observation that can be made from the current results is that release of uranium to solution is
disproportionate to the vanadium release. The uranium:vanadium molar ratio in carnotite is unity (1.0);
therefore congruent dissolution of carnotite would result in a uranium:vanadium molar ratio of 1.0. However,
in most of the leachate solutions the uranium:vanadium molar ratio is less than 1.0. The low ratios suggest
that uranium is preferentially held within the solid phase, possibly due to a change in the composition of the
dissolving phase, or preferential sorption.
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Figure 4.28: Uranyl (UO,>*) activity diagram showing the calculated activities of bottle roll leach solutions
(3:1 liquid:solid ratio, air atmosphere)
(Also shown are the theoretical equilibrium lines for a range of minerals)
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Figure 4.29: Uranyl (U022+) activity diagram showing the calculated activities of bottle roll leach solutions
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Figure 4.30:Uranyl (UO,%") activity diagram showing the calculated activities of column leachates
(Also shown are the theoretical equilibrium lines for a range of minerals)

4.6.2 Sorption

Sorption may be an important attenuation mechanism for metals and radionuclides. It can occur via a
number of mechanisms, the most important being surface complexation and ion exchange.

Surface complexation is a pH-dependent process. The outer surfaces of most minerals hydrate when in
contact with water. Loss or gain of protons from this hydrated surface layer results in development of
surface charge. At acidic pH values, surfaces are predominantly positively charged (protonated), whereas at
alkaline pH values the surface charge is predominantly negative (de-protonated). Ideal circumstances for
sorption exist when the aqueous species and the surface are of opposite charge. Oxides/hydroxides are
known to interact strongly with solution species via surface complexation. However, most minerals have
some component of pH-dependent charge. For example, exposed aluminol (Al-OH) and silanol (Si-OH) sites
on the surfaces and edges of silicate minerals may hydrate and interact with solution species in a similar
manner.

lon exchange is a process where solution ions exchange for ions that are present in the mineral lattice. For
ion exchange to take place, the ions involved must be of similar charge and ionic radius. lon exchange is
largely independent of solution pH; the exchange sites are associated with a permanent charge. Clays and
zeolites are known to have a high cation exchange capacity; exchange reactions involve cations that occupy
interlayer or inter-framework positions, respectively. Oxides/hydroxides are not normally associated with a
high exchange capacity, although impurities within the mineral lattice may result in some component of
permanent charge.

The mineralogical investigation (Section 4.1) has identified the presence of iron oxides, e.g. goethite and
hematite, in some of the Yeelirrie samples. Solubility modelling indicates that iron and aluminium
concentrations in most leachates are consistent with control by iron and aluminium hydroxides. Most of the
materials contain some quantity of such minerals, even if present at concentrations below the detection limits
of XRD. Even a very small quantity by mass can represent a significant sorptive capacity due to the
tendency of such minerals to form surface coatings on other mineral grains.
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Clay minerals have been identified as important mineral constituents in all samples. The clay minerals are
predominantly kaolin and smectite. The smectite-rich samples in particular were found to have significant
cation exchange capacity.

Sorption is often represented by a distribution coefficient, Kp as follows:
Kp = Cadslcaq

Where C,4s is the concentration of element adsorbed to the solid phase and C.q is the concentration
remaining in solution. In the current work, Kp values were calculated in two ways:

e Accounting for element ‘already present’ in the solid, i.e. assuming that it could participate in
desorption/sorption during test; and

e Excluding element already present, i.e. assuming the element is present in an insoluble mineral form
unlikely to participate in reaction during the test. Significant proportions of many elements may be
associated with phases that do not interact with solutions under test conditions, or test timescales.

Distribution coefficients calculated without accounting for element already present are denoted as Rp values
as follows:

Rp = (Ci'Cf)/Cf x V/m

Where C; and C; are the initial and final solution concentrations of the element, and V/m is the volume to
mass ratio that applied in the test. Rp values can only calculated for those tests where the initial solutions
contain dissolved solute (e.g. barren liquor solutions).

Ranges of calculated sorption coefficients for selected elements are shown in Table 4.12 (based on all
lithologies except the palaeochannel sands). The negative Rp values calculated for some tests suggest
leaching rather than sorption.

Sorption coefficients for palaeochannel sands are shown in Table 4.13. Palaeochannel sands have been
treated separately because the extremely strong uranium sorption onto the sands appears to be at odds with
trends shown elsewhere. Based on the high dissolved carbonate levels during the first stage of the barren
liquor contact test (Section 4.3.5.2), weak sorption was expected. No explanation has yet been found for this
unexpected result. For example, the mineralogical composition of the sands is dominated by quartz
(91 wt%, Table 4.5). Quartz is not expected to be a strong adsorbent. The other mineral present is
kaolin (9 wt%). Kaolin is known to be a strong adsorbent and could explain the strong sorption. However,
other samples contained similar or higher quantities of kaolin, and were not associated with strong uranium
sorption.

Within the barren liquor results, for some elements there was good agreement between the calculated Kp
and Rp values— for example, sodium, arsenic, molybdenum, selenium, uranium and vanadium. For these
elements, the Kp approach can be considered a good estimate of sorption. However, Kp values should still
be used with caution as there remains a possibility that sorption is overestimated.

For many elements, the Kp values were significantly higher than the Rp values — for example, barium,
chromium, radium and zinc. For these elements a major proportion of element present is likely to be in a
form that does not readily interact with solutions under the conditions of the tests. The Kp value is therefore
an overestimate of sorption and would be considered unreliable. Values believed to be unreliable are
shaded in Table 4.12.

The ranges of sorption coefficients calculated from column test results are often very similar to those
calculated from the bottle roll test results. However, for a number of elements including arsenic, boron,
molybdenum, selenium, uranium and vanadium the column sorption coefficients ranged values higher than
determined for the bottle roll tests. This may reflect a number of factors, such as slightly different chemical
conditions in the columns, or the possibility that site saturation had occurred in the bottle rolls. It should also
be noted that different ranges of sample types/numbers are represented in each set of results.
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Table 4.12: Calculated Kp and Rp values (in units of cm>g” ) for Yeelirrie Materials (Excepting Palaeochannel Sands): Summary statistics

Bottle Rolls (De-ionised Water)“’zl Bottle Rolls (Barren Liquor)m Columns (Range of Solution Types)m
Parameter Number of samples = 11; Water:solid ratio 3:1 Number of samples = 8; Water:solid ratio 3:1 Number of samples = 7; Water:solid ratio: 0.2-0.5:1
n Minimum | Maximum | Median | Average | n | Minimum | Maximum | Median | Average n Minimum | Maximum | Median Average
pH 44 7.3 10.0 8.4 8.4 15 8.3 1 10.2 10.12 57 6.8 11.0 8.1 8.5
Kb 44 55 2700 420 620 15 0.55 22 1.3 5.9 56 0.73 1700 99 280
As Rb 15 0.038 19 0.82 4.3 36 -0.3 4.7 0.026 0.48
Bl Kb 44 17 890 130 180 15 2 5.3 3.8 3.7 56 1.7 240 16 51
Ro 15 -0.6 0.91 0.21 0.19 36 -0.3 2.2 -0.04 0.062
Ba Kb 44 390 14000000 5100 340000 | 15 580 33000 2000 4500 56 140 59000 3200 15000
Ro 15 -3 0.41 -3 -2 36 -04 6.2 0.032 0.35
cd® Kb 44 -0.4 500 14 41 15 0.71 570 20 110 56 4.6 510 460 310
Rb 15 -3 72 0 11 36 -0.4 8.2 0 1.2
Kb 44 2200 23000 9000 9200 15 10 21000 360 1900 56 24 20000 4000 4700
cr Rb 15 -3 310 7.5 25 36 -0.2 29 0 2.4
Kb 44 440 5900 2600 2600 15 81 760 320 340 56 14 6100 1500 1700
Cu Rp 15 -1 8.4 1.1 1.7 36 -04 14 0 0.14
K Kb 44 5.7 3800 160 380 15 2.7 12 7.6 7.8 56 3.7 69 13 18
Ro 15 -0.5 0.67 -0.1 -0.07 36 -0.3 1.1 -0.05 -0.04
Kb 44 0.3 20 2 4 15 -1 6 2 3.1 56 0.1 20 2 4.7
Mn Rb 15 -2 0 0 -0.2 36 -0.2 5.5 0 0.15
Mo Kb 44 8.2 520 100 130 15 0.62 24 14 14 56 1.3 410 16 49
Rb 15 -0.7 1.5 0.43 0.35 36 -0.3 1.1 -0.2 -0.09
Na Kb 44 1.4 110 11 21 15 -0.4 0.51 0.18 0.19 56 -2 25 0.37 23
Rp 15 -0.5 0.39 0.062 0.095 36 -0.3 11 -0.06 0.28
Ni Kb 44 640 15000 2400 2500 15 260 4000 2000 2000 56 350 5000 1000 1400
Rp 15 -3 0 0 -0.7 36 -0.3 1.1 0 0.041
Ra.226 Kb 5 300 1700 1000 1000 3 60 340 300 230 16 5200 420 1400
Ro 3 -0.6 2.8 0.26 0.82 -0.3 15 6.8 7
Sel! Ko | 44 15.0 440 91 91 15 0.52 24 1.7 55 56 0.75 490 19 37

LINK/CHAP/kami

| 53




Consulting | BHPO047_1: Geochemical Assessment Tailings and Waste Rock March 2011

Bottle Rolls (De-ionised Water)“’zl Bottle Rolls (Barren Liquor)m Columns (Range of Solution Types)m
Parameter Number of samples = 11; Water:solid ratio 3:1 Number of samples = 8; Water:solid ratio 3:1 Number of samples = 7; Water:solid ratio: 0.2-0.5:1
n Minimum | Maximum | Median | Average | n | Minimum | Maximum | Median | Average n Minimum | Maximum | Median Average
pH 44 7.3 10.0 8.4 8.4 15 8.3 1 10.2 10.12 57 6.8 11.0 8.1 8.5
Rb 15 -0.4 17 0.5 3.3 36 -0.3 2 -0.2 -0.01
snt Kb 44 410 2000 2000 1900 15 370 2000 1500 1400 56 5.2 2000 190 910
Ro 15 -2 3 1.3 1.1 36 -04 0.054 -0.3 -0.2
Sr Kb 44 33 13000 1600 2900 15 17 19000 220 1900 56 9.6 2900 120 430
Ro 15 -3 23 -3 -2 36 -0.3 0.9 -0.2 -0.1
- Kb 44 3.5 600 85 280 15 14 600 370 340 56 270 3000 600 670
Rb 15 -3 0 -1 -1 36 -0.2 1.9 0 0.072
U Kb 44 82 11000 750 1700 15 -0.2 16 1.3 3.3 56 -0.4 9800 1100 1700
Rb 15 -0.3 16 0.9 2.4 36 -0.3 0.62 -0.02 0.0011
v Kb 44 100 6400 700 1500 15 0.85 8.9 29 4 56 1.5 2900 650 870
Ro 15 -0.3 4 0.89 14 36 -0.3 26 0.047 1.9
7n Kb 44 85 5000 380 1200 15 16 280 63 75 56 39 7000 320 1300
Rp 15 -2 1.3 -2 -2 36 -0.06 2.6 0.26 0.43
Notes:

[1]  Each dataset includes a range of atmospheric conditions: air, air:10%CO, mixture.

[2] Results from progressive leach testing have been included — i.e. from the second and third leach cycles. For some elements, the second and third leach tests may give better indicators of sorption
because the influence of readily soluble salts is less in these later sequences.

[3] Column inflow solutions included de-ionised water, barren liquor and, in the case of the ‘B’ columns, effluent from the paired ‘A’ column (Table 4.8). Data from Column 1A (tails) was excluded.

[4] These elements were present in the solids at levels close to or below the limits of detection. Where values were below the detection limit, the detection limit itself was used in the Kp calculation. Thus,
the calculated Kp value is the maximum that could apply.

Values shaded grey are considered unreliable as most of the element mass present in the solid may not have interacted with the solution phase during the test.
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Table 4.13: Sorption Coefficients Calculated for the Paleochannel Sand Samples

Rp values, cm’g™”
Parameter YYHCO0075 YYHCO0059C
64m—-65m 55m-56m

pH 11 11

K 0.2 0.7

Na 0.1 0.4

As 81.6 53.4

B 0.2 0.3

Cr 10.6 11.0

Cu 45.0 45.0

Mo 0.6 1.0

Se 13.5 17.4

Sn 3.0 3.0

T -2.5 0.0

U 60,000 60,000

Y 0.2 0.1

Zn 0.3 1.1

Sorption coefficients calculated for barren liquor conditions were typically less than 10 cm3g'1. Low sorption
is expected under the geochemical conditions in question. The barren liquor contains high dissolved
carbonate. Many elements form aqueous complexes with carbonate and carbonate complexation reactions
can compete with surface sorption reactions, causing reduced sorption. As well, the solution pH is quite
alkaline, ranging up to pH 11. At alkaline pH values the surface charge on most minerals is predominantly
negative (de-protonated). Negatively charged aqueous species will be repelled from such surfaces. Under
the alkaline, carbonate-rich geochemical conditions of these solutions, many elements form either negatively
charged carbonato species (e.g. UOZ(CO3)2'2, Cu(CO3)2'2) or negatively charged hydroxyl species
(e.g. Ni(OH)3’). Such an effect may also explain the observation in Section 4.2.5.4 that uranium and
vanadium leachate concentrations tend to be higher at more alkaline pH (i.e. reduced sorption under these
conditions). The effect of dissolved carbonate on uranium sorption is also illustrated in Figure 4.31, which
compares results for equivalent tests in contact with air and tests in contact with an mixture if air and 10%
CO..

Sorption coefficients calculated for de-ionised water tests were up to three orders of magnitude higher than
those for barren liquor tests, reflecting stronger sorption when dissolved carbonate and solution pH are
lower.

Figure 4.31 to Figure 4.35 show sorption of uranium, vanadium, arsenic, selenium and zinc onto a range of
sample types. Although the lowest sorption coefficients were found for tests involving calcrete, there does
not appear to be a strong correlation between sorption and lithological type. Possibly the lower sorption onto
calcrete is related to presence of relatively low clay contents in this lithology (Table 4.1). Clays, and in
particular kaolin, are known to be a strong sorbents for many elements; the presence of these clays are likely
to explain the higher sorption coefficients measured in loams and clay-quartz lithologies.

The high smectite clay content of some samples explains the measurable sorption of sodium (and
sometimes potassium) onto the materials. Given the very high concentrations of sodium and potassium in
the initial barren liquor solution, the fact that measurable sorption takes place indicates that the smectite clay
material has a high capacity to adsorb these elements. This is likely attributable to ion exchange as it also
explains the observed calcium, magnesium, strontium and barium leaching (Section 4.3.5). Alkaline earths
and alkali metals (e.g. sodium, potassium, calcium and magnesium) are known to participate strongly in ion
exchange reactions, in part because they remain in the form of monovalent or divalent cations over a wide
pH range. Strongest sodium sorption, and higher degrees of calcium and magnesium leaching coincide with
the distribution of smectite (and higher cation exchange capacity) samples.
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4.6.3 Summary

Results collected for a range of material types, and under a range of geochemical conditions, have been
interpreted to gain insight to geochemical controls on contaminant mobility.

With respect to uranium and vanadium, the main control on mobility is considered to be carnotite solubility.
In ore and waste rock stockpiles, uranium and vanadium will leach as the carnotite dissolves. Where the
mass of carnotite in the material is low, the dissolved uranium and vanadium may remain under-saturated
with respect to carnotite because there is insufficient mass of carnotite present to attain equilibrium with the
contacting solution. However, in cases where the mass of carnotite is high, or where the volume of
contacting water is low, saturation with respect to carnotite is more likely to occur. Carnotite solubility will
define an upper limit on dissolved uranium and vanadium concentrations. Amongst other parameters,
carnotite solubility is sensitive to solution pH, dissolved carbonate, potassium concentrations and redox.

Carnotite solubility controls will play an important role in limiting the amount of uranium and vanadium
leaching from mine waste rock and tailings materials, and could limit their mobility along flow paths within the
groundwater system.

The uranium:vanadium molar ratio in carnotite is unity (1.0). However, solution uranium:vanadium ratios are
often less than 1.0, indicating that uranium may be preferentially held within the solid phase, possibly
indicative of the influence of sorption. The laboratory results have been assessed to derive estimates of
sorption coefficients, for uranium, vanadium and other potential contaminants. Table 4.14 is a summary of
sorption coefficients that could apply to loams and clay-quartz materials. These are based on median values
calculated from the combined set of calculated Rp and Kp values.

Table 4.14: Recommended Sorption coefficients for Yeelirrie Materials

Sorption coefficient, cm’g™
Loams Clay-Quartz
As 350 1.3
Ba 0 0
B 51 3
Cd 0 5.3
Cr 4 10
Cu 0.93 1.1
Mn 2 2
Mo 47 0.67
Ni 0 0
Se 50 0.83
Sr 0 0
TI 0 0
Sn 0.7 1.9
U 420 1.1
\) 480 2.7
Zn 0 0
Ra-226 0 2.8

The highest sorption is expected for loams. Strong U sorption onto loams is consistent with outcomes of the
radionuclide assessment (Section 4.5). Lower sorption is expected in the case of the clay-quartz lithology.
In the case of calcrete, little or no sorption is expected to occur.

Sorption is dependent upon geochemical conditions, e.g. solution pH, dissolved carbonate and alkalinity.
Under the highly alkaline conditions of the TSF porewater sorption will be weak. However, along potential
groundwater flow paths away from the TSF, conditions will become less alkaline, and sorption would become
a more significant mechanism contributing to the attenuation of solutes.
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5. Tailings
5.1 Introduction

Tailings solids and liquors were prepared by the BHP Billiton metallurgical testwork programme:

e YC3 - bulk leach residue, provided during December 2009

e Barren liquor — solution resulting from the bulk leach, following precipitation of uranium and
re-carbonation (also provided during December 2009)

e YMO0O015, YM0046, YM0OO74, YM0O76 — bulk leach residues, provided during March 2010.

5.2  Mineralogy
The mineralogical compositions of the tailings samples are given in Table 5.1. The dominant minerals are

carbonates in the case of tailings generated from the processing of calcrete ore, and silicates in the case of
tailings generated from clay-quartz ore.

5.3  Surface Characteristics
One sample was submitted for surface area and ion exchange capacity measurements, Sample YC3. The

surface area of the sample was 46.2 m?/g and the cation exchange capacity was 45.2 meq/100g. The
dominant cation occupying the sites was Ca.

54 Particle Size Distribution

The particle size distribution for sample YC3 is given in Figure 5.1.

Volume
Lo ]

Figure 5.1: Particle size distribution for tailings sample, YC3

5.5  Bulk Chemistry

The results of the bulk chemical analyses of the tailings samples are provided in Appendix 3, and
summarised in Table 6.2.
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Table 5.1: Mineralogical Composition of Yeelirrie Tailings Samples

Carbonates Fran_1ew.o.rk and Sheet silicates and clays Oxides Sulphates Other
chain silicates
. ..q.’. [ o Q 8 [} g [ (] []
Sample Description e | 5| = N o £ € | = | £ < o | = g £ | o E
S| w|E| § |2 |/8| 5|8 |2 |25|5|&8|s| a2 |%|E]| ¢
s|6|8 2 |22 8|¢E|s|5| 8|8 |8| & |8 |5 ¢
cl2 8| ¢ S|¥|a|E|a|g|<|0 &8 S
= o
YC3 10 24 23 1 3 22 10 1 <1
YMO0015 High U grade, clay/quartz 1 34 1 5 45 5 6 <1 2 1 <1 0.4
YMO0074 low U grade, clay/quartz 1 23 1 4 53 4 3 7 <1 2 1 1 0.2
YMO0076 high U grade, calcrete 3 78 3 1 1 7 4 1 2 <1 0.3
YM0046 low U grade, calcrete 13 38 5 1 2 6 22 1 8 3 1
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(1]
[2

Table 5.2: Chemical Composition of Yeelirrie Tailings Samples

Mean
Element Units YCO0076 YMO0015 YMO0046 YMO0074 YC3 Crustal
Abundance!"

Al % 1.61 8.99 1.61 10.64 5.48 8.2
Ca % 17.69 0.42 13.77 0.35 6.85 41
CO2 % 35.98 1.41 24.09 1.16 12.3
F % 0.26
Fe % 0.73 3.53 0.72 4.31 24 41
K % 0.31 1.58 0.4 1.69 1.04 21
Mg % 10.83 1.72 9.37 1.66 517 23
Mn % 0.03 0.02 <0.01 0.02 0.03 0.095
Na % 0.37 1.24 1.12 1.2 1.45 2.3
P % 0.01 <0.01 <0.01 0.01 0.02 0.1
S % 0.03 0.05 0.08 0.05 0.04
Si % 6.64 28.36 13.28 27.05 20.3
SO4 % 0.15 0.078
TOC % 0.05
Ag ppm <0.05 <0.05 0.05 <0.05 0.1 0.07
As ppm 2.42 15.16 2.98 21.21 15.5 15
B ppm 100 10
Ba ppm <200 400 <200 400 230 500
Be ppm 1 26
Bi ppm <0.1 0.22 <01 0.27 0.2 0.048
Cd ppm <0.1 <0.1 <01 <01 0.1 0.11
Ce ppm <100 <100 <100 <100 32
Co ppm 3.67 7.07 2.86 7.47 6 20
Cr ppm 76 137 52 128 130 100
Cu ppm 17.2 23.24 18.76 27.98 235 50
Hg ppm 0.05 0.05
Li ppm 15 20
Mo ppm 5.4 5.34 3.43 5.58 13 15
Ni ppm 36 45 28 46 60 80
Pb ppm 4.79 15.81 5.07 17.18 9 14
Sb ppm <0.1 0.1 <0.1 <0.1 0.1 0.2
Sc ppm <5 11 <5 14 10
Se ppm <0.5 <0.5 <0.5 <0.5 0.5 0.05
Sn ppm 10 2.2
Sr ppm 8184 5560 928 4713 2100 370
Th ppm 3.14 19.61 3.07 20.22 15
Tl ppm 3 0.6
U30s ppm 95 229 63 66 180 2.8
\% ppm 49 222 84 177 230 160
w ppm 3
Y ppm <10 11 <10 13 9
Zn ppm 12.68 40.9 19.26 45.53 37 75

Mean crustal abundances taken from Bowen 1979
Results for samples as tested for current programme; note however that the average U;Og from 56 samples was = 84.6 ppm.
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5.6  Metal Leaching

Metal leaching was assessed by column testing (Column 1A). Results are shown in Figure 5.2 to Figure 5.5.
As described elsewhere, the leachate from the tailings column was transferred to a second column, which
was operated in series to assess the interaction with native materials. The results for the second column,
Column 1B, which contained clay-quartz material, are also shown in the figures.

Trends shown in Column 1A results are as follows:

e The shape of the sodium release curve can be approximated quite well by a power law (see Figure 5.2),
as can the uranium release (Figure 5.4).

e Calcium release increases during the first four pore volumes displaced, but decreased in the fifth
displacement.

¢ Vanadium concentrations appear to oscillate between 15 and 19 mg/L (if the result for the third pore
volume displacement is disregarded).

The results for Column 1B are consistent with some of the geochemical controls discussed in previous
sections. For example, attenuation of sodium in the first pore volume displaced. The coincident leaching of
calcium is indicative of ion exchange. In later pore volumes sodium concentrations in the outflow are greater
than the inflow, suggesting that Na leaching takes place in Column 1B. One possible explanation is that
some previously exchanged sodium is displaced by other solutes. From the sixth pore volume exchange
onward, the inflow to Column 1B was de-ionised water. Since sodium leached during the sixth pore volume
exchange, the attenuation that took place during the first five pore volume exchanges is shown to be
reversible.

Both uranium and vanadium are attenuated in Column 1B. In the case of uranium, it appears that the
attenuation is exhausted after the second pore volume was displaced, and uranium leaches during the third
exchange. In contrast, vanadium continues to be attenuated through to the fourth pore volume
displacement. Similar trends in uranium and vanadium attenuation behaviour were observed in the Column
4A and 4B pair (Section 4.4.1). There is evidence of desorption of uranium during the sixth pore volume
exchange, when the inflow water becomes de-ionised water instead of the outflow from Column 1A.
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Figure 5.2: Dissolved sodium concentrations in leachates from Columns 1A and 1B
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Figure 5.3: Dissolved calcium concentrations in leachates from Columns 1A and 1B
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Figure 5.4: Dissolved uranium concentrations in leachates from Columns 1A and 1B
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Figure 5.5: Dissolved vanadium concentrations in leachates from Columns 1A and 1B
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5.7  Radionuclide Behaviour
Results from radionuclide assays of Yeelirrie tailings are shown in Table 5.3.

All the samples are depleted with respect to uranium isotopes. This is consistent with removal of uranium
during processing. Some of the radionuclides further down the decay chain appear to be close to secular
equilibrium, except for 2'°Pb, which gives activities consistently higher than those of #Th and *°Ra. It
would appear therefore that processing has resulted in some preferential fractionation of radionuclides other
than uranium.

Table 5.4 shows the results of radionuclides assays of barren liquor solution and leachates from Columns 1A
and 1B. Column 1A involved YC3 tailings residue, and the effluent from Column 1A was used as inflow to
Column 1B. The solutions contain significant 28y and #°U activities, and detectable ?°Ra. Other
radionuclides were below detection limits.
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Table 5.3: Radionuclide Assay Results for Yeelirrie Tailings

Concentration (Bg/g)
Sample #2Th Decay Chain 28 pecay Chain 25y Decay Chain K
232Th 228Ra 228Th 238U 230Th 226Ra 210Pb 235U 227Ac
YC3 Sample 0.043 <0.09 0.049 1.6 13 10 14 <0.1 0.56 0.36
YMO0076 0.013 <0.06 0.021 1.1 21 18 24 <0.2 0.91 <0.2
YMO0015 0.069 <0.04 0.077 0.78 15 17 22 <0.02 0.86 0.49
YMO0046 0.012 <0.03 <0.02 0.74 6.9 6.7 7.4 <0.06 0.25 0.18
YMO0074 0.074 0.11 0.075 0.35 5.7 6.5 8.4 <0.07 0.33 0.52
Table 5.4: Radionuclide Assay Results for Barren Liquor, and the First Leachate Cycles from Columns 1A and 1B
Test Sample Description Leachant Concentration (Bg/L)
735
232 . 238 . U Decay 40
Th Decay Chain U Decay Chain Chain K
232Th 228Ra 228Th 238U 230Th 226Ra 210Pb 235U 227Ac
Barren liquor - - Barren liquor <4 <2 <0.5 1160 | <110 5 <20 68 <2 28
Column 1A Sequence 1 YCS3 tails residue YC3 tails DI water <4 <2 <0.6 1520 | <130 17 <20 90 <2 <20
Column 1A Sequence 3 | YC3 tails residue YC3 tails DI water <0.4 <04 | <0.2 76 <16 1.9 <2 7.3 <0.6 5.8
Column 1B Sequence 1 YYS156A 11.25-12 m cQ Effluent from column 1A <4 <0.7 <0.3 840 <40 <0.4 <5 42 <0.9 29
Column 1B Sequence 3 YYS156A 11.25-12 m cQ Effluent from column 1A <0.4 <04 | <02 583 <25 <0.2 <3 31 <0.5 14
Column 1B Sequence 5 | YYS156A 11.25-12 m cQ Effluent from column 1A <04 | <04 ]| <03 211 <23 | <03 <3 19 <0.7 11
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5.8  Process Tailings Ageing

Not all chemical reactions occur instantaneously nor is equilibrium always reached in a short time.
Therefore, reactions may take place between tails and contacting solutions overtime which could result in
changes to the porewater composition in the TSF. To examine the nature and rate of such changes, aging
tests were undertaken. Tailings slurries were allowed to contact for a period of up to 8 months, in both sealed
(closed) and open flasks. The solution compositions were monitored over time and results are documented
in Appendix 6.

The initial solution composition is essentially dominated by sodium carbonate, due to the high reagent
addition during processing. In two of the aging tests, the dissolved Na concentration decreased. In Month 8,
the sodium concentration was around 80 to 90% of the concentration measured in the first month. A similar
trend was observed for potassium in one of the tests. The decreasing concentrations are interpreted as
sodium and potassium exchange for calcium and magnesium on clays, possibly combined with precipitation
of sodium/potassium-bearing salts. lon exchange reactions are consistent with:

¢ Swelling of solids observed in some flasks. This observation was made for some of the flasks containing
samples YM0046 and YMO0015. These were the samples with the highest swelling clay content (e.g.
smectite, illite - Table 5.1).

e Measured increases in dissolved calcium — although it is noted that in terms of milli-equivalents, the
calcium increase is less than 1% of the sodium decrease. It is possible that calcium and magnesium
released during the exchange reactions do not remain dissolved, but instead precipitate as secondary
minerals (see below).

Precipitation of Na/K and Ca/Mg carbonates could explain coincident decreases in alkalinity, and
precipitation of Na/K salts (chloride or sulphate phases) could explain the decrease in chlorine and sulphate
in the majority of the tests. The XRD results (Appendix 6) show that, with the exception of YMO0076, the
Month 8 residues contain more calcite than the initial solid, by between 1 and 4 wt%. Geochemical
modelling (PHREEQC) suggests that the solution compositions could be consistent with precipitation of
phases such as dawsonite (NaAICO3(OH),) or gaylussite (CaNa,(CO;),:5H,0). Most sulphate and chloride
phases were under-saturated, and would therefore dissolve rather than precipitate. However, it is possible
that phases may have formed in the tests that are not represented in the thermodynamic database used.
[Also note that the high ionic strength of the solutions introduce uncertainty to the solubility calculations.]

The aging tests included tailings from both high and low-grade calcrete and clay-quartz ores. Major element
aging trends appeared unaffected by ore type. However, different trends are observed for some minor
elements.

Dissolved uranium and vanadium concentrations were variable among tests and also showed variable trends
with time. Figure 5.6 shows the uranium concentrations with time. The samples with little or no carbonate
content (YMO0015 and YMO0Q74) continued to leach U. Since the residual uranium content of sample YM0015
was well above the average for all tailings samples (see Table 5.2), it could be expected that it would
continue to leach uranium; however the results for sample YMO0074 indicates that ongoing leaching could be
expected even for a below average uranium content. The results for YC0076 showed little or no additional
uranium leaching, whereas the uranium concentration of sample YM0046 commenced at a higher initial
concentration than the other tests, but then decreased over time.

Geochemical calculations suggest that the uranium concentrations are consistent with a carnotite solubility
control. For example, Figure 5.7 shows that at early times, the solutions are close to equilibrium with
carnotite (saturation index close to zero). The variable concentrations between tests reflect differences in
geochemical conditions between tests, e.g. dissolved K and alkalinity. In month 2 and 4, the solutions start
to become under-saturated with respect to carnotite, possibly reflecting the general trend toward reduced K
concentrations in solution. This would mean that residual carnotite present in the tailings would start to
dissolve over time. The XRD results (Appendix 6) show that whilst detectable in three of the four initial solid
samples, carnotite is invariably below detection in the Month 8 residues.
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Figure 5.6: Dissolved uranium concentrations in the aging tests as a function of time
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In month 8, the calculated carnotite saturation indices suggest over-saturation. These calculations have
been influenced by much lower alkalinity values measured for the month 8 tests. (Note that results for month
8 were in fact provided by a different laboratory. A limited comparison of results from the two laboratories
suggests that the second laboratory consistently reported alkalinity values around half of those reported by
first laboratory. The charge balance was found to be poor; a deficiency in anions suggested that the
alkalinity results could be erroneously low. Consequently, the saturation indices for the month 8 results are
likely incorrect.

For some elements (barium, strontium, arsenic and molybdenum), there are systematic differences in
behaviour depending on the ore-type, suggesting different mineralogical controls could be in operation. In
the calcrete tailings, the dissolved concentrations of these elements decrease with time. A possible
interpretation of this trend could be gradual incorporation of these elements in carbonate minerals as they
recrystallise and age.

In the case of the clay-quartz tailings, the dissolved concentrations of these elements are either constant with
time (strontium), increase (barium, arsenic) or both (molybdenum). The clay-quartz samples contain goethite
and kaolin, both of which contribute significant sorptive capacity and would be expected to influence trace
element behaviour. Aluminium concentrations increased during the tests possibly indicative of kaolin
dissolution, although this is inconclusive as there are other aluminium phases present. Kaolin dissolution
would reduce sorptive capacity and could cause an increase in solution concentrations as a result of release
of sorbed solutes.

In general, only a few elements show major differences in behaviour between open and closed flasks. Most
significant was the calcium for calcrete tails (sample YM0076) whereas calcium trends in other flasks
showed a minor trend only. Other elements that show a significant response include chromium and zinc.
Results for sodium, magnesium, uranium, and vanadium in some of the tests show evidence of a systematic
effect — generally minor. The effects are probably linked to carbonate geochemistry, i.e. exchange with
atmospheric CO, leading to changes in dissolved carbonate.

Other general comments about the tailings test results include:

e Oxy-anion elements like selenium, chromium decrease with time in all tests.

e Metals such as copper, lead increased sharply in month 4 leachates, but decreased in the month 8 test
results.

o Clays present in the tailings lead to ion exchange which affects the sodium/potassium ratio (exchanges
with calcium/magnesium) and influences the solubility of carnotite due to the loss of potassium from
solution.

e Gypsum dissolution and ion exchange reactions increase dissolved calcium which leads to calcite
precipitation.

o Dissolved alkalinity is lost from solution due to the formation of calcite and other carbonate minerals.

e Loss of alkalinity reduces carnotite solubility and will result in lower uranium and vanadium equilibrium
concentrations.
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6. Tailings (Kalgoorlie Storage Facility)

Although the Kalgoorlie tailings may not have been processed in strict accordance with the method that will
be used for uranium recovery as proposed for the Yeelirrie Development, the results may be used as an
analogue to the proposed TSF facility.

6.1 Mineralogy

The mineralogical composition of Kalgoorlie samples is given in Table 6.1. The main minerals are
carbonates (calcite and dolomite), quartz, kaolin and iron oxide (hematite).

The mineralogical differences between the tails and the underlying sediments are slight. The sediments
contain higher quantities of kaolin and iron oxide. In Borehole #2 and #3, there is a decrease in calcite and
dolomite content across the tails/sediment interface.

6.2 Surface Characteristics

The surface characteristics of Kalgoorlie materials are given in Table 6.2. In the case of samples S2.9 and
S3.7, there were distinct colour changes along the length of the core. Two sub-samples were obtained to
determine if there were coincident differences in surface characteristics.

The surface area ranges from 18.9 mz/g to 80.9 mz/g. There is no obvious correlation between surface area
and mineralogy or colour.

The cation exchange capacity shows a small range, from 17 to 36.8 meq/100g. The dominant cation
occupying exchange sites is calcium. Note that the tailings cation exchange capacity is about half that
measured for the fresh tailings reported herein (Section 5.3).

6.3  Bulk Chemistry

The bulk chemistry analytical results are provided in Appendix 3, and selected results are shown in Table
6.3.

The samples collected from the Kalgoorlie facility span the tailing/sediment interface. Solid assay results
plotted as a function of depth indicated:

e Elevated carbonate within the tailings materials (Figure 6.1).

o Variability in the minor element composition of the tailings, over depth scales of less than a metre (Figure
6.2).
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Table 6.1: Mineralogical Composition of Kalgoorlie Samples (wt%)

Carbonates | Framework and chain silicates Sheet silicates and clays Oxides
. o e 2 @ S @ o

Sample Borehole Depth range | Material type (] = N o £ o c = = = 2 = 2 o
= € t = ] 2 = b = 3 = - © =
o © ) o = [<] ° -~ il [°) © - -
s e| & | < | 5| e |&|E|le|5|=5|5|28)|¢e
© = c = E o | E| o | O | x| <

S1.9 1 4-45m Tailings 8 26 35 1 4 16 8 1 vl <1

S2.14 2 4-4.5m Tailings 12 23 15 <1 1 23 21 1 <1

S2.9 2 5.25-6 m Sediment 10 24 14 <1 2 22 21 6 <1

S3.7 3 5.3-5.75 m Tailings 3 6 75 3 2 <1 7 4

S3.8 3 6-7m Sediment <1 2 12 67 <1 15 2 1

Notes:

?=denotes uncertainty in mineral identification

Table 6.2: Surface Characteristics of the Kalgoorlie Tailings and Underlying Soils

BET Cation Site Occupancy: exchangeable cations, meq/100g
Borehole Depth . exchange (grey shading indicates dominant cation)
Sample . Lithology Surface .
interval, m area. m?/ capacity,

Mg meq/100g Ca Mg K Na
S1.9 1 4-4.5 Tailings 46.6 31.2 21.5 3.1 1.7 4.9
S2.14 2 4-4.5 Tailings 61.2 36.8 214 1.1 23 12
S2.9A (red) 2 5.25-6 Underlying soil 73.9 19.5 8.3 0.5 1.8 8.9
S2.9B (pale brown) 2 5.25-6 Underlying soll 30.5 35.2 24.5 1.1 1.8 7.8
S3.7A (red) 3 5.3-5.75 Tailings 18.9 30 23.4 3.3 1.1 22
S3.7B (pale brown) 3 5.3-5.75 Tailings 27.2 32 24 2.4 14 4.1
S3.8 3 6-7 Underlying soil 80.9 17 12.4 1.4 0.2 3
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Table 6.3: Bulk Chemistry of Kalgoorlie Tailings and Sediments

Major elements Al Ca CO; F Fe K Mg Mn Na S Si SO,
Sample # Material type (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Average crustal abundance 8.2 41 41 21 2.3 0.095 2.3 0.078
S1.8 (4 m) Tailings 4.28 8.27 15.4 0.312 1.89 0.84 4.88 0.01 0.69 <0.01 201 0.55
S1.9(4-45m) Tailings 3.78 8.32 14.3 0.218 2.02 0.86 4.74 0.01 0.55 0.07 22.6 0.1
S2.14 (4-4.5m) Tailings 5.57 8.41 14.1 0.254 5.29 0.81 5.54 0.02 1.1 0.07 17.3 0.1
S2.8 (4.5-5.25 m) Tailings 4.18 8.46 16 0.25 1.84 0.9 5.22 0.02 0.76 0.02 204 0.2
S2.9 (5.25-6 m) Underlying soil 6.31 7.57 13 0.226 7 0.62 4.97 0.01 1.2 0.07 16 0.7
S2.10 (6 m) Underlying sail 9.59 0.31 0.9 0.05 20 0.32 0.39 0.01 0.64 0.06 17.7 0.1
S$2.11 (6-6.75 m) Underlying soil 10.5 0.21 0.8 0.042 16.7 0.25 0.31 <0.01 0.59 0.05 19 0.1
S3.11 (3.75m) Tailings 3 6.92 13.1 0.254 1.37 0.86 3.86 0.01 0.37 0.02 25.9 0.1
S3.6 (4.5-5.25 m) Tailings 5.44 4.66 4.5 0.034 16 0.12 1.82 0.17 1.22 0.27 20.6 <0.05
S3.7 (5.3-5.75 m) Tailings 2.99 7.98 15.2 0.202 2.58 0.69 4.32 0.02 0.41 0.02 23 0.15
S$3.10 (5.75-6 m) Underlying soil 5.81 5.77 6.1 0.034 14 0.16 2.21 0.15 1.02 0.3 20.5 <0.05
S3.8 (6-7 m) Underlying soil 11.4 0.47 1 0.018 14.5 0.17 0.34 0.01 0.48 0.06 18.8 <0.05
S3.9(8m) Underlying soil 16.4 0.08 0.5 0.01 4.11 0.08 0.22 <0.01 0.35 0.16 21.3 0.15

Minor elements As Ba Cd Co Cr Cu Mo Ni Pb Sr Th TI U30s Vv Zn

Sample # Material type | (ppm) | (ppm) | (pPm) | (ppm) | (ppm) | (ppm) | (PPM) | (pPM) | (PPM) | (PPM) | (pPPm) | (ppm) | (pPm) | (Ppm) | (PPmM)

Average crustal abundance 1.5 500 0.1 20 100 50 1.5 80 14 370 0.6 2.8 160 75
S1.8 (4 m) Tailings 13.5 210 <0.1 4.4 60 215 1.8 4.4 60 2300 10 <3 230 375 45
S$1.9(4-4.5m) Tailings 11 235 <0.1 3.8 55 16 2.3 3.8 55 1800 10 <3 180 210 180
S2.14 (4-4.5m) Tailings 16 205 <0.1 8 130 25 2.1 8 130 1800 15 <3 360 420 120
S2.8 (4.5-5.25 m) Tailings 10.5 250 <0.1 4.4 50 23.5 1.7 4.4 50 2900 10 <3 160 195 70
S2.9 (5.25-6 m) Underlying soil 10.5 165 <0.1 7.5 190 18.5 1.6 7.5 190 900 10 <3 450 340 34
S$2.10 (6 m) Underlying soil 15 175 <0.1 5.5 495 22.5 2.6 5.5 495 105 10 <3 215 550 185
S2.11 (6-6.75 m) Underlying soil 12 125 <0.1 6 440 25 3 6 440 95 5 <3 185 475 30
S3.11 (3.75m) Tailings 13.5 230 <0.1 2.8 40 19 1.8 2.8 40 1200 10 <3 250 210 23.5
S3.6 (4.5-5.25 m) Tailings 11.5 60 <0.1 47 130 415 1.4 47 130 135 <4 <3 15 280 130
S3.7 (5.3-5.75 m) Tailings 10.5 240 <0.1 5.5 70 18 1.8 5.5 70 1300 5 <3 205 185 415
S$3.10 (5.75-6 m) Underlying soil 10.5 65 <0.1 475 135 55 1.9 475 135 150 <4 <3 15 290 280
S3.8 (6-7 m) Underlying soil 8.5 130 <0.1 10.5 365 20 1.8 10.5 365 20 15 <3 125 410 30.5
S3.9(8m) Underlying soil 1 100 <0.1 7.5 215 9.5 0.5 7.5 215 15 10 <3 5 175 70

Note: [1] Mean crustal abundances taken from Bowen 1979
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Figure 6.1: Profiles of Ca and inorganic carbon (as CO.) content in solids as a function of depth, BH2 and BH3

(Kalgoorlie TSF)

Red line indicates the approximate position of the tailings/sediment interface.
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Figure 6.2:

Profiles of uranium, vanadium, arsenic and copper content in solids as a function of depth, BH2 and

BH3 (Kalgoorlie TSF)

Red line indicates the approximate position of the tailings/sediment interface
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6.4 Metal Leaching

Samples were contacted with de-ionised water in bottle tests. The bottle roll tests were undertaken at a
liquid:solid ratio of 3:1 and the headspace in the bottles was occupied by air. Results from bottle roll tests
are documented in Appendix 4.

Table 6.4 summarises solute concentrations measured in the bottle roll tests. The summary includes results
from both tailings and sediment samples, and uses results from progressive (sequential) leach tests. In
these tests, following the first bottle roll test, the solution is removed and a second and third test conducted
(at the same 3:1 water:rock ratio).

For some elements (silver, beryllium, bismuth, cobalt, lithium, lead, antimony) the dissolved concentrations at
the end of the tests were invariably below the limits of detection. Comparatively, dissolved concentrations
measured for boron, strontium, thallium, uranium and vanadium were elevated, with maximum
concentrations in excess of 500 pg/L. Dissolved concentrations of arsenic and tin were generally above
detection limits, with maximum concentrations in excess of 100 pg/L.

With the exception of arsenic and tin, the suite of leachable elements is similar to that observed for the
Yeelirrie materials.

As with Yeelirrie materials, the highest concentrations generally were observed for the first stage of the
progressive leach tests. Exceptions included tin and zinc where the highest concentrations occurred in the
second and third stages of the leaching sequence.

There were no significant differences in leaching behaviour between the tails and sediments samples.
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Table 6.4: Summary of Solute Concentrations in De-ionised Water Extractions of Kalgoorlie Materials
(Bottle Roll Tests at 3:1 Water:Rock Ratio)

Underlying Soils

(Two samples, six solutions)

Tailings

(Three samples, nine solutions)

Parameter Units De:?;tiiton -
Minimum | Median Maximu Minimum | Median Maximum
m
pH pH Units 0.0 8.4 8.6 9.4 8.3 9.1 9.4
Eh mV 1.0 410 432 453 401 423 443
EC puS/cm 5.0 351 982 5240 385 1200 5530
Alkalinity %;g,f; 1.0 229 297 1190 322 443 680
Br mg/L 0.5 <0.5 <0.5 3.1 <0.5 1.6 3.6
Cl mg/L 0.5 5.1 51 750 3.2 76 860
F mg/L 0.5 1.1 2.65 7.2 15 3.8 6.1
TOC mg/L 1 4.2 7.85 28 29 6.1 45
NO2-N mg/L 0.5 <0.5 <0.5 1.6 <0.5 <0.5 0.6
NOs-N mg/L 0.5 <0.5 0.85 51 <0.5 2.25 58
SO4 mg/L 0.5 71 48 480 5.9 87 590
Al pg/L 5 15 123.5 310 76 190 1100
Ca pg/L 100 1010 2710 5700 1390 2560 4620
Fe pg/L 100 <100 <100 <100 <100 <100 120
Mg pg/L 100 202 491 1740 328 636 1520
P pg/L 100 <100 220 510 <100 <100 650
K pg/L 1000 1500 6795 48600 7660 14500 57600
Na pg/L 100 83500 207000 1080000 87200 312000 1110000
Si pg/L 100 2980 17500 180000 2500 5180 240000
As pg/L 5 <5 42 210 52 130 340
B pg/L 5 370 530 1700 310 1200 2400
Ba pg/L 5 8.6 12.5 45 <5 8.5 19
Cd pg/L 5 <5 <5 <5 <5 <5 11
Cr pg/L 5 <5 <5 6.9 <5 5.3 9.5
Cu pg/L 5 5.8 19 25 <5 7.8 32
Hg Mg/l 0.1 <0.1 <01 <0.1 <01 <0.1 0.2
Mn pg/L 5 <5 <5 7.4 <5 <5 <5
Mo pg/L 5 9.7 32 68 <5 15 93
Ni pg/L 5 <5 <5 7.5 <5 <5 <5
Se pg/L 5 <5 6 42 <5 <5 27
Sn pg/L 5 <5 42 240 <5 6 61
Sr pg/L 5 6.3 61.5 280 110 210 1200
Tl pg/L 5 <5 <5 <5 <5 <5 3600
U pg/L 5 280 2450 56000 180 2200 21000
\Y pg/L 5 5 704 3100 2200 3700 12000
Zn pg/L 5 <5 8.1 18 <5 11 93
Notes:

[1] Where more than one detection limit is given, the detection limit reported by the laboratory changed during the programme.

[2] The following constituents were consistently below detection: acidity, NHs, Ag, Be, Bi, Co, Hg, Li, Pb, Sb.
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6.5 Radionuclide Distribution and Behaviour
Results from radionuclide assays of Kalgoorlie solids are shown in Table 6.5.

Daughter/parent activity ratios that differ from unity indicate secular disequilibrium. All three tails samples
are depleted with respect to uranium isotopes, consistent with removal of this element during processing.
Radionuclides further down the decay chain appear to be in equilibrium. In the case of the longer lived
nuclides, e.g. 20T, 2%Ra, this suggests that processing did not disturb pre-existing equilibrium relationships.
In the case of shorter lived nuclides, e.g. #1%pp, 2'%Po, the same could be true.

One of the soils, S2.9, is enriched with respect to uranium. The sample was located immediately below the
tails. It is possible that the radionuclide content of this soil is sourced from overlying tails, i.e. represents an
attenuation front. This could explain why the sediment reflects the same radionuclide disequilibrium as the
overlying tails.

Table 6.6 shows leachate concentrations from the first stage of the progressive leach tests. Most
radionuclides are below detection limits suggesting no significant leaching of these nuclides from the solids.
However, ?®U, U and **Ra were detectable. The **Ra trends correlate with strontium behaviour
providing some confidence in the use of strontium as a chemical analogue for radium.
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Table 6.5: Radionuclide Assay Results for Kalgoorlie Tailings and Underlying Sediments

Concentration (Bqg/g)
Sample 232Th Decay Chain 238 pecay Chain 25 Decay Chain e
232Th 228Ra 228Th 238U 230Th 226Ra 210Pb 210Po 235U 227Ac

S1.9 (tails) 0.032 0.049 0.034 1.8 8.7 12 13 13 0.14 0.41 0.34
S2.14 (tails) 0.040 <0.05 0.045 3.8 23 18 19 20 0.29 0.84 0.27
S2.9 (underlying soil) 0.036 <0.05 0.045 47 23 18 21 17 0.27 0.91 <01
S3.7 (tails) 0.028 <0.03 0.031 1.8 8.6 9.9 11 10 <0.08 0.38 0.24
S3.8 (underlying soil) 0.029 0.029 0.027 1.3 <0.2 0.026 <0.03 0.035 0.050 <0.006 <0.05

Table 6.6: Radionuclide Assay Results for De-ionised Water Extraction of Kalgoorlie Tailings and Underlying Sediments

(Sequence 1, Bottle Roll Tests at 3:1 Water:Rock Ratio)

Concentration (Bg/L) Concentration (ug/L)
Sample 21 Decay Chain 8y Decay Chain 5y Decay Chain w0y Ba S
232Th 228Ra 228Th 238U 230Th 226Ra 210Pb 235U 227AC
$1.9 (tails) <4 <0.3 <0.1 <12 <4 0.5 <2 <1 <0.4 <2 8.5 710
S2.14 (tails) <4 <0.3 <0.2 293 <20 <0.2 <2 8.6 <0.5 <2 10 600
$2.9 (underlying soil) <4 <0.4 <0.2 755 <30 <0.6 <3 39 <0.6 <2 8.6 280
$3.7 (tails) <4 <0.5 <0.2 92 <20 0.8 <4 4.3 <0.5 <4 19 1200
$3.8 (underlying soil) <4 <0.4 <0.1 18 <9 <0.2 <3 <1 <0.4 <4 45 51
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6.6 Geochemical Controls
6.6.1 Attenuation

Minor element enrichment is observed at and below the tailings/sediment contact (Figure 6.2). This
enrichment is taken as evidence of attenuation at this interface.

6.6.2 Solubility Controls

Figure 6.3 is uranyl activity diagram showing uranyl activities for the Kalgoorlie leachate results plotted as a
function of pH. Many of the solutions were under-saturated with respect to carnotite solubility, and the
results plot below the theoretical carnotite line. However, there were several solutions that were
over-saturated with respect to carnotite. These results actually plot along a trend parallel to the solubility of
uranium hydroxide minerals, e.g. schoepite. This introduces the possibility that in tailings-related materials,
uranium solubility could be controlled by minerals other than carnotite in the longer term after deposition.
However this may depend on the processing route and the physico-chemical conditions that develop after
deposition.

—Soddyite
—— Haiweeite
Schoepite
s Carnotite
B Sediment, 52.9 (BH2: 5.25-6m)
Sediment, 3.8 (BH3: 6-Tm)

log activity UO,**

A Tails, 51.9 (BH1: 4-4.5m)
O Tails, 52.14 (BH2, 4-4.9m)

& Tails, 53.7 (BH3: 5.25-6m)

-30

6 7 8 9 10 11 12
pH

Figure 6.3: Uranyl (U022+) activity diagram showing the calculated activities of bottle roll leach solutions

(3:1 liquid:solid ratio, air)
(Also shown are the theoretical equilibrium lines for a range of minerals)

6.7 Kalgoorlie TSF as an Analogue for the Proposed Yeelirrie TSF

Despite possible differences in processing methodologies, the geochemical characteristics of the Kalgoorlie
tailing materials are similar to the more recently produced tailings samples. It might be expected therefore
that similar processes would control contaminant mobility within the tails and that the Kalgoorlie system be
regarded as an analogue of the Yeelirrie system.
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There are parallels observed between the results from the Kalgoorlie programme and those from both the
Yeelirrie rocks and soils, and the more recently produced tailings materials. For example, the importance of
carnotite as a possible solubility control on uranium and vanadium behaviour. There is additional evidence
of an alternative solubility control within the Kalgoorlie results (i.e. schoepite). These observations are valid
for an unsaturated system that likely has been affected by evaporation. A significant difference between the
Kalgoorlie facility and the proposed Yeelirrie TSF is that the in the proposed TSF the tailings will largely be
below the groundwater table and will remain saturated. This may influence the suite of secondary mineral
phases that may form.

Of particular interest is the possible evidence of attenuation at the base of the Kalgoorlie TSF. The
Kalgoorlie TSF has been in place for more than 30 years. It would appear that during this time,
contaminants in seepage from the TSF have been attenuated at the tails/sediment interface. Soils underly
the Kalgoorlie TSF and would be expected to present a significant sorptive capacity (e.g. due to high iron
oxide and clay content). However, it should be noted that clay-quartz would underly the Yeelirrie TSF and
may not present such a high sorptive capacity.
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7. Conclusions

This report provides a summary of the field and laboratory investigations completed in support of the source
term development for the temporary stockpiles and the tailings area. Outcomes from the programme are
summarised below.

Stockpiled Materials

Leaching behaviour is dominated by flushing of readily soluble phases on contact with water, e.g halite,
sulphates, carnotite. The main contaminants correlated with such flushing are: boron, barium, molybdenum,
strontium, thallium, uranium, vanadium and zinc. Radionuclide assays of leachate solutions showed that
%5Ra would also be released during flushing. The earliest pore volume exchanges tend to coincide with the
highest solute concentrations. Concentrations are much reduced in subsequent pore volume exchanges.
The shape of release curves generated from column testwork can be approximated quite well by a power
law.

Carnotite solubility is expected to place an upper limit on uranium and vanadium in leach solutions. In many
cases, the mass of available carnotite may be limited and the solutions could remain under-saturated with
respect to this mineral. There is a greater likelihood that carnotite saturation would occur where water-to-
rock ratios are lower (i.e. more carnotite mass per unit volume water), solute concentrations are higher and
contact times are longer. Amongst other parameters, carnotite solubility is sensitive to solution pH, dissolved
carbonate, potassium concentrations and redox.

Sorption onto iron and aluminium oxyhydroxides and clays may further limit release of some elements.

Based on outcomes for the leach testwork, tables of leachable solute mass (per kg of material) have been
prepared for use as input to the source term modelling.

Tailings

In the short-term, tailings porewater quality is dominated by process water (barren liquor). Barren liquor is
highly alkaline and contains relatively high dissolved uranium and vanadium concentrations. Over the
longer-term, it is expected that ion exchange processes could result in decreases in dissolved sodium and
potassium concentrations in porewater. It is also possible that alkalinity will decrease (although available
results are ambiguous with respect to trends in alkalinity) due to the formation of carbonate minerals.
Reduced concentrations of potassium in solution will result in increased carnotite solubility; however this
could be offset by reduced solubility should alkalinity decrease. The net effect may be that dissolved
uranium and vanadium remain constant.

Results from the Kalgoorlie programme suggested that in the long term, in addition to carnotite, alternative
solubility controls such as uranium hydroxide minerals (e.g. schoepite) may come into play.

lon exchange reactions involving clay minerals may have a secondary outcome with respect to changing the
physical characteristics of the materials. There is a correlation between exchange site occupancy and the
swelling capacity of the clay. Replacing calcium with sodium will result in clay swelling, and consequently
may reduce the permeability of the material. [This was observed in the column testwork where permeability
decreased progressively in some materials and made it difficult to continue operating the columns in later
cycles of testing.] In the field, for example, within and downstream of the tailings storage areas, this effect
could reduce the potential for percolate to be released to the surrounding ground and act as a possible
physical barrier to contaminant migration.

Downstream Interactions

Initial percolate from the TSF could contain high dissolved sodium. Such high sodium concentrations are
likely to result in displacement of ions from exchange sites on contacting clays, and result in leaching of
calcium, magnesium, barium and strontium. Notably, °Ra, rather than being displaced, appears to be
attenuated from this percolate. Thus, under these particular geochemical conditions, radium does not
behave as other analogous elements such as barium and strontium. [Under less alkaline, more dilute
chemical conditions trends in *’Ra behaviour were analogous with trends in calcium, magnesium, barium
and strontium behaviour.]
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Carnotite solubility controls are expected to play an important role in controlling uranium and vanadium
mobility along potential flow paths downstream of the facility. Geochemical conditions are expected to result
in reduced carnotite solubility, principally due to the much lower alkalinities expected downstream. Solubility
controls that could apply to other elements are co-precipitation in sulphate or carbonate phases.

Contaminant mobility may also be limited due to sorption onto mineral surfaces (e.g. iron and aluminium
oxyhydroxides and clays). Sorption is not strong under the relatively carbonate-rich conditions expected in
Yeelirrie groundwaters. However, moderate sorption is expected for many elements, except for the very
elevated dissolved carbonate levels expected in early tailings seepage. Highest sorption is expected for
loams; sorption coefficients in excess of 100 cmsg'1 were calculated for arsenic, uranium and vanadium
sorption. Lower sorption is ex?ected in the case of the clay-quartz lithology (sorption coefficients for most
elements were less than 10 cm®g™"). In the case of calcrete, little or no sorption is expected to occur.

Potential attenuation of contaminants at the tailings/sediment interface is supported by observations within
the Kalgoorlie programme. However, the Kalgoorlie TSF is underlain by soils that are expected to have a
strong sorptive capacity. In contrast, clay-quartz will underly the Yeelirrie TSF and may not present such a
high sorptive capacity. The clay quartz may also contain low levels of uranium that could be leached by the
process water when first contacted.
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Appendix 1: Field Programme
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The following appendix comprises:

¢ A map showing the locations of drill-holes at the Yeelirrie site.
e A sample log summarising characteristics of samples collected from drilling at the Yeelirrie site.

e Some figures illustrating trends in paste pH, EC and redox as a function of depth at the Yeelirrie site
(data based on field measurements undertaken by URS). Also shown on the figures are results from the
BHP assay database for CO,(%), S(%), U3Og(ppm) and V(ppm). These latter data are only shown for
those cases where the database contained data collected from a drill-hole within 5 m of the current drill-
hole.

e Drill logs for boreholes at the Yeelirrie site (excerpts from URS documentation).

e Drill and samples logs prepared to describe sampling at the historic Kalgoorlie tailings storage facility.
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Figure A1.1: Locations of drill-holes at the Yeelirrie project site
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Table A1.1 Sample Log summarising characteristics of samples collected from drilling at the Yeelirrie site
. Paste Parameters!” ‘Minimal’ assay results’™
Selected " | URS #? Drill hole From To Mass Sample type t';g';& EC s U UsOs v
pH TIC o
puS/cm % | ppm ppm ppm
YYS156A 0 0.75 4.71 Tube L
1 YYS156A 0.75 1.5 9.11 Tube L 10770 7.98
YYS156A 1.4 1.5 0.817 Bag L 0.2 1.56 | 98.3 348 90
1 YYS156A 1.5 2.5 10.58 Tube LT 6160 7.95
YYS156A 2.4 2.5 0.753 Bag LT 4.07 | 0.92 | 1480 5236 320
1 YYS156A 3 4 13 Tube LT 5380 8.47
YYS156A 4.4 5.9 32.48 Crushed rock LT 6.79 | 0.09 | 524 1854 145
YYS156A 5.9 7.5 26.63 Crushed rock TCQ
YYS156A 7.5 8.25 9.1 Tube CQT
YYS156A 8.25 9 9.86 Tube CQT
YYS156A 8.9 9 0.89 Bag cQ 0.01 ] 0.09 | 232 821 200
YYS156A 9 9.75 6.65 Tube cQ
YYS156A 10.5 11.25 7.73 Tube cQ
YYS156A 11.1 11.25 1.85 Bag CcQ 0.01 | 0.08 | 29.2 103 130
YYS156A 11.2 12 1.064 Bag cQ 0.06 | 0.1 74.1 262 155
1 YYS156A 11.25 12 10.07 Tube CcQ 8370 7.53
1 YYS156A 12 12.75 9.41 Tube CcQ
YYS156A 12.4 12.5 1.051 Bag CcQ 0.02 | 0.08 | 47.9 169 185
YYS156A 12.75 13.5 9.86 Tube cQ 9220 7.88
YYS156A 13.5 14.25 7.04 Tube CcQ
YYS156A 14.25 15 9.58 Tube CcQ
YYS156A 14.9 15 0.777 Bag CcQ 0 0.1 23.4 83 145
YYS156A 15 15.75 11.22 Tube cQ
YYS156A 15.75 16.5 10.9 Tube cQ
YYS156A 16.4 16.5 1.093 Bag CQ 0 0.06 | 12.2 43 100
YYS156A 16.5 17.25 11.4 Tube CcQ
YYS156A 17.25 18 11.23 Tube CcQ
YYS156A 17.9 18 1.369 Bag CQ 0 0.08 15 53 105
YYS157 0 1 9.19 Tube L
YYS157 0.75 0.54 Bag L 0.02 | 0.02 | 39.6 140 80
YYS157 0.75 1.5 8.73 Tube TCQ 681 7.88
YYS157 1.5 2.25 8.87 Tube TCQ 206 8.46
YYS157 2.25 0.857 Bag TCQ
YYS157 2.8 0.749 Bag TCQ 3.75 | 0.09 61 216 60
YYS157 3.2 3.65 7.36 Tube TCQ 2290 8.69
1 YYS157 3.65 4.1 6.61 Tube TCQ 1638 9.01
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Paste Parameters!'”

‘Minimal’ assay results’™

Selected " | URS #? Drill hole From To Mass Sample type t';g';& EC s U UsOs v
pH TIC o
pS/em % | ppm ppm ppm
YYS157 5.2 0.843 Bag cQ 0.09 | 0.03 | 18.9 67 85
YYS157 6 6.5 8.74 Tube cQ
YYS157 6.5 7 8.02 Tube cQ
YYS157 7 1.055 Bag cQ 0 0.02 | 46 16 80
YYS157 7 8 10.44 Tube cQ
YYS157 8 8.5 7.38 Tube cQ
YYS157 9 0.942 Bag cQ 0 [0.03| 94 33 85
YYS157 9 9.8 8.74 Tube cQ
YYS157 9.8 10.45 6.8 Tube cQ
YYS157 10.45 111 7.3 Tube CcQ
YYS157 13.35 141 11.74 Tube cQ
YYS157 141 0.501 Bag CcQ 0 0.04 | 5.9 21 80
YYS157 141 15 13.57 Tube cQ
YYS157 15 15.75 10.87 Tube cQ
YYS157 15.75 16.5 8.51 Tube cQ
YYS157 16.5 0.891 Bag cQ 0 | 0.04| 45 16 80
YYS157 16.5 17.25 11.3 Tube CcQ
YYS157 17.25 18 7.95 Tube cQ
YYS158 0 1 11.4 Tube LT
YYS158 1 2 9.61 Tube LT
YYS158 2 0.929 Bag LT 7.74 | 0.07 | 412 1458 105
YYS158 2 25 5.17 Tube LT
1 YYS158 25 3.5 14.13 Tube LT
YYS158 3.5 0.973 Bag T 8.1 | 0.08 | 321 114 50
1 YYS158 3.5 3.75 3.66 Tube T 3154 8.47
1 YYS158 3.75 4.5 10.76 Tube T 4800 8.57
YYS158 4.5 1.047 Bag T 7.74 | 0.08 | 216 764 95
YYS158 4.5 5.25 8.7 Tube T 1949 7.78
YYS158 5.25 0.997 Bag T
YYS158 5.25 5.75 71 Tube T
YYS158 5.75 0.44 Bag T 8.41 ] 013 | 52.3 185 75
YYS158 5.75 6.6 10.46 Tube T
YYS158 6 0.905 Bag T
YYS158 6.6 7.2 8.16 Tube T
YYS158 7.2 0.242 Bag T 2.64 | 0.07 | 52.9 187 145
YYS158 7.2 7.5 4.07 Tube T
YYS158 7.5 8.25 11.35 Tube T
YYS158 8.25 9 10.66 Tube T
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Paste Parameters!'”

‘Minimal’ assay results’™

Selected " | URS #? Drill hole From To Mass Sample type t';g';& EC s U UsOs v
pH TIC o
pS/em % | ppm ppm ppm
YYS158 9 1.015 Bag T 7.88 | 0.08 | 205 725 85
YYS158 9 9.6 7.79 Tube T
YYS158 9.6 10.2 8.4 Tube CQT
YYS158 10 1.1 Bag CcQT
YYS158 10.2 111 12.23 Tube CcQ
YYS158 111 12 10.88 Tube CcQ
YYS158 12 1.091 Bag cQ 0.03 | 0.03 | 6.6 23 70
YYS158 12 13.1 13.01 Tube cQ
YYS158 13.1 2.787 Bag cQ
YYS158 13.1 13.7 7.79 Tube CcQ
YYS158 13.7 0.38 Bag CcQ
YYS158 13.7 14.2 6.65 Tube CcQ
YYS158 14.2 0.696 Bag cQ 0 0.08 | 10.6 38 125
YYS158 14.2 14.85 8.98 Tube cQ
YYS158 14.85 15.5 8.73 Tube CcQ
YYS158 15.5 15.9 5.33 Bag CcQ
YYS158 15.9 16.3 5.55 Bag CcQ
YYS158 16.3 171 9.48 Bag cQ 0 0.04 | 6.9 24 80
YYS158 171 18 13.54 Bag cQ
YYS159 15 2.1 7.32 Tube LT
YYS159 2.1 2.7 7.54 Tube LT 2311 0.05 | 347 123 90
YYS159 2.7 3.6 11.54 Tube T
YYS159 3.6 4.5 11.27 Tube T 549 | 0.06 | 30.7 109 85
1 YYS159 4.5 5.2 9.42 Tube TCQ
YYS159 5.2 5.9 6.61 Tube cQrt 0.21 | 0.05 | 59.3 210 80
YYS159 5.9 6.9 13.84 Tube cQrt
YYS159 7.5 8.15 9.06 Tube cQ 0.04 | 0.04 | 34 12 45
YYS159 8.8 9.2 5.85 Tube cQ
YYS159 9.2 9.8 7.19 Tube CcQ
YYS159 10.3 10.85 8.09 Tube cQ
YYS159 10.85 11.4 7.78 Tube CcQ
YYS159 11.4 12 8.85 Tube CcQ 0.01 | 0.04 | 3.7 13 55
YYS159 12.6 13.1 7.42 Tube CcQ
YYS159 13.5 14.6 13.95 Tube CcQ
YYS159 17 18 12.61 Tube cQ
1 YYS162 0.3 0.4 1.01 Grab sample L 10160 6.65
2 YYS162 3.8 3.9 1.04 Grab sample T
1 3 YYS162 4.5 4.6 1.59 Grab sample TCQ 2520 9.1
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Paste Parameters!'”

‘Minimal’ assay results’™

Selected " | URS #? Drill hole From To Mass Sample type tl;g:[%] EC pH TIC S U U505 Vv
pS/em % | ppm ppm ppm
4 YYS162 5.2 5.3 1.86 Grab sample cQ 2520 9.1
5 YYS162 7 7.1 1.41 Grab sample CcQ
6 YYS162 9 9.1 1.55 Grab sample cQ 2600 8.42
7 YYS162 10.8 10.9 1.56 Grab sample CcQ
8 YYS162 11.8 11.9 2.06 Grab sample CcQ
9 YYS162 12.7 12.8 1.36 Grab sample CcQ 2580 9
10 YYS162 15 15.1 2.06 Grab sample cQ 193 8.4
11 YYS162 15.2 15.3 1.08 Grab sample cQ 193 8.4
12 YYS162 16.3 16.4 1.54 Grab sample cQ
13 YYS162 17.4 175 2.08 Grab sample CcQ
14 YYS162 18.8 18.9 15 Grab sample cQ 193 8.4
15 YYS162 19.6 19.7 1.43 Grab sample CcQ
16 YYS162 20.9 21 2.33 Grab sample CcQ
17 YYS162 22.3 22.4 2.17 Grab sample cQ 245 8.65
18 YYS162 23 23.1 1.63 Grab sample CcQ
19 YYS162 25.7 25.8 1.23 Grab sample CcQ
20 YYS162 27.4 275 1.2 Grab sample CcQ
21 YYS162 28.2 28.3 2.09 Grab sample cQ 248 6.71
22 YYS162 29.6 29.7 2.2 Grab sample CcQ
1 YYS163 0.3 0.4 Grab sample LQT 5830 8.98
2 YYS163 2.9 3 Grab sample LQT 3350 9.56
3 YYS163 7.5 7.65 1.84 Grab sample cQ 2137 7.83
4 YYS163 11 11.1 1.42 Grab sample Grit 6600 8.07
5 YYS163 12.8 13 2.32 Grab sample CcQ
6 YYS163 15.7 15.8 1.41 Grab sample cQ 3220 8.07
7 YYS163 18.8 18.9 1.99 Grab sample cQ 2347 7.2
1 8 YYS163 23 23.1 0.95 Grab sample cQ 3920 7.59
9 YYS163 26.1 26.2 0.98 Grab sample cQ 3220 7.61
1 YYS164 0.5 0.6 1.1 Grab sample L 1915 4.91
1 2 YYS164 4.3 4.4 1.09 Grab sample LT
1 3 YYS164 5.2 5.3 1.99 Grab sample cQT 51.8 6.24
4 YYS164 8.1 8.3 2.96 Grab sample cQ 15.5 7.57
5 YYS164 14 14.1 1.55 Grab sample cQ
6 YYS164 15.5 15.6 2.23 Grab sample Grit
7 YYS164 20.3 20.5 2.26 Grab sample cQ 2710 6.47
8 YYS164 23.5 23.7 2.9 Grab sample CcQ
1 9 YYS164 26.2 26.3 2 Grab sample Grit
10 YYS164 294 29.5 2.36 Grab sample cQ
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Paste Parameters'®

1

‘Minimal’ assay results’™

Selected " | URS #? Drill hole From To Mass Sample type tl;g:[%] EC pH TIC S U U505 Vv
pS/em % | ppm ppm ppm
1 YYS165 0.2 0.3 1.04 Grab sample LT 196.4 8.6
2 YYS165 0.7 0.8 1.21 Grab sample LT 603 8.2
1 3 YYS165 1.5 1.6 0.65 Grab sample HT 2245 8.94
4 YYS165 5.4 5.5 1.49 Grab sample CcQT 2220 8.99
1 5 YYS165 6.6 6.7 2.2 Grab sample Grit 3360 8.92
6 YYS165 8.9 9 1.9 Grab sample cQ 3220 8.2
7 YYS165 11.7 11.8 1.51 Grab sample CcQ
8 YYS165 14.6 14.8 1.85 Grab sample cQ 3720 7.55
9 YYS165 16 16.1 1.44 Grab sample CcQ
10 YYS165 17.4 17.5 1.75 Grab sample CcQ 3290 8.9
11 YYS165 18.7 18.8 2.15 Grab sample CcQ 4250 7.62
12 YYS165 21.7 21.8 1.66 Grab sample CcQ 3510 8.05
13 YYS165 22 22.1 1.71 Grab sample cQ 3450 7.88
14 YYS165 23.8 23.9 2.09 Grab sample cQ 2316 8.24
15 YYS165 26.4 26.5 1.74 Grab sample cQ 1329 8.53
16 YYS165 28 28.1 1.93 Grab sample CcQ
17 YYS165 29.8 29.9 1.63 Grab sample CcQ 3450 8.39
1 1 YYS166 04 0.5 1.42 Grab sample H 1493 6.46
2 YYS166 1.8 1.9 1.94 Grab sample car 6450 8.78
3 YYS166 3.5 3.6 0.66 Grab sample cart 3320 9.38
4 YYS166 4 4.1 0.84 Grab sample cQ 2600 8.22
5 YYS166 6.7 6.8 1.39 Grab sample cQ 1297 7.95
6 YYS166 9.3 9.4 1.41 Grab sample cQ 1229 7.6
7 YYS166 11 11.1 1.81 Grab sample CcQ
8 YYS166 13.6 13.7 1.34 Grab sample CcQ 248000 7.53
9 YYS166 14.7 14.8 1.26 Grab sample cQ 1672 7.06
10 YYS166 16.9 17 1.52 Grab sample cQ 2420 7
11 YYS166 20.1 20.2 2.54 Grab sample cQ 1737 7.08
12 YYS166 21.3 21.4 1.28 Grab sample cQ 2750 7.41
13 YYS166 23.5 23.6 1.43 Grab sample CcQ 3800 7.24
14 YYS166 23.9 24 0.88 Grab sample cQ 3800 7.24
15 YYS166 25.7 25.8 1.34 Grab sample cQ 4860 7.58
16 YYS166 26.8 26.9 1.57 Grab sample cQ 4170 7.48
17 YYS166 29.2 29.3 1.54 Grab sample cQ 4500 7.5
1 YYS167 0.3 0.4 1.51 Grab sample L 261 5.79
1 2 YYS167 23 24 1.03 Grab sample LQT 2016 9.41
3 YYS167 3.9 4 1.4 Grab sample cart 1071 8.71
4 YYS167 5.2 5.3 0.95 Grab sample CcQ
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Paste Parameters'®

1

‘Minimal’ assay results’™

Selected " | URS #? Drill hole From To Mass Sample type t';g';& EC s U UsOs v
pH TIC o
pS/em % | ppm ppm ppm

5 YYS167 7.3 7.4 1.56 Grab sample cQ 4400 7.27
6 YYS167 9.1 9.2 1.52 Grab sample CcQ 2460 7.69
7 YYS167 11.1 11.2 2.17 Grab sample cQ 2690 7.74
8 YYS167 11.8 11.9 0.92 Grab sample cQ 2690 7.74
9 YYS167 14.3 14.4 1.53 Grab sample CcQ 3370 7.9
10 YYS167 16.6 16.7 1.8 Grab sample cQ 4530 7.43

11 YYS167 20.4 20.5 1.85 Grab sample CcQ
1 12 YYS167 23 23.1 249 Grab sample Grit 4360 7.34
13 YYS167 24.5 24.6 1.33 Grab sample cQ 3290 7.31
14 YYS167 27.3 274 1.37 Grab sample Grit 2510 7.01
15 YYS167 29.3 29.4 2.06 Grab sample cQ 2270 7.6
Minimum 16.5 4.91
Median 2690 7.88
Maximum 248000 9.56

Notes:

[1] Sample selected for inclusion in the detailed laboratory characterisation programme.
[2] Sample numbering used by URS during sample collection and logging.
[3] Based on URS logging information for Boreholes YYS162 to 167. For Boreholes 156A to 159, based on ‘minimal’ assay results combined with later assessment in the laboratory (with the assistance of
BHP geologists).
[4] Field measurements undertaken by URS (Boreholes YYS162 to 167), laboratory measurements by SRK (Boreholes 156A to 159).
[5] Boreholes 156A to 159 were not logged in the field. To assist with lithological differentiation, bulk chemical assays were undertaken.
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Appendix 2: Laboratory Programme
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Methods Used
Sealed Bottle Roll Tests:

The tests were carried out in glass bottles with Teflon inserts in the lids (to produce a good seal and prevent
exchange headspace gases exchanging with atmospheric conditions).

The following procedure was adhered to as closely as possible:

1 Weigh out exactly 300 g of sample and add exactly 900 mL of solution (either de-ionised water or barren
liquor solution).

2 Measure and record the pH, EC and redox conditions.

Seal vessel and place on shaker/rollers for a period of 72 hours.

N

Remove from shakers/rollers and allow solids to settle to provide a clear solution (allow about 1 to 2
hours).

Open vessel and decant clear solution.
Pour out a small aliquot (about 20 — 30 mL) and immediately record pH, redox and EC.

Filter balance of solution through a 0.45 um filtration.

0 N O O,

Separate and preserve as per analytical laboratory requirements to complete the required analyses
(Table A2.1).

9 Retain the final solid sample in a sealed bag in a cool environment until the solution analyses have been
analysed.
Atmospheric Conditions:

Most tests were undertaken with air occupying the head space in the bottles. However, selected tests were
undertaken using a gas mixture comprising 10%C0O,:90% air. During these latter tests, the bottles were
sealed tightly to ensure minimal exchange with air outside the bottle. Filtering for these tests was complete
under the same gas conditions, using the setup illustrated in Figure A2.1.

Figure A2.1: Filtering set up to ensure gas conditions remained at required CO,, level during filtering
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Sequential Atmospheric Test Procedure:

These tests were very similar to the sealed bottle roll tests described in the previous section. However, the
solid was contacted by three successive volumes of solution as described in the method below.

The following procedure was adhered to as closely as possible:

Weigh out exactly 300 g of sample.

Add exactly 900 mL of deionised water.

Measure and record the pH, EC and redox conditions.

After 24 hours remove vessel from shakers/rollers and allow solids to settle to provide a clear solution.
Record the pH, EC and redox conditions.

Replace on shaker/rollers and repeat Step 4 at 48 hours.

At 72 hours remove the vessel from the shaker/rollers and record the pH, EC and redox conditions.
Allow the solids to settle and decant the clear solution.

© 00 N O O B WON =

Vacuum filter the slurry sample to remove the solution.

-
o

Filter the clear solution through a 0.45 um filtration and submit for analysis as shown in Table 1 (see
Section 5; preserve as per analytical laboratory requirements).

11 Reslurry the sample in 900 mL deionised water.
12 Repeat Step 3 to 11 twice to generate three sequential leach solutions.

13 Retain the final solid sample in a sealed bag in a cool environment until the solution analyses have been
analysed.

Column Tests

Four column pairs were set up to operate in series. The first column in each pair is open to air and operated
such that the material drains down and the sample becomes unsaturated between flushing events. The
second column is not open to air and maintained saturated with solution at all times. Effluent from the first
column is used as inflow for the second column in that pair. The column set-up is shown schematically in
Figure A2.2.
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Figure A2.2: Schematic Diagram for Column Set-Up

The first stage columns had a diameter of 150 mm and a height of 300 mm. The base of the column was
equipped with mesh to retain the solids in the column and a funnel shaped outlet to capture the leachate.
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The top of the column was open to atmospheric conditions and had a capacity of about 7 kg of sample (filled
to a height of about 250 mm).

The second stage columns had a diameter of 75 mm and a length of 500 mm. The column was sealed at
the base and equipped with a removable lid with an airtight seal. Both ends of the column were equipped
with an inlet/outlet respectively. The column had a capacity of about 3.5 kg, when filled, and an estimated
porespace of about 700 mL. Figure A2.3 is a photograph of a saturated column.

The second stage saturated column was configured with up-flow to ensure saturated conditions are
maintained. The column inlet and outlets were equipped with valves to ensure that atmospheric conditions
were excluded to the extent possible. The second stage column was equipped with a pump to transfer
solution from the inflow reservoir and displace the porewater from the saturated second stage column. Care
was taken to not introduce air during the transfer.

Figure A2.3: Photograph of Saturated Column

The columns were loaded with the required sample quantities and sealed as required. The column operation
was as follows:

1 lrrigate column 1 with approximately 1.5 L of water by distributing the flow evenly across the entire
surface of the sample.

2 Allow the sample to drain and capture the leachate in the leachate receptacle. Measure pH, EC and
redox conditions.

3 Remove approximately 700 mL of solution and place in second stage column feed reservoir. Filter the
balance of the sample through 0.45 um filter medium, preserve as required and submit solution for
required analysis.
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4 Open the outlet valve of the second stage column. Open the inlet valve of the second stage column.
Initiate the pump to draw stage 1 leachate solution from the reservoir to pass it through the second stage
column. Terminate pumping while a few millilitres of solution remains in the reservoir to preclude air
being drawn into the column. Close the inlet valve, close the outlet valve.

5 Measure the pH, EC and redox of the leachate. Filter the leachate sample through 0.45 um filter
medium, preserve as required and submit solution for required analysis.

Operational difficulties were encountered with several of the columns. Unsaturated Column 1A was loaded
with tailings (YC3). The tailings were found to absorb applied water and become virtually impermeable,
resulting in extremely long drainage times. To overcome this difficulty, after each sequence the material was
removed from the column and re-mixed prior to addition of solution in the next sequence. Nevertheless,
drainage times got progressively longer after each sequence. By Sequence 5, it was taking more than a
month for the column to drain. The column was terminated after Sequence 6.

Several of the saturated columns, in particular, Columns 1B and 4B were found to be of low permeability and
would facilitate only very slow fluid flow. It was necessary to use a pump with a very slow flow rating and
allow for long periods of time for each pore volume exchange. In Column 4B, the problem became
progressively worse with each pore volume exchange sequence (probably due to Na exchange onto
smectite clay, causing swelling, see discussion in main text). Column 4B was terminated after Sequence 3.

Quality Assurance and Control

The majority of data upon which this report is based were provided by either Amdel or Labmark, both of
which are NATA accredited laboratories.

Data review by SRK consisted of comparing analytical results with expected values based on knowledge of
material type, sample point of origin, and the experience of the reviewing geochemist. During data reviews,
‘common sense’ assessments of the data were undertaken to identify any gross errors that have resulted
from inappropriate data handling or processing. Typical errors of this type might include shifting of columns
relative to their headings, dilution errors and incorrect units (e.g. mg/L instead of ug/L), calculation errors,
and sample labelling errors.

For some of the bottle rolls, duplicate tests were operated so that the reproducibility of the data obtained
could be assessed:

e Sample YYS158 3.5 m - 3.75 m — de-ionised leach extraction test
e Sample YYS156A 0.7 m - 1.5 m — barren liquor contact test

Results from the duplicate tests showed very similar trends.

In addition to duplicate tests, several ‘blank’ bottle roll tests were undertaken so that leaching of elements
from vessel walls could be assessed. Following these ‘blank’ tests, most elements were found to be
indetectable in the resulting solutions. There was some evidence of small amounts of Ca, Mg, Na and K
leaching from walls. The quantities were small relative to those leaching from the solids and so
interpretations of the main dataset are not affected.
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Appendix 3: Bulk Chemical Assays

The following appendix documents bulk chemical assay data for the samples studied as part of the current
programme. Table A3.1 tabulates all assay results for the samples. Tables A3.2 and A3.3 compare the
chemical characteristics of the samples with summary statistics calculated based on data contained within
the BHP Billiton chemical database (as of 21% December 2009). In general, the chemistry of the samples
studied in the current programme lie in the range shown by the Yeelirrie dataset as a whole.
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Table A3.1: Bulk Chemical Assays
Al Ca C02 F Fe K Mg Mn Na P S Si S04 TOC
Sample # .
Material type % % % % % % % % % % % % % %
Detection limit 0.01 0.01 007 | 0.002 | 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 | 0.05
Detection limit (tails, aging tests)
Yeelirrie YYS156A 0.7-1.5 LLT 2.06 16.8 14.2 0.44 0.98 0.47 577 | <0.01 0.49 <0.01 4.49 11.6 6 0.05
Yeelirrie YYS156A 1.5-2.5 LT 2.63 8.3 115 0.75 1.23 0.63 9.51 0.01 0.67 <0.01 2.05 17.9 3 0.15
Yeelirrie YYS156A 11.25-12 | CQ 9.48 0.14 0.2 0.08 4.1 1.66 1 0.02 0.64 0.01 0.07 27.4 0.1 0.05
Yeelirrie YYS156A 12-12.75 | cQ 8.75 0.14 0.2 0.07 3.44 1.43 1.64 0.02 0.67 0.02 0.09 29.1 02 | <0.05
Yeelirrie YYS156A 3-4 LT 3.81 11.2 23 0.46 1.55 0.7 9.93 | <0.01 0.45 <0.01 <0.01 | 132 0.1 0.05
Yeelirrie YYS157 3.65-4.1 TCQ 3.6 15.6 185 0.17 1.67 0.65 3.01 0.02 0.21 0.02 0.03 18.1 0.15 | <0.05
Yeelirrie YYS158 2.5-3.5 LT 0.37 15.7 31.5 0.54 0.2 0.19 114 | <0.01 0.35 <0.01 0.04 10.8 0.1 0.1
Yeelirrie YYS158 3.5-3.75 T 0.13 16.8 34.6 0.59 0.1 0.12 124 | <0.01 0.36 <0.01 0.01 7.98 0.15 0.1
Yeelirrie YYS158 3.75-4.5 T 0.22 17.4 37.6 0.42 0.16 0.11 122 | <0.01 0.25 <0.01 0.03 586 | <0.05 | 0.05
Yeelirrie YYS159 4.5-5.2 Tca/cQT 7.19 0.98 15 0.19 3.03 1.41 2.28 0.1 0.35 0.01 0.01 298 | <0.05 | <0.05
Yeelirrie YYS1624.545m | TCQ 2.9 0.61 0.8 0.21 0.99 1.49 233 | <0.01 0.57 <0.01 0.04 37 015 | 0.05
Yeelirrie YYS16323-23.1m | cQ 10.8 0.08 0.1 0.09 4.06 2.08 1.66 0.02 0.54 0.01 0.11 25.9 04 | <0.05
Yeelirrie YYS164 26.2-26.3m | CQ 4.88 0.04 | <0.07 | 0.02 16 1.4 022 | <0.01 0.32 <0.01 0.04 378 | <0.05 | 0.15
Yeelirrie YYS164 4.3-3.3 m LT 8.44 0.17 0.2 0.1 3.38 1.53 1.08 0.02 0.54 <0.01 0.1 29.3 0.1 <0.05
Yeelirrie YYS1645.2-53m | CQT 8.39 0.24 0.5 0.05 3.22 1.71 1.29 0.03 0.4 0.01 0.03 30.7 | <0.05 | <0.05
Yeelirrie YYS1651.5-1.6m | HT 2.54 14.3 17.4 0.33 1.11 0.59 585 | <0.01 0.13 0.02 0.08 18 03 | <0.05
Yeelirrie YYS1656.6-6.7m | CQ 4.32 0.09 0.1 0.13 1.93 1.19 1.16 0.03 0.32 <0.01 0.03 36.8 0.05 | <0.05
Yeelirrie YYS1660.4-05m | H 5.63 0.05 0.4 0.01 2.31 1.36 0.35 0.03 0.2 <0.01 0.03 36.1 04 | <0.05
Yeelirrie YYS1672.3-24m | LQT 4.63 12.2 15.4 0.13 1.98 1.12 2.96 0.01 0.36 0.02 0.07 203 | <0.05 | 0.05
Yeelirrie YYS16723-231m | cQ 6.25 0.05 0.1 0.05 2.4 1 0.52 0.01 0.35 <0.01 0.06 35.1 0.1 <0.05
Yeelirrie YYHC0075 E:r'%i“ha””e' 1.23 0.11 0.2 0.01 0.68 0.1 0.05 | <0.01 0.16 <0.01 0.06 418 0.05 0.05
Yeelirrie YYHC0059C E::%?Cha””e' 1.35 0.05 0.2 0.02 0.67 0.09 0.09 | <0.01 0.51 <0.01 0.09 414 0.1 <0.05
Tails YM0015 Tails (aging test) 8.99 0.42 1.41 3.53 1.58 1.72 0.02 1.24 <0.01 0.05 | 28.36
Tails YMO0046 Tails (aging test) 161 | 13.77 | 24.09 0.72 0.4 937 | <0.01 1.12 <0.01 0.08 | 13.28
Tails YM0074 Tails (aging test) 1064 | 0.35 1.16 4.31 1.69 1.66 0.02 1.2 0.01 0.05 | 27.05
Tails YM0076 Tails (aging test) 161 | 17.69 | 3598 0.73 031 | 10.83 | 0.03 0.37 0.01 0.03 6.64
Tail Egggﬁée“h Tails 548 | 685 | 123 | 026 2.4 104 | 517 | 003 145 0.02 004 | 203 | 015 | 005
Kalgoorlie | S1.8 (4 m) Tails 4.28 8.27 154 | 0312 | 1.89 0.84 4.88 0.01 0.69 <0.01 <0.01 | 20.1 0.55 0.1
Kalgoorlie | S1.9 (4-4.5m) Tails 3.78 8.32 143 | 0218 | 2.02 0.86 4.74 0.01 0.55 0.01 0.07 226 0.1 0.1
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Al Ca CcO2 F Fe K Mg Mn Na P S Si S04 TOC
Sample # .
Material type % % % % % % % % % % % % % %
Detection limit 0.01 0.01 0.07 0.002 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.05
Detection limit (tails, aging tests)

Kalgoorlie S$2.10 (6 m) Underlying soil 9.59 0.31 0.9 0.05 20 0.32 0.39 0.01 0.64 0.01 0.06 17.7 0.1 <0.05
Kalgoorlie S2.11 (6-6.75 m) Underlying soil 10.5 0.21 0.8 0.042 16.7 0.25 0.31 <0.01 0.59 <0.01 0.05 19 0.1 0.05

Kalgoorlie S2.14 (4-4.5m) Tails 5.57 8.41 14.1 0.254 5.29 0.81 5.54 0.02 1.1 0.01 0.07 17.3 0.1 0.2
Kalgoorlie S2.8 (4.5-5.25 m) Tails 418 8.46 16 0.25 1.84 0.9 5.22 0.02 0.76 0.01 0.02 20.4 0.2 0.05
Kalgoorlie S2.9 (5.25-6 m) Underlying soil 6.31 7.57 13 0.226 7 0.62 4.97 0.01 1.2 <0.01 0.07 16 0.7 0.15
Kalgoorlie S3.10 (5.75-6 m) Underlying soll 5.81 5.77 6.1 0.034 14 0.16 2.21 0.15 1.02 0.06 0.3 20.5 <0.05 <0.05
Kalgoorlie S3.11 (3.75m) Tails 3 6.92 13.1 0.254 1.37 0.86 3.86 0.01 0.37 <0.01 0.02 25.9 0.1 0.05

Kalgoorlie S3.6 (4.5-5.25 m) Tails 5.44 4.66 4.5 0.034 16 0.12 1.82 0.17 1.22 0.05 0.27 20.6 <0.05 0.1

Kalgoorlie S3.7 (5.3-5.75 m) Tails 2.99 7.98 15.2 0.202 2.58 0.69 4.32 0.02 0.41 <0.01 0.02 23 0.15 0.1
Kalgoorlie S3.8 (6-7 m) Underlying soil 11.4 0.47 1 0.018 14.5 0.17 0.34 0.01 0.48 <0.01 0.06 18.8 <0.05 <0.05

Kalgoorlie S3.9 (8 m) Underlying soil 16.4 0.08 0.5 0.01 4.1 0.08 0.22 <0.01 0.35 <0.01 0.16 21.3 0.15 0.1
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Ag As B Ba Be Bi Cd Ce Co Cr Cu Hg Li Mo
Sample # Material type
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (ppm) | (pPm) | (ppm) | (pPm) | (ppm)

Detection limit 005 | 05 100 10 05 0.1 0.1 1 0.2 20 05 | 005 4 0.1

Detection limit (tails, aging tests) 200 100
Yeelimie | YYS156A 0.7-1.5 LLT <005 | 115 | 100 60 <05 | <01 | <04 18 3 30 115 | <005 | 10 14
Yeelimie | YYS156A 1.5-2.5 LT <005 | 85 | <100 | 75 <05 | <01 | <04 20 4 45 175 | <005 | 10 24
Yeelimie | YYS156A 11.25-12 | cQ <005 | 215 | 200 | 250 15 03 | <0.1 70 6 95 305 | <005 | 20 8
Yeelirie | YYS156A 12-12.75 | CQ <005 | 135 | 100 | 220 1 02 | <01 55 46 80 195 | <0.05 | 15 6.5
Yeelimie | YYS156A 3-4 T <005 | 95 | <100 | 40 05 | <01 | <0.1 24 4 45 205 | <0.05 | 10 2.8
Yeelimie | YYS157 3.65-4.1 TCQ <005 | 35 | <100 | 100 05 0.1 <0.1 23 44 50 185 | <0.05 | 10 2
Yeelimie | YYS158 2.5-3.5 LT <005 | 15 | <100 | 40 <05 | <01 | <0.1 2 0.8 <20 10 | <0.05 5 0.9
Yeelimie | YYS158 3.5-3.75 T <0.05 1 <100 | 20 <05 | <01 | <01 <1 0.6 <20 7 <0.05 5 19
Yeelimie | YYS158 3.75-4.5 T <005 | 05 | <100 | 50 <05 | <01 | <0.1 4 0.6 <20 4 <0.05 5 11
Yeelimie | YYS159 4.5-5.2 Tca/caT <005 | 85 100 | 295 1 02 | <01 36 105 80 295 | <005 | 20 45
Yeelimie | YYS1624545m | TCQ <0.05 3 <100 | 315 05 | <01 | <01 16 2.8 45 8 <005 | <4 2.1
Yeelimie | YYS16323-231m | CQ <0.05 3 <100 | 205 2 03 | <0.1 60 8 100 31 | <005 | 25 15
Yeelimie | YYS164 26.2-26.3m | CQ <005 | 4 <100 | 315 05 0.1 <0.1 27 18 45 15 | <0.05 | 25 55
Yeelirie | YYS1644.3-33m | LT <0.05 3 <100 | 285 2 02 | <01 47 6.5 115 195 | <0.05 | 25 22
Yeelimie | YYS16452-53m | cQT <005 | 4 <100 | 290 1 02 | <01 48 6.5 85 2 | <005 | 20 19
Yeelimie | YYS16515-16m | HT <0.05 5 <100 | 125 05 | <01 | <01 15 34 40 13 | <0.05 | <4 0.6
Yeelirie | YYS1656.6-6.7m | CQ <0.05 5 <100 | 335 1 0.1 <0.1 31 7 70 14 | <005 | <4 22
Yeelimie | YYS16604-05m | H <0.05 3 <100 | 415 1 02 | <01 36 95 70 20 | <005 | 15 3.4
Yeelimie | YYS16723-24m | LQT <0.05 5 <100 | 320 1 0.1 <01 26 438 55 17 | <005 | <a 17
Yeelirie | YYS16723-231m | CQ <0.05 2 <100 | 290 05 0.1 <0.1 36 24 70 11 | <005 | 20 2.1
Yeelimie | YYHC0075 Palacochannel 005 | 05 - 65 0.5 0.1 <0.1 39 1 105 85 | <005 | 15 2.1
Yeelimie | YYHC0059C Palacochannel 0.25 1 - 60 <05 | <01 | <01 | 145 18 140 20 | <005 | <4 23
Tails YM0015 Tails (aging test) <0.05 | 15.16 400 022 | <041 | <100 | 7.07 137 23.04 5.34
Tails YM0046 Tails (aging test) 005 | 298 <200 <01 | <01 | <100 | 286 52 18.76 343
Tails YM0074 Tails (aging test) <0.05 | 2121 400 027 | <01 | <100 | 747 128 27.98 5.58
Tails YMO0076 Tails (aging test) <0.05 242 <200 <0.1 <0.1 <100 3.67 76 17.2 5.4
Tail YCO03 Leach Tails 0.1 155 | 100 230 1 0.2 <01 32 6 130 235 | <005 | 15 13

Residue
Kalgoorlie | S1.8 (4 m) Tails 005 | 135 35 210 | <005 | 02 | <01 26 44 60 215 | <0.05 5 18
Kalgoorlie | S1.9 (4-4.5m) Tails 0.05 11 45 235 1 0.1 <0.1 22 338 55 16 | <0.05 | 10 23
Kalgoorlie | S2.10 (6 m) Underlying soil <005 | 15 55 175 05 03 | <0.1 8 55 495 225 | <0.05 5 26
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Ag As B Ba Be Bi Cd Ce Co Cr Cu Hg Li Mo
Sample # Material type
(ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (ppm) | (pPm) | (ppm) | (pPm) | (ppm)
Detection limit 0.05 0.5 100 10 0.5 0.1 0.1 1 0.2 20 0.5 0.05 4 0.1
Detection limit (tails, aging tests) 200 100
Kalgoorlie | $2.11 (6-6.75 m) Underlying soil <0.05 12 70 125 <0.05 0.3 <0.1 7 6 440 25 <0.05 10 3
Kalgoorlie | S2.14 (4-4.5m) Tails 0.1 16 60 205 1 0.3 <0.1 31 8 130 25 <0.05 5 21
Kalgoorlie | S2.8 (4.5-5.25 m) Tails <0.05 10.5 45 250 1 0.2 <0.1 25 4.4 50 23.5 0.05 5 1.7
Kalgoorlie | S2.9 (5.25-6 m) Underlying soil <0.05 10.5 85 165 0.5 0.2 <0.1 22 7.5 190 18.5 <0.05 5 1.6
Kalgoorlie | S3.10 (5.75-6 m) Underlying soil 0.2 10.5 105 65 0.5 <0.1 <0.1 16 47.5 135 55 <0.05 20 1.9
Kalgoorlie | S3.11 (3.75m) Tails <0.05 135 50 230 <0.05 0.2 <0.1 19 2.8 40 19 <0.05 <4 1.8
Kalgoorlie | S3.6 (4.5-5.25 m) Tails 0.2 11.5 110 60 0.5 <0.1 <0.1 17 47 130 415 <0.05 20 1.4
Kalgoorlie | S3.7 (5.3-5.75 m) Tails 0.05 10.5 55 240 <0.05 0.2 <0.1 20 5.5 70 18 <0.05 <4 1.8
Kalgoorlie | S3.8 (6-7 m) Underlying soil <0.05 8.5 160 130 <0.05 0.2 <0.1 6 10.5 365 20 <0.05 10 1.8
Kalgoorlie | S3.9 (8 m) Underlying soil <0.05 1 270 100 <0.05 <0.1 <0.1 4 7.5 215 9.5 <0.05 20 0.5
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Ni Pb Sb Sc Se Sn Sr Th TI U308 \" w Y Zn
Sample #
Material type | (ppm) | (ppm) | (ppm) | (pPm) | (PPM) | (PPM) | (PPM) | (PPM) | (pPM) | (ppm) | (PPm) | (PPM) | (Ppm) | (ppm)
Detection limit 1 0.5 0.1 5 0.5 10 5 4 3 4 20 3 1 0.5
Detection limit (tails, aging tests)
Yeelirie | YYS156A 0.7-1.5 LLT 11 5 <0.1 <5 05 <10 700 5 <3 235 85 <3 7 18
Yeelirie | YYS156A 1.5-2.5 LT 11 7 <0.1 <5 <05 <10 355 5 <3 700 165 <3 7 700
Yeelirie | YYS156A 11.25-12 | CQ 15 16.5 0.2 10 <0.5 <10 55 25 <3 70 175 <3 19 46
Yeelirie | YYS156A 12-12.75 | CQ 13 125 0.1 10 <0.5 <10 50 20 <3 65 145 <3 13 125
Yeelirie | YYS156A 3-4 LT 12 6.5 <0.1 5 <0.5 <10 430 10 <3 1100 245 <3 7 345
Yeelirie | YYS157 3.65-4.1 TCQ 14 55 <0.1 5 <05 <10 280 10 <3 140 60 <3 6 46.5
Yeelirie | YYS158 2.5-3.5 LT 5 15 <0.1 <5 <0.5 <10 500 <4 <3 195 60 <3 <1 145
Yeelirie | YYS158 3.5-3.75 T 5 1 <0.1 <5 1 <10 550 <4 <3 55 50 <3 <1 265
Yeelirie | YYS158 3.75-4.5 T 5 1 <0.1 <5 05 <10 600 <4 <3 150 75 <3 <1 27
Yeelirie | YYS159 4.5-5.2 TcacaT 17 95 0.2 10 <0.5 <10 80 15 <3 10 120 <3 11 85
Yeelirie | YYS1624.545m | TCQ 7 35 <0.1 <5 <0.5 <10 75 5 <3 45 65 <3 3 14
Yeelimie | YYS16323-23.1m | CQ 20 14 0.1 15 <05 <10 | 1000 30 <3 15 65 <3 15 38.5
Yeelirie | YYS164 26.2-26.3m | CQ 8 155 0.1 5 <0.5 <10 40 20 <3 5 45 <3 7 95
Yeelirie | YYS1644.333m | LT 15 13 0.1 10 <0.5 <10 65 15 <3 15 60 <3 13 29.5
Yeelirie | YYS16452-53m | cQT 14 10.5 0.1 10 <05 <10 60 15 <3 20 60 <3 11 375
Yeelirie | YYS1651.5-1.6m | HT 13 45 0.1 <5 <05 <10 290 5 <3 165 35 <3 5 18
Yeelirie | YYS1656.6-6.7m | CQ 10 75 <0.1 5 <0.5 <10 45 10 <3 10 50 4 9 21
Yeelirie | YYS1660.4-05m | H 12 95 0.1 5 <0.5 <10 50 10 <3 15 45 <3 11 175
Yeelirie | YYS1672.3-24m | LQT 16 75 <0.1 5 <05 <10 450 5 <3 160 60 <3 9 25
Yeelirie | YYS16723-23.1m | CQ 9 8 <0.1 10 <0.5 <10 30 20 <3 15 40 8 11 15
Yeelirie | YYHC0075 5:@?“3””9' 3 315 | <0.1 <5 <0.5 <10 10 15 <3 5 <20 <3 13 175
Yeelimie | YYHC0059C Palacochannel 4 23 | <0.1 <5 05 | <10 35 15 <3 5 <20 10 17 37
Tails YM0015 Tails (aging test) 45 15.81 0.1 11 <05 5560 | 19.61 226 222 11 40.9
Tails YM0046 Tails (aging test) 28 507 | <0.1 <5 <0.5 928 3.07 64.4 84 <10 | 19.26
Tails YM0074 Tails (aging test) 46 17.18 | <0.1 14 <0.5 4713 | 20.22 63.68 177 13 | 4553
Tails YMO0076 Tails (aging test) 36 4.79 <0.1 <5 <0.5 8184 3.14 90.97 49 <10 12.68
Tail ;CO.OS Leach Tails 60 9 0.1 10 <05 | <10 | 2100 15 <3 180 230 <3 9 37
esidue
Kalgoorlie | S1.8 (4 m) Tails 13 365 | <0.1 5 <0.5 <10 | 2300 10 <3 230 375 <3 7 45
Kalgoorlie | S1.9 (4-4.5m) Tails 13 20.5 <0.1 5 <0.5 <10 1800 10 <3 180 210 <3 7 180
Kalgoorlie | S2.10 (6 m) Underlying soil 22 18 0.4 35 0.5 <10 105 10 <3 215 550 <3 11 185
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Ni Pb Sb Sc Se Sn Sr Th TI u3os \") w Y Zn
Sample #
Material type | (ppm) | (ppm) | (ppm) | (pPm) | (PPM) | (PPM) | (PPM) | (PPM) | (pPM) | (ppm) | (PPm) | (PPM) | (Ppm) | (ppm)
Detection limit 1 0.5 0.1 5 0.5 10 5 4 3 4 20 3 1 0.5
Detection limit (tails, aging tests)
Kalgoorlie | S2.11 (6-6.75 m) Underlying soil 24 9.5 0.3 35 1 <10 95 5 <3 185 475 <3 11 30
Kalgoorlie | S2.14 (4-4.5 m) Tails 26 400 0.2 10 0.5 <10 1800 15 <3 360 420 <3 8 120
Kalgoorlie | S2.8 (4.5-5.25 m) Tails 28 225 <0.1 5 <0.5 <10 2900 10 <3 160 195 <3 7 70
Kalgoorlie | S2.9 (5.25-6 m) Underlying soil 33 205 0.2 15 0.5 <10 900 10 <3 450 340 <3 8 34
Kalgoorlie | S3.10 (5.75-6 m) Underlying soil 26 115 0.3 45 <0.5 <10 150 <4 <3 15 290 4 28 280
Kalgoorlie | S3.11 (3.75 m) Tails 9 215 <0.1 <5 <0.5 <10 1200 10 <3 250 210 <3 5 235
Kalgoorlie | S3.6 (4.5-5.25 m) Tails 21 25.5 0.4 50 <0.5 <10 135 <4 <3 15 280 6 34 130
Kalgoorlie | S3.7 (5.3-5.75 m) Tails 13 200 0.1 5 <0.5 <10 1300 5 <3 205 185 <3 6 41.5
Kalgoorlie | S3.8 (6-7 m) Underlying soil 38 7 0.3 35 0.5 <10 20 15 <3 125 410 <3 16 30.5
Kalgoorlie | S3.9 (8 m) Underlying soil 25 3 <0.1 30 <0.5 <10 15 10 <3 5 175 4 24 70
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Table A3.2: Bulk chemical assay data compared to BHP Billiton chemical database — major elements
Element Al Ca Fe K Mg Mn Na P S Si
Lithology
Units % % % % % % % % % %
Average crustal abundance (Bowen, 1979) 8.2 4.1 4.1 2.1 2.3 0.095 2.3 0.1 0.026 27.7
Summary Statistics taken from BHPBiIlliton chemical database. SRK sample details given below (grey highlight)
Loam (L) Min 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
P5 2.3 0.1 1.1 0.6 0.5 0.010 0.2 0.01 0.050 13.5
Median 4.7 1.4 2.3 1.2 3.9 0.030 0.5 0.01 0.135 254
Mean 4.5 4.0 2.1 1.1 4.8 0.026 0.8 0.01 1.717 25.0
P95 6.7 12.5 3.0 1.5 9.2 0.050 2.0 0.02 6.891 35.9
Max 6.7 14.8 3.3 1.6 10.2 0.050 2.0 0.03 7.350 36.9
n 18 18 18 18 18 18 18 18 18 18
Stdev 1 4.8 0.7 0.3 3.4 0.012 0.6 0.0 2.545 8.2
L/LT YYS156 0.7 m-1.5m 2.06 16.8 0.98 0.47 5.77 <0.01 0.49 <0.01 6 11.6
Carbonated loam (LT) Min 0.1 0.1 0.1 0.1 0.3 0.005 0.1 0.005 0.005 2.3
P5 0.9 25 0.4 0.3 1.6 0.005 0.2 0.005 0.060 7.9
Median 2.4 12.4 1.2 0.6 5.8 0.010 0.5 0.005 2.490 15.2
Mean 2.8 12.1 1.3 0.6 6.0 0.011 0.6 0.010 3.740 15.8
P95 6.0 204 2.7 1.2 11.3 0.030 1.2 0.020 11.572 25.7
Max 12.7 25.8 4.7 1.8 13.8 0.160 25 0.1 20.690 35.6
n 1417 1417 1417 1417 1417 1417 1417 1417 1417 1417
Stdev 2 5.5 0.7 0.3 3.0 0.009 0.3 0.0 3.942 5.5
LT YYS156A3 m—-4m 4 11 2 1 10 <0.01 0.5 <0.01 0.1 13
LT YYS156A1.5m-2.5m 3 8 1 1 10 0.01 1 <0.01 3 18
LT YYS1644.3m-4.4m 8 0.2 3 2 1 0.02 1 <0.01 0.1 29
L/LT YYS156 0.7 m-1.5m 2.06 16.8 0.98 0.47 5.77 <0.01 0.49 <0.01 6 11.6
Quartz-rich loam (LQ) Min 2.5 0.1 1.2 0.7 0.1 0.005 0.1 0.005 0.010 19.5
P5 3.2 0.1 1.6 0.8 0.1 0.010 0.2 0.005 0.014 23.0
Median 4.5 0.2 2.0 1.2 0.5 0.020 0.3 0.010 0.050 35.1
Mean 4.8 1.0 2.2 1.2 1.2 0.028 04 0.012 0.375 34.3
P95 7.4 4.9 3.2 1.6 5.8 0.050 0.9 0.020 2.563 39.2
Max 7.4 12.4 3.3 1.7 7.9 0.080 2.0 0.020 4.750 39.8
n 28 28 28 28 28 28 28 28 28 28
Stdev 1 2.6 0.6 0.3 2.0 0.016 04 0.0 1.087 5.0
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Element Al Ca Fe K Mg Mn Na P S Si
Lithology
Units % % % % % % % % % %
Average crustal abundance (Bowen, 1979) 8.2 4.1 4.1 2.1 2.3 0.095 2.3 0.1 0.026 27.7
Summary Statistics taken from BHPBiIlliton chemical database. SRK sample details given below (grey highlight)
LQT YYS167 2.3 m-24m 5 12.2 2.0 1.1 3.0 0.010 0.4 0.02 <0.05 20.3
Carbonated-quartz-rich loam (LQT) | Min 0.2 0.03 0.1 0.2 0.1 0.005 0.1 0.005 0.005 5.4
P5 1.2 0.3 0.6 0.3 0.9 0.005 0.2 0.005 0.040 11.0
Median 3.4 7.7 1.6 0.8 4.2 0.020 0.4 0.010 0.185 21.4
Mean 3.9 8.6 1.8 0.8 4.7 0.018 0.5 0.012 1.685 21.6
P95 8.2 19.6 3.5 1.4 9.9 0.040 1.2 0.030 7.727 34.1
Max 9.7 26.5 4.6 1.9 12.3 0.080 25 0.1 15.270 39.8
n 482 482 482 482 482 482 482 482 482 482
Stdev 2 6.2 0.9 0.3 2.9 0.013 0.3 0.008 2.773 7.2
LQT YYS167 2.3 m-24m 5 12.2 2.0 1.1 3.0 0.010 0.4 0.02 <0.05 20.3
Carbonated hardpan (HT) Min 1.9 0.5 0.8 0.4 1.0 0.005 0.1 0.01 0.010 14.1
P5 2.6 0.8 1.1 0.5 1.1 0.009 0.2 0.01 0.017 15.1
Median 7.5 2.6 3.1 1.2 2.6 0.040 0.3 0.02 0.060 25.2
Mean 6.7 5.0 2.9 1.1 3.1 0.032 0.3 0.02 0.108 24 .4
P95 9.3 15.1 4.1 1.4 71 0.050 0.5 0.02 0.346 30.6
Max 9.7 16.9 4.1 1.5 7.5 0.050 0.6 0.02 0.710 30.8
n 15 15 15 15 15 15 15 15 15 15
Stdev 2 5.1 1.0 0.3 2.0 0.015 0.1 0.01 0.172 5.1
HT YYS1651.5m-1.6 m 3 14.3 1.1 0.6 5.9 <0.01 0.1 0.02 0.300 18.0
Calcrete (T) Min 0.0 0.1 0.0 0.0 1.9 0.005 0.1 0.005 0.005 2.1
P5 0.1 7.8 0.1 0.1 5.4 0.005 0.2 0.005 0.020 5.8
Median 1.0 16.5 0.4 0.3 9.9 0.005 0.5 0.010 0.090 10.7
Mean 1.2 16.1 0.5 0.4 9.5 0.010 0.5 0.009 0.352 11.4
P95 3.4 23.6 1.4 0.8 124 0.030 0.9 0.020 1.999 18.9
Max 8.2 28.6 3.9 1.8 14.6 0.090 1.7 0.180 12.380 39.0
n 1402 1402 1402 1402 1402 1402 1402 1402 1402 1402
Stdev 1 4.7 0.5 0.2 2.2 0.010 0.2 0.0 1.003 4.4
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Element Al Ca Fe K Mg Mn Na P S Si
Lithology

Units % % % % % % % % % %

Average crustal abundance (Bowen, 1979) 8.2 4.1 4.1 2.1 2.3 0.095 2.3 0.1 0.026 27.7
Summary Statistics taken from BHPBiIlliton chemical database. SRK sample details given below (grey highlight)

T YYS1583.75m-4.75m 0.2 17.4 0.2 0.1 12.2 <0.01 0.3 <0.01 <0.05 5.9
T YYS158 3.5 m-3.75 m 0.1 16.8 0.1 0.1 12.4 <0.01 0.4 <0.01 0.150 8.0
Transition calcrete (TCQ) Min 0.1 0.04 0.1 0.1 0.4 0.005 0.1 0.005 0.005 3.3
P5 0.6 0.2 0.3 0.2 1.8 0.005 0.2 0.005 0.020 6.1
Median 2.7 13.1 1.2 0.6 8.1 0.020 0.4 0.010 0.080 13.2
Mean 3.4 12.1 1.5 0.7 7.5 0.020 0.5 0.010 0.417 14.6
P95 8.8 20.8 3.6 1.5 11.5 0.060 0.8 0.020 2.649 275
Max 13.2 30.0 5.1 2.3 14.4 0.710 1.2 0.1 11.160 37.9
n 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084
Stdev 3 6.2 1.0 0.4 2.9 0.025 0.2 0.006 1.152 6.8
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Element Al Ca Fe K Mg Mn Na P S Si
Lithology
Units % % % % % % % % % %

Average crustal abundance (Bowen, 1979) 8.2 4.1 4.1 2.1 2.3 0.095 2.3 0.1 0.026 27.7

Summary Statistics taken from BHPBiIlliton chemical database. SRK sample details given below (grey highlight)
TCQ YYS1624.5m-4.6 m 3 0.6 1.0 1.5 2.3 <0.01 0.6 <0.01 0.150 37.0
TCQ YYS1573.65m-4.1m 4 15.6 1.7 0.7 3.0 0.020 0.2 0.02 0.150 18.1
TCQ/CQT YYS15945m-52m 7 1.0 3.0 1.4 2.3 0.100 0.4 0.01 <0.05 29.8
Carbonated Clay-Quartz (CQT) Min 1.0 0.005 0.4 0.3 0.1 0.005 0.2 0.005 0.005 6.1
P5 4.4 0.1 1.9 1.1 0.4 0.010 0.3 0.005 0.030 19.9
Median 8.3 0.1 3.5 1.5 1.0 0.020 0.5 0.010 0.080 29.0
Mean 8.2 0.7 3.4 1.5 1.4 0.019 0.5 0.013 0.193 28.8
P95 12.0 4.7 4.8 1.8 4.3 0.030 0.7 0.030 0.600 36.5
Max 141 23.1 6.3 2.5 11.4 0.350 1.2 0.1 10.230 40.8
n 6281 6281 6281 6281 6281 6281 6281 6281 6281 6281
Stdev 2 2.3 0.9 0.2 1.4 0.015 0.1 0.01 0.624 5.2
CQT YYS16452m-53m 8 0.2 3.2 1.7 1.3 0.030 0.4 0.01 <0.05 30.7
TCQ/CQT YYS15945m-52m 7 1.0 3.0 1.4 2.3 0.100 0.4 0.01 <0.05 29.8
Clay Quartz (CQ) Min 2.6 0.005 1.0 0.6 0.2 0.005 0.2 0.005 0.005 11.3
P5 4.7 0.1 1.9 1.2 0.3 0.005 0.3 0.005 0.040 241
Median 8.7 0.1 3.5 1.6 0.8 0.020 0.5 0.010 0.080 295
Mean 8.4 0.1 3.4 1.5 0.9 0.019 0.5 0.011 0.121 29.9
P95 11.9 0.1 4.8 1.8 1.7 0.030 0.8 0.020 0.170 36.6
Max 14.4 13.3 6.1 2.5 9.8 0.440 2.4 0.1 8.480 40.4
n 2571 2571 2571 2571 2571 2571 2571 2571 2571 2571
Stdev 2 0.5 0.9 0.2 0.5 0.022 0.1 0.01 0.333 4.0
CQ YYS156A 12 m-12.75 m 9 0.1 3.4 14 1.6 0.020 0.7 0.02 0.200 29.1
CQ (poss channel sand) YYS16323 m-23.1m 11 0.1 4.1 2.1 1.7 0.020 0.5 0.01 0.400 25.9
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Table A3.3: Bulk chemical assay data compared to BHP Billiton chemical database — minor and trace elements
Lithology Element Ag As Ba Co Cr Cu Mo Ni Pb Sr Us0s \" Zn
Units ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm Ppm Ppm
Average crustal abundance (Bowen, 1979) 0.07 1.5 0.05 20 100 50 1.5 80 14 370 2.8 160 75
Summary Statistics taken from BHPBIlliton chemical database. SRK sample details given below (grey highlight)
Loam (L) Min 0.00 0.0 0.00 0 0 0 0 0 0 0 0 0 0
P5 0.25 2.0 0.01 3 29 9 0.5 11 7 35 15.9 42 18
Median 0.25 4.0 0.01 5 68 16 2.0 15 10 143 37.5 61 30
Mean 0.25 7.1 0.01 5 63 17 1.9 15 10 303 97.5 74 31
P95 0.25 16.0 0.03 7 92 33 3.6 19 13 852 286 113 46
Max 0.25 16.0 0.03 8 99 35 7.0 20 16 954 294 115 47
n 18 18 18 18 18 18 18 18 18 18 18 18 18
Stdev 0 5.3 0.01 1 23 7 1.5 4 2 302 104 30 11
L/LT YYS156 0.7 m-1.5m <0.05 11.5 [ 0.006 3 30 11.5 1.4 11 5 700 235 85 18
Carbonated loam (LT) Min 0.25 0.5 0.01 1 10 2 0.5 1 2 56 2.0 5 2
P5 0.25 3.0 0.01 1 10 6 0.5 4 3 146 25.8 37 8
Median 0.25 11.0 0.01 3 37 11 2.0 9 8 589 273 111 18
Mean 0.26 12.5 0.01 3 39 12 1.8 10 8 1627 399 122 21
P95 0.25 26 0.02 6 72 20 3.0 18 14 6797 1033 234 41
Max 1.33 47 0.13 47 132 235 10.0 37 90 [ 42110 | 10843 1733 215
n 1417 1417 1417 1417 1417 1417 1417 1417 1417 1417 1417 1417 1416
Stdev 0.07 7.2 0.01 2 19 8 1.2 4 4 3717 589 100 13
LT YYS156A3m—-4m <0.05 10 [ 0.0040 4 45 21 3 12 7 430 1100 245 35
LT YYS156A 1.5m-25m <0.05 9 | 0.0075 4 45 18 2 11 7 355 700 165 700
LT YYS1644.3m-44m <0.05 3 ] 0.0285 7 115 20 2 15 13 65 15 60 30
L/LT YYS156 0.7 m-1.5m <0.05 11.5 | 0.0060 3 30 11.5 1.4 11 5 700 235 85 18
Quartz-rich loam (LQ) Min 0.25 0.5 0.01 2 38 8 0.5 9 5 28 4 32 13
P5 0.25 0.5 0.01 3 51 9 0.5 9 6 31 5 33 14
Median 0.25 2.0 0.03 5 63 13 2.0 12 8 60 11.5 45 24
Mean 0.25 3.0 0.03 5 67 16 1.5 13 12 98 22.4 51 27
P95 0.25 8.0 0.05 10 90 35 2.7 20 13 259 72 100 51
Max 0.25 11.0 0.05 12 94 48 3.0 22 113 846 141 117 52
n 28 28 28 28 28 28 28 28 28 28 28 28 28
Stdev 0 2.7 0.01 2 13 9 0.8 4 20 157 29.1 21 12
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Lithology Element Ag As Ba Co Cr Cu Mo Ni Pb Sr Us0s \" Zn
Units ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm Ppm Ppm
Average crustal abundance (Bowen, 1979) 0.07 1.5 0.05 20 100 50 1.5 80 14 370 2.8 160 75
Summary Statistics taken from BHPBIlliton chemical database. SRK sample details given below (grey highlight)
LQT YYS1672.3 m-24m <0.05 5.0 0.03 5 55 17 1.7 16 8 450 160 60 25
Carbonated-quartz-rich loam | Min 0.25 0.5 0.01 1 10 4 0.5 2 2 30 2.0 14 4
(LQT)
P5 0.25 1.0 0.01 1 20 8 0.5 5 4 61 11.0 29 10
Median 0.25 8.0 0.01 4 49 13 2.0 12 9 311 84 81 24
Mean 0.27 10.0 0.01 4 52 14 1.6 12 10 708 189 91 27
P95 0.25 26.0 0.03 9 91 25 3.0 23 15 2195 674 186 50
Max 1.48 42.0 0.06 28 131 75 6.0 30 485 | 30100 2085 374 182
n 482 482 482 482 482 482 482 482 482 482 482 482 482
Stdev 0.1 7.9 0.01 2 23 7 0.8 5 22 1821 249 53 16
LQT YYS1672.3 m-24m <0.05 5.0 0.03 5 55 17 1.7 16 8 450 160 60 25
Carbonated hardpan (HT) Min 0.25 0.5 0.01 2 26 9 0.5 7 4 76 8 38 15
P5 0.25 0.9 0.01 3 33 13 0.9 10 6 83 12.9 46 19
Median 0.25 3.0 0.01 8 80 20 2.0 22 12 148 27 69 37
Mean 0.25 6.6 0.02 7 73 19 1.6 20 11 446 69 78 37
P95 0.25 22.6 0.06 10 95 25 2.3 28 14 1756 311 135 53
Max 0.25 31.0 0.12 10 99 25 3.0 29 14 2863 364 162 54
n 15 15 15 15 15 15 15 15 15 15 15 15 15
Stdev 0 8.7 0.03 3 22 5 0.7 6 3 739 107 32 11
HT YYS1651.5m-1.6 m <0.05 5.0 0.01 3 40 13 0.6 13 5 290 165 35 18
Calcrete (T) Min 0.25 0.5 0.01 1 10 1 0.5 1 2 34 8.0 5 1
P5 0.25 0.5 0.01 1 10 3 0.5 1 2 301 25 18 3
Median 0.25 5.0 0.01 1 21 7 2.0 4 6 585 246 93 9
Mean 0.31 6.9 0.01 2 22 8 1.9 5 7 708 724 172 13
P95 0.25 20.0 0.02 5 47 16 5.0 10 13 987 3218 615 31
Max 21.16 45.0 0.87 22 112 40 13.0 24 377 | 100000 | 11142 1971 711
n 1402 1402 1402 1402 1402 1402 1402 1402 1402 1402 1402 1402 1402
Stdev 1 6.8 0.03 2 14 4 1.5 3 11 2706 1180 220 23
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Lithology Element Ag As Ba Co Cr Cu Mo Ni Pb Sr Us0s \" Zn
Units ppm ppm % ppm ppm ppm ppm ppm ppm ppm ppm Ppm Ppm
Average crustal abundance (Bowen, 1979) 0.07 1.5 0.05 20 100 50 1.5 80 14 370 2.8 160 75
Summary Statistics taken from BHPBIlliton chemical database. SRK sample details given below (grey highlight)
T YYS158 3.75m-4.75m <0.05 0.5 0.01 1 <20 4 1.1 5 1 600 150 75 27
T YYS158 3.5 m-3.75 m <0.05 1.0 0.00 1 <20 7 1.9 5 1 550 55 50 265
Transition calcrete (TCQ) Min 0.25 0.5 0.01 1 10 1 0.5 1 2 37 6.0 11 1
P5 0.25 1 0.01 1 10 5 0.5 3 3 90 28 33 6
Median 0.25 8 0.01 4 38 11 2.0 8 10 568 480 156 17
Mean 0.27 11 0.02 4 43 12 2.9 9 10 2784 1331 296 20
P95 0.25 26 0.06 8 92 21 8.0 20 19 | 11767 5172 951 45
Max 2.90 119 1.45 109 239 104 23.0 44 43 | 181600 | 26682 4698 158
n 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084 2084
Stdev 0.1 9.6 0.04 5 25 6 2.4 5 5| 11587 2295 393 13
TCQ YYS1624.5m-4.6 m <0.05 3.0 0.03 3 45 8 21 7 4 75 45 65 14
TCQ YYS1573.65m-4.1m <0.05 3.5 0.01 4 50 19 2.0 14 6 280 140 60 47
TCQ/CQT YYS1594.5m-52m <0.05 8.5 0.03 11 80 30 4.5 17 10 50 10 120 85
Carbonated Clay-Quartz | Min 0.25 0.5 0.01 1 10 2 0.5 4 2 10 2.0 30 10
(cQm
P5 0.25 4.0 0.01 3 50 10 1.0 9 8 48 9 59 17
Median 0.25 15.0 0.03 5 89 19 4.0 16 15 78 79 141 34
Mean 0.26 19.7 0.03 5 88 19 4.2 16 15 3147 533 207 34
P95 0.25 51.0 0.05 8 124 31 9.0 23 25| 11870 2786 603 52
Max 9.25 97.0 0.37 60 1503 106 23.0 40 57 | 282900 | 21402 3646 176
n 6281 6281 6281 6281 6281 6281 6281 6281 6281 6281 6279 6281 6281
Stdev 0.2 15.4 0.02 2 29 7 2.5 4 5| 16057 1229 217 11
cQrt YYS16452m-53m <0.05 4.0 0.03 7 85 22 1.9 14 11 60 20 60 38
TCQ/CQT YYS1594.5m-52m <0.05 8.5 0.03 11 80 30 4.5 17 10 80 10 120 85
Clay Quartz (CQ) Min 0.25 0.5 0.01 1 21 6 0.5 6 2 10 2.0 21 12
P5 0.25 3.0 0.01 3 51 11 1.0 9 8 45 8.0 57 18
Median 0.25 8.0 0.03 5 94 20 4.0 16 14 65 21 120 32
Mean 0.26 12.4 0.03 5 91 20 4.7 16 15 999 126 137 33
P95 0.25 38.0 0.05 8 128 32 10.0 23 24 846 514 259 48
Max 4.02 95.0 0.28 81 183 60 24.0 34 69 | 195400 8870 1794 102
n 2571 2571 2571 2571 2571 2571 2571 2571 2571 2571 2571 2571 2571
Stdev 0.1 11.5 0.01 2 24 6 2.7 4 5 8038 458 95 10
CQ YYS156A 12 m-12.75m | <0.05 13.5 0.02 5 80 20 6.5 13 13 50 65 145 125
CQ (poss channel sand) YYS163 23 m - 23.1 m <0.05 3.0 0.02 8 100 31 1.5 20 14 1000 15 65 39
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Appendix 4: Bottle Roll Test Results
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Appendix 4A: Bottle Roll Tests

Leach Extraction #4 Start Leach Extraction 4 (De-ionised water)

YYS158 3.75m - 4.5m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 2/04/2010 9 00 3/04/2010 8 30 4/04/2010 10 53 5/04/2010 6 40

CO2 Addition y y y y Assay
Elapsed Time (days) 00 10 2.1 29

Bottle Tare Wt (g) 1633.8

Solids Mass (g) (wet) 358 9

Liquor Mass (g9) 1076.6 761.35

Gross Wt (g) 3068.9 3067.9 3062.1 3053.4

Total Mass 1435.1 1434.1 14283 1419.6

Temp (Deg C) 18.8 18.9 248 22.2

pH 9.09 7.72 7.33 7.27

ORP (mV Ag/AgCl) 240 218 186 191 192.7
EC (mS/cm) 1.783 2.92 3.11 3.25

Calcium (pg/L) 126000
Iron (ug/L) <100
Magnesium (ug/L) 177000
Phosphorus (ug/L) <1000
Potassium (ug/L) 98800
Silicon (ug/L) 47000
Sodium (ug/L) 447000
Aluminium (ug/L) 28
Antimony (ug/L) <5
Arsenic (ug/L) 8.6
Barium (ug/L) 57
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 1300
Cadmium (ug/L) 7.4
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) 9.1
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 32
Nickel (pg/L) <5
Selenium (ug/L) 19
Silver (ug/L) <5
Strontium (ug/L) 2000
Thallium (ug/L) 74
Tin (ug/L) 73
Uranium (ug/L) 620
Vanadium (ug/L) 180
Zinc (ug/L) 140
Mercury (pg/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 1030
Bicarbonate as CaCO3 (mg/L) 1030
Electrical Conductivity (uS/cm) 3600
Ammonia as N (mg N/L) <1
pH (pH) 8.2
Total Organic Carbon (mg/L) 200
Chloride (mg/L) 470
Bromide (mg/L) 1.7
Fluoride (mg/L) 2
Nitrate (mg/L) 9.9
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 220
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Appendix 4A: Bottle Roll Tests

Leach Extraction #15 Start Leach Extraction 15 (De-ionised water)

YYS165 1.5m - 1.6m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 27/04/2010 9 00 28/04/2010 9 00 29/04/2010 9 00 30/04/2010 9 00

CO2 Addition y y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1634.5

Solids Mass (g) (wet) 2378

Liquor Mass (g) 7132

Gross Wt (g) 2585.5 2583.4 2582.4 2572.2

Total Mass 951 0 948 9 947.9 937.7

Temp (Deg C) 21.7 19.5 196 22

pH 9.06 7.57 7.22 7.27

ORP (mV Ag/AgCl) 173 208 190 238 95
EC (mS/cm) 0391 1.311 1665 1.479

Calcium (ug/L) 84000
Iron (ug/L) <100
Magnesium (ug/L) 80000
Phosphorus (ug/L) <1000
Potassium (ug/L) 70000
Silicon (ug/L) 78000
Sodium (ug/L) 190000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) 12
Barium (ug/L) 160
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 670
Cadmium (ug/L) 0.8
Chromium (ug/L) 6
Cobalt (ug/L) <5
Copper (ug/L) 10
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 9
Nickel (pg/L) <5
Selenium (ug/L) <5
Silver (ug/L) <5
Strontium (ug/L) 930
Thallium (ug/L) 6
Tin (pg/L) <5
Uranium (ug/L) 350
Vanadium (ug/L) 71
Zinc (ug/L) 98
Mercury (ug/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 720
Bicarbonate as CaCO3 (mg/L) 700
Electrical Conductivity (uS/cm) 1500
Ammonia as N (mg N/L) <1
pH (pH) 8.2
Total Organic Carbon (mg/L) 19
Chloride (mg/L) 99
Bromide (mg/L) <5
Fluoride (mg/L) 0.7
Nitrate (mg/L) 12
Nitrite (mg/L) <0.1
Orthophosphate (mg/L) <005
Sulphate (mg/L) 18
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Appendix 4A: Bottle Roll Tests

Leach Extraction #18 Start Leach Extraction 18 (De-ionised water)

YYS166 0.4m - 0.5m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 27/04/2010 9 00 28/04/2010 9 00 29/04/2010 9 00 30/04/2010 9 00

CO2 Addition y y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1632.9

Solids Mass (g) (wet) 300 2

Liquor Mass (g) 900 3

Gross Wt (g) 2833.2 2830.4 2829 2824.9

Total Mass 1200.3 1197.5 1196.1 1192.0

Temp (Deg C) 225 20.4 193 22.1

pH 8.51 7.19 6.85 6.84

ORP (mV Ag/AgCl) 165 92 232 255 110
EC (mS/cm) 0652 1.741 1076 1.066

Calcium (ug/L) 9600
Iron (ug/L) <100
Magnesium (ug/L) 25000
Phosphorus (ug/L) <1000
Potassium (ug/L) 55000
Silicon (ug/L) 28000
Sodium (ug/L) 190000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) 77
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 700
Cadmium (ug/L) <02
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) <5
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) 41
Molybdenum (ug/L) 13
Nickel (pg/L) <5
Selenium (ug/L) 9
Silver (ug/L) <5
Strontium (ug/L) 260
Thallium (ug/L) <5
Tin (pg/L) 6
Uranium (ug/L) 53
Vanadium (ug/L) 7
Zinc (ug/L) 110
Mercury (ug/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 1300
Bicarbonate as CaCO3 (mg/L) 38
Electrical Conductivity (uS/cm) 1200
Ammonia as N (mg N/L) <1
pH (pH) 10
Total Organic Carbon (mg/L) 6.2
Chloride (mg/L) 240
Bromide (mg/L) <5
Fluoride (mg/L) <5
Nitrate (mg/L) 12
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 74
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Appendix 4A: Bottle Roll Tests

Leach Extraction #19 Start Leach Extraction 19 (De-ionised water)

YYS156A 1.5m - 2.5m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/03/2010 13 00 31/03/2010 11 30 1/04/2010 12 05 2/04/2010 8 00

CO2 Addition y y y y Assay
Elapsed Time (days) 00 09 2.0 28

Bottle Tare Wt (g) 1630.2

Solids Mass (g) (wet) 332.4

Liquor Mass (g9) 1002.1 600

Gross Wt (g) 2963.9 2963.7 2959 2 2938.2

Total Mass 1333.7 1333.5 13290 1308.0

Temp (Deg C) 22.2 245 262 19.3

pH 8.23 7.27 7.27 72

ORP (mV Ag/AgCl) 227 239 200 205 194
EC (mS/cm) 5.85 7.14 7.06 7.01

Calcium (pg/L) 688000
Iron (ug/L) <100
Magnesium (ug/L) 189000
Phosphorus (ug/L) <1000
Potassium (ug/L) 207000
Silicon (ug/L) 37000
Sodium (ug/L) 1110000
Aluminium (ug/L) 35
Antimony (ug/L) <5
Arsenic (ug/L) 20
Barium (ug/L) 82
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 4300
Cadmium (ug/L) <5
Chromium (ug/L) 7
Cobalt (ug/L) <5
Copper (ug/L) 20
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) 38
Molybdenum (ug/L) 72
Nickel (pg/L) 8.4
Selenium (ug/L) 23
Silver (ug/L) <5
Strontium (ug/L) 5400
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 2000
Vanadium (ug/L) 140
Zinc (ug/L) 140
Mercury (pg/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 486
Bicarbonate as CaCO3 (mg/L) 486
Electrical Conductivity (uS/cm) 8890
Ammonia as N (mg N/L) <1
pH (pH) 8
Total Organic Carbon (mg/L) 40
Chloride (mg/L) 790
Bromide (mg/L) 1.7
Fluoride (mg/L) 15
Nitrate (mg/L) 39
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 2800
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Appendix 4A: Bottle Roll Tests

Leach Extraction #20 Start Leach Extraction 20 (De-ionised water)

YYS157 3.65m - 4.1m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/03/2010 13 05 31/03/2010 11 40 1/04/2010 12 00 2/04/2010 8 05

CO2 Addition y y y y Assay
Elapsed Time (days) 00 09 2.0 28

Bottle Tare Wt (g) 1678.3

Solids Mass (g) (wet) 321.1

Liquor Mass (g9) 965 8 807.96

Gross Wt (g) 2964.4 2963.3 2961.4 2949.2

Total Mass 1286.1 1285.0 1283.1 1270.9

Temp (Deg C) 22.7 245 26.1 19.3

pH 9.65 7.69 7.47 7.4

ORP (mV Ag/AgCl) 172 190 178 180 180.9
EC (uS/cm) 434 1498 1675 1945

Calcium (ug/L) 57900
Iron (ug/L) <100
Magnesium (ug/L) 55700
Phosphorus (ug/L) <1000
Potassium (ug/L) 62100
Silicon (ug/L) 46000
Sodium (ug/L) 297000
Aluminium (ug/L) 20
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) 23
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 780
Cadmium (ug/L) <5
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) <5
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 35
Nickel (pg/L) <5
Selenium (ug/L) 9.6
Silver (ug/L) <5
Strontium (ug/L) 540
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 87
Vanadium (ug/L) 60
Zinc (pg/L) 120
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 827
Bicarbonate as CaCO3 (mg/L) 827
Electrical Conductivity (uS/cm) 2040
Ammonia as N (mg N/L) <1
pH (pH) 8.3
Total Organic Carbon (mg/L) 1
Chloride (mg/L) 100
Bromide (mg/L) <05
Fluoride (mg/L) 2.1
Nitrate (mg/L) 0.9
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 68
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Appendix 4A: Bottle Roll Tests

Leach Extraction #21 Start Leach Extraction 21 (De-ionised water)

YYS158 3.5m - 3.75m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 2/04/2010 10 15 3/04/2010 8 35 4/04/2010 10 56 5/04/2010 7 00

CO2 Addition y y y y Assay
Elapsed Time (days) 00 09 2.0 29

Bottle Tare Wt (g) 1627.3

Solids Mass (g) (wet) 300 6

Liquor Mass (g9) 901 6 640

Gross Wt (g) 2829.6 2828.1 28235 2817.2

Total Mass 1202.3 1200.8 1196 2 1189.9

Temp (Deg C) 20.2 19 249 22.3

pH 8.91 7.52 7.16 7.23

ORP (mV Ag/AgCl) 235 195 189 179 183.3
EC (mS/cm) 3.54 4.44 3.91 3.94

Calcium (ug/L) 180000
Iron (ug/L) <100
Magnesium (ug/L) 237000
Phosphorus (ug/L) <1000
Potassium (ug/L) 138000
Silicon (ug/L) 44000
Sodium (ug/L) 812000
Aluminium (ug/L) 20
Antimony (ug/L) <5
Arsenic (ug/L) 6.3
Barium (ug/L) 51
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 2000
Cadmium (ug/L) 7.1
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) 12
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 120
Nickel (pg/L) <5
Selenium (ug/L) 16
Silver (ug/L) <5
Strontium (ug/L) 2600
Thallium (ug/L) 74
Tin (pg/L) <5
Uranium (ug/L) 550
Vanadium (ug/L) 110
Zinc (ug/L) 160
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 922
Bicarbonate as CaCO3 (mg/L) 922
Electrical Conductivity (uS/cm) 6420
Ammonia as N (mg N/L) <1
pH (pH) 8.2
Total Organic Carbon (mg/L) 43
Chloride (mg/L) 1200
Bromide (mg/L) 4
Fluoride (mg/L) 2.5
Nitrate (mg/L) 14
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 460
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Appendix 4A: Bottle Roll Tests

Leach Extraction #22 Start Leach Extraction 22 (De-ionised water)

YYS156A 12m - 12.75m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/03/2010 13 10 31/03/2010 11 50 1/04/2010 11 52 2/04/2010 8 10

CO2 Addition y y y y Assay
Elapsed Time (days) 00 09 1.9 28

Bottle Tare Wt (g) 1630.3

Solids Mass (g) (wet) 303 2

Liquor Mass (g9) 910 3 646

Gross Wt (g) 2843.8 2842.2 28378 2830.3

Total Mass 12135 1211.9 12075 1200.0

Temp (Deg C) 22.3 24.9 26.1 19.4

pH 7.73 7.04 6.85 7.27

ORP (mV Ag/AgCl) 176 200 204 185 186.2
EC (mS/cm) 4.16 3.87 3.62 3.55

Calcium (ug/L) 70100
Iron (ug/L) <100
Magnesium (ug/L) 131000
Phosphorus (ug/L) <1000
Potassium (ug/L) 193000
Silicon (ug/L) 18000
Sodium (ug/L) 1020000
Aluminium (ug/L) 12
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) 51
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 4600
Cadmium (ug/L) <5
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) 7.1
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) 53
Molybdenum (ug/L) 31
Nickel (pg/L) <5
Selenium (ug/L) 24
Silver (ug/L) <5
Strontium (ug/L) 1400
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 34
Vanadium (ug/L) 33
Zinc (ug/L) 170
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 161
Bicarbonate as CaCO3 (mg/L) 161
Electrical Conductivity (uS/cm) 7720
Ammonia as N (mg N/L) <1
pH (pH) 8.1
Total Organic Carbon (mg/L) 25
Chloride (mg/L) 1500
Bromide (mg/L) 3.6
Fluoride (mg/L) 0.5
Nitrate (mg/L) 51
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 710
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Appendix 4A: Bottle Roll Tests

Leach Extraction #23 Start Leach Extraction 23 (De-ionised water)

YYS159 4.5m - 5.2m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/03/2010 13 15 31/03/2010 12 00 1/04/2010 11 45 2/04/2010 8 20

CO2 Addition y y y y Assay
Elapsed Time (days) 00 09 1.9 28

Bottle Tare Wt (g) 1629.3

Solids Mass (g) (wet) 319.7

Liquor Mass (g) 959.1 - Not recorded

Gross Wt (g) 2907.5 2906.7 2903 6 2900.4

Total Mass 1278.2 1277.4 12743 1271.1

Temp (Deg C) 22.8 24.7 26.4 19.4

pH 9.25 7.99 7.47 7.49

ORP (mV Ag/AgCl) 159 181 229 187 235.4
EC (mS/cm) 1.24 2.073 2.39 2.43

Calcium (ug/L) 51700
Iron (ug/L) 320
Magnesium (ug/L) 47600
Phosphorus (ug/L) <1000
Potassium (ug/L) 93300
Silicon (ug/L) 36000
Sodium (ug/L) 447000
Aluminium (ug/L) 24
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) 9.8
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 1400
Cadmium (ug/L) <5
Chromium (ug/L) 37
Cobalt (ug/L) <5
Copper (ug/L) <5
Lead (ug/L) <5
Lithium (ug/L) 11
Manganese (ug/L) 5.2
Molybdenum (ug/L) 66
Nickel (pg/L) <5
Selenium (ug/L) <5
Silver (ug/L) <5
Strontium (ug/L) 470
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 33
Vanadium (ug/L) 73
Zinc (ug/L) 140
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 827
Bicarbonate as CaCO3 (mg/L) 827
Electrical Conductivity (uS/cm) 2650
Ammonia as N (mg N/L) <1
pH (pH) 8.4
Total Organic Carbon (mg/L) 35
Chloride (mg/L) 260
Bromide (mg/L) 0.8
Fluoride (mg/L) 2.9
Nitrate (mg/L) 3.4
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 92
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Appendix 4A: Bottle Roll Tests

BARREN LIQUOR - for bottle rolls

BARREN LIQUOR

Assay
Elapsed Time (days)
Bottle Tare Wt (g)
Solids Mass (g) (wet)
Liquor Mass (Barren)g
Gross Wt (g)
Total Mass
ORP (mV) 140.1
Calcium (pg/L) 500
Iron (ug/L) 450
Magnesium (ug/L) 350
Phosphorus (ug/L) <1000
Potassium (ug/L) 1590000
Silicon (pg/L) 13000
Sodium (ug/L) 44800000
Aluminium (ug/L) 780
Antimony (ug/L) <5
Arsenic (ug/L) 7900
Barium (ug/L) 10
Beryllium (pg/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 30000
Cadmium (ug/L) <5
Chromium (ug/L) 350
Cobalt (ug/L) <5
Copper (ug/L) 80
Lead (ug/L) <5
Lithium (pg/L) 6
Manganese (ug/L) <5
Molybdenum (ug/L) 2400
Nickel (ug/L) <5
Selenium (ug/L) 490
Silver (ug/L) <5
Strontium (ug/L) 60
Thallium (pg/L) <5
Tin (ug/L) 10
Uranium (ug/L) 100000
Vanadium (ug/L) 35000
Zinc (ug/L) 130
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 75300
Bicarbonate as CaCO3 (mg/L) <10
Electrical Conductivity (uS/cm) 85600
Ammonia as N (mg N/L) 14
pH (pH) 10.9
Total Organic Carbon (mg/L) 1000
Chloride (mg/L) 15000
Bromide (mg/L) 43
Fluoride (mg/L) <0.5
Nitrate (mg/L) 610
Nitrite (mg/L) <0.5
Orthophosphate (mg/L) <0.5
Sulphate (mg/L) 8800
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Appendix 4A: Bottle Roll Tests

Leach Extraction #24

Start

Leach Extraction 24 (Barren liquor)

YYS156 0.7m - 1.5m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 22/03/2010 12 14 23/03/2010 12 17 24/03/2010 12 20 25/03/2010 12 21

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1627.5
Solids Mass (g) (wet) 309
Liquor Mass (g9) 9279 755.31
Gross Wt (g) 2863.3 2862.3 2858 2854.5
Total Mass 1235.8 1234.8 12305 1227.0
Temp (Deg C) 22.8 24.9 25.4 27.3
pH 105 1027 103 1022
ORP (mV Ag/AgCl) 202 144 163 153 121.1
EC (mS/cm) 80.4 82.6 748 77.6
Calcium (ug/L) 5760
Iron (ug/L) <100
Magnesium (ug/L) 2440
Phosphorus (ug/L) <1000
Potassium (ug/L) 1660000
Silicon (ug/L) 12000
Sodium (ug/L) 42200000
Aluminium (ug/L) 88
Antimony (ug/L) <5
Arsenic (ug/L) 2300
Barium (ug/L) 98
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 33000
Cadmium (ug/L) 31
Chromium (ug/L) 150
Cobalt (ug/L) <5
Copper (ug/L) 140
Lead (ug/L) 11
Lithium (ug/L) <5
Manganese (ug/L) 15
Molybdenum (ug/L) 1600
Nickel (pg/L) 32
Selenium (ug/L) 310
Silver (ug/L) <5
Strontium (ug/L) 400
Thallium (ug/L) 160
Tin (ug/L) 8.1
Uranium (ug/L) 77000
Vanadium (ug/L) 20000
Zinc (ug/L) 170
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 23200
Bicarbonate as CaCO3 (mg/L) 2180
Electrical Conductivity (uS/cm) 87900
Ammonia as N (mg N/L) <1
pH (pH) 10 2
Total Organic Carbon (mg/L) 95
Chloride (mg/L) 16000
Bromide (mg/L) 46
Fluoride (mg/L) <05
Nitrate (mg/L) 650
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 54000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #25

Start

Leach Extraction 25 (Barren liquor)

YYS156A 0.7m - 1.5m

inc Head

24 hour bottle readings

48 hour bottle readings | 72 hour bottle readings

Time 22/03/2010 13 45 23/03/2010 13 54 24/03/2010 13 55 25/03/2010 13 46

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1629.9
Solids Mass (g) (wet) 321
Liquor Mass (g9) 963 2 791
Gross Wt (g) 2913.8 2909.4 2907.1 2903.3
Total Mass 1283.9 1279.5 12772 12734
Temp (Deg C) 22.6 27 268 275
pH 1055 1021 10.27 1021
ORP (mV Ag/AgCl) 140 120 141 110 117.5
EC (mS/cm) 87.3 82 78 80.2
Calcium (pg/L) 3490
Iron (ug/L) <100
Magnesium (ug/L) 3000
Phosphorus (ug/L) <1000
Potassium (ug/L) 1820000
Silicon (ug/L) 6610
Sodium (ug/L) 41200000
Aluminium (ug/L) 5.1
Antimony (ug/L) <5
Arsenic (ug/L) 4200
Barium (ug/L) 20
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 36000
Cadmium (ug/L) <5
Chromium (ug/L) 230
Cobalt (ug/L) <5
Copper (ug/L) 110
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) 5.4
Molybdenum (ug/L) 2500
Nickel (pg/L) 12
Selenium (ug/L) 420
Silver (ug/L) <5
Strontium (ug/L) 67
Thallium (ug/L) 86
Tin (pg/L) <5
Uranium (ug/L) 86000
Vanadium (ug/L) 18000
Zinc (ug/L) 130
Mercury (pg/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 24100
Bicarbonate as CaCO3 (mg/L) 2240
Electrical Conductivity (uS/cm) 88200
Ammonia as N (mg N/L) <1
pH (pH) 10 2
Total Organic Carbon (mg/L) 54
Chloride (mg/L) 15000
Bromide (mg/L) 46
Fluoride (mg/L) <05
Nitrate (mg/L) 640
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 49000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #26

Start

Leach Extraction 26 (Barren liquor)

YYS164 4.3m - 4.4m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 16/04/2010 11 45 17/04/2010 11 45 18/04/2010 11 45 19/04/2010 11 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1627.9
Solids Mass (g) (wet) 302.1
Liquor Mass (g) 908.1
Gross Wt (g) 2837.9 2805.7 28008 2792.2
Total Mass 1210.0 1177.8 11729 1164.3
Temp (Deg C) 22.6 26 248 20.9
pH 10.76 1057 10.63 10 68
ORP (mV Ag/AgCl) 201 170 158 161 102
EC (mS/cm) 88.8 82.6 842 84.4
Calcium (ug/L) 4260
Iron (ug/L) 130
Magnesium (ug/L) 1520
Phosphorus (ug/L) <1000
Potassium (ug/L) 1900000
Silicon (ug/L) 62000
Sodium (ug/L) 44000000
Aluminium (ug/L) 19
Antimony (ug/L) <5
Arsenic (ug/L) 6200
Barium (ug/L) 140
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 27000
Cadmium (ug/L) <5
Chromium (ug/L) 320
Cobalt (ug/L) <5
Copper (ug/L) 61
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2000
Nickel (pg/L) <5
Selenium (ug/L) 420
Silver (ug/L) <5
Strontium (ug/L) 290
Thallium (ug/L) 66
Tin (ug/L) 27
Uranium (ug/L) 77000
Vanadium (ug/L) 27000
Zinc (ug/L) 570
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 70300
Bicarbonate as CaCO3 (mg/L) 1230
Electrical Conductivity (uS/cm) 71800
Ammonia as N (mg N/L) <1
pH (pH) 105
Total Organic Carbon (mg/L) 23
Chloride (mg/L) 14000
Bromide (mg/L) 35
Fluoride (mg/L) 1.6
Nitrate (mg/L) 570
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 7700
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Appendix 4A: Bottle Roll Tests

Leach Extraction #27

Start

Leach Extraction 27 (Barren liquor)

YYS163 23m - 23.1m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 16/04/2010 13 45 17/04/2010 13 45 18/04/2010 13 45 19/04/2010 13 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1630.1
Solids Mass (g) (wet) 2826
Liquor Mass (g9) 849
Gross Wt (g) 2761.7 2760.4 2758 8 2753.3
Total Mass 1131.6 1130.3 1128.7 1123.2
Temp (Deg C) 225 26.1 25.1 21
pH 10 86 10.71 10.75 1081
ORP (mV Ag/AgCl) 160 144 177 135 89
EC (mS/cm) 93.1 67 75 59.9
Calcium (ug/L) 2660
Iron (ug/L) <100
Magnesium (ug/L) 35400
Phosphorus (ug/L) <1000
Potassium (ug/L) 1820000
Silicon (ug/L) 3320
Sodium (ug/L) 44000000
Aluminium (ug/L) 37
Antimony (ug/L) <5
Arsenic (ug/L) 4700
Barium (ug/L) 47
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 29000
Cadmium (ug/L) <5
Chromium (ug/L) 350
Cobalt (ug/L) <5
Copper (ug/L) 41
Lead (ug/L) 6.7
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2100
Nickel (pg/L) <5
Selenium (ug/L) 440
Silver (ug/L) <5
Strontium (ug/L) 510
Thallium (ug/L) <5
Tin (ug/L) 55
Uranium (ug/L) 34000
Vanadium (ug/L) 15000
Zinc (ug/L) 410
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 67600
Bicarbonate as CaCO3 (mg/L) 914
Electrical Conductivity (uS/cm) 73200
Ammonia as N (mg N/L) <1
pH (pH) 106
Total Organic Carbon (mg/L) 18
Chloride (mg/L) 16000
Bromide (mg/L) 39
Fluoride (mg/L) 2
Nitrate (mg/L) 640
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 10000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #28

Start

Leach Extraction 28 (Barren liquor)

YYS164 5.2m - 5.3m

inc Head

24 hour bottle readings

48 hour bottle readings | 72 hour bottle readings

Time 16/04/2010 13 45 17/04/2010 13 45 18/04/2010 13 45 19/04/2010 13 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1634.0
Solids Mass (g) (wet) 300 6
Liquor Mass (g) 901.1
Gross Wt (g) 2835.5 2834.4 2828 8 2819.3
Total Mass 1201.5 1200.4 11948 1185.3
Temp (Deg C) 22.4 21.1 21.7 21.9
pH 1081 10.79 10.75 10.72
ORP (mV Ag/AgCl) 135 214 125 132 116
EC (mS/cm) 92 81 80 80.1
Calcium (ug/L) 4160
Iron (ug/L) <100
Magnesium (ug/L) 1400
Phosphorus (ug/L) <1000
Potassium (ug/L) 1800000
Silicon (ug/L) 76000
Sodium (ug/L) 43900000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) 6700
Barium (ug/L) 8.8
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 25000
Cadmium (ug/L) <5
Chromium (ug/L) 360
Cobalt (ug/L) <5
Copper (ug/L) 59
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2000
Nickel (pg/L) <5
Selenium (ug/L) 410
Silver (ug/L) <5
Strontium (ug/L) 34
Thallium (ug/L) <5
Tin (ug/L) 6.9
Uranium (ug/L) 40000
Vanadium (ug/L) 27000
Zinc (ug/L) 560
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 70000
Bicarbonate as CaCO3 (mg/L) 1730
Electrical Conductivity (uS/cm) 70400
Ammonia as N (mg N/L) <1
pH (pH) 105
Total Organic Carbon (mg/L) 24
Chloride (mg/L) 11000
Bromide (mg/L) 32
Fluoride (mg/L) 2.3
Nitrate (mg/L) 490
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 7000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #29

Start

Leach Extraction 29 (Barren liquor)

YYS165 6.6m - 6.7m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 23/04/2010 13 45 24/04/2010 13 45 25/04/2010 13 45 26/04/2010 13 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1630.3
Solids Mass (g) (wet) 301.7
Liquor Mass (g) 905 2
Gross Wt (g) 2837.2 2835.5 2835 2805
Total Mass 1206.9 1205.2 1204.7 1174.7
Temp (Deg C) 23.8 23.8 21.4 223
pH 10 95 10.73 10.75 10.77
ORP (mV Ag/AgCl) 98 161 143 105 17
EC (mS/cm) 93.9 82.1 81.1 83.2
Calcium (ug/L) 4100
Iron (ug/L) 200
Magnesium (ug/L) 2300
Phosphorus (ug/L) <1000
Potassium (ug/L) 1400000
Silicon (ug/L) 64000000
Sodium (ug/L) 44000000
Aluminium (ug/L) 50
Antimony (ug/L) 8
Arsenic (ug/L) 7700
Barium (ug/L) 240
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 34000
Cadmium (ug/L) 1
Chromium (ug/L) 3300
Cobalt (ug/L) <5
Copper (ug/L) 51
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2500
Nickel (pg/L) <5
Selenium (ug/L) 510
Silver (ug/L) <5
Strontium (ug/L) 600
Thallium (ug/L) <5
Tin (ug/L) 20
Uranium (ug/L) 110000
Vanadium (ug/L) 37000
Zinc (ug/L) 560
Mercury (ug/L) 1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 71000
Bicarbonate as CaCO3 (mg/L) 3200
Electrical Conductivity (uS/cm) 73000
Ammonia as N (mg N/L) 1
pH (pH) 11
Total Organic Carbon (mg/L) 740
Chloride (mg/L) 14000
Bromide (mg/L) 37
Fluoride (mg/L) 6.6
Nitrate (mg/L) 610
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 2500

SRK Consulting: BHP047_Part 1_GeochemAssessment_LabProgramme

15 0f 29

March 2011



Appendix 4A: Bottle Roll Tests

Leach Extraction #30

Start

Leach Extraction 30 (Barren liquor)

YYS167 2.3m - 2.4m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 16/04/2010 13 45 17/04/2010 13 45 18/04/2010 13 45 19/04/2010 13 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1633.6
Solids Mass (g) (wet) 296 3
Liquor Mass (g) 888.1
Gross Wt (g) 2818.1 2818 28153 2812
Total Mass 1184.5 1184.4 1181.7 1178.4
Temp (Deg C) 225 21.1 218 21.9
pH 1091 1082 10.79 10.74
ORP (mV Ag/AgCl) 142 205 156 203 136
EC (mS/cm) 95 81.6 803 79.3
Calcium (ug/L) 3730
Iron (ug/L) <100
Magnesium (ug/L) 1830
Phosphorus (ug/L) <1000
Potassium (ug/L) 1890000
Silicon (ug/L) 44000
Sodium (ug/L) 42200000
Aluminium (ug/L) 7.8
Antimony (ug/L) <5
Arsenic (ug/L) 6700
Barium (ug/L) 210
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 28000
Cadmium (ug/L) <5
Chromium (ug/L) 350
Cobalt (ug/L) <5
Copper (ug/L) 59
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 1900
Nickel (pg/L) <5
Selenium (ug/L) 410
Silver (ug/L) <5
Strontium (ug/L) 270
Thallium (ug/L) <5
Tin (ug/L) 55
Uranium (ug/L) 44000
Vanadium (ug/L) 28000
Zinc (ug/L) 570
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 72100
Bicarbonate as CaCO3 (mg/L) 1820
Electrical Conductivity (uS/cm) 71500
Ammonia as N (mg N/L) <1
pH (pH) 106
Total Organic Carbon (mg/L) 24
Chloride (mg/L) 16000
Bromide (mg/L) 34
Fluoride (mg/L) 2.2
Nitrate (mg/L) 600
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 9400
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Appendix 4A: Bottle Roll Tests

Leach Extraction #31

Start

Leach Extraction 31 (Barren liquor)

YYS167 23m - 23.1m

inc Head

24 hour bottle readings

48 hour bottle readings | 72 hour bottle readings

Time 27/04/2010 13 45 28/04/2010 13 45 29/04/2010 13 45 30/04/2010 13 45

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1630.5
Solids Mass (g) (wet) 3009
Liquor Mass (g9) 902 5
Gross Wt (g) 2833.7 2827.8 2827.7 2823.6
Total Mass 1203.2 1197.3 11972 1193.1
Temp (Deg C) 19.7 20.2 19.4 17.4
pH 1101 1091 10.86 1095
ORP (mV Ag/AgCl) 65 65 205 229 20
EC (mS/cm) 93.2 76.5 832 79
Calcium (ug/L) 3900
Iron (ug/L) 300
Magnesium (ug/L) 6600
Phosphorus (ug/L) <1000
Potassium (ug/L) 1400000
Silicon (ug/L) 17000
Sodium (ug/L) 44000000
Aluminium (ug/L) <50
Antimony (ug/L) <5
Arsenic (ug/L) 7100
Barium (ug/L) 200
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 30000
Cadmium (ug/L) 1.1
Chromium (ug/L) 3.4
Cobalt (ug/L) <5
Copper (ug/L) 59
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2500
Nickel (pg/L) 5
Selenium (ug/L) 520
Silver (ug/L) <5
Strontium (ug/L) 800
Thallium (ug/L) <5
Tin (pg/L) 5
Uranium (ug/L) 74000
Vanadium (ug/L) 26000
Zinc (ug/L) 470
Mercury (ug/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 70000
Bicarbonate as CaCO3 (mg/L) 2100
Electrical Conductivity (uS/cm) 75000
Ammonia as N (mg N/L) <1
pH (pH) 11
Total Organic Carbon (mg/L) 100
Chloride (mg/L) 15000
Bromide (mg/L) 30
Fluoride (mg/L) 5.8
Nitrate (mg/L) 620
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 2600
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Appendix 4A: Bottle Roll Tests

Leach Extraction #33

Start

Leach Extraction 33 (Barren liquor)

YYS164 26.2m - 26.3m

inc Head

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Time 23/04/2010 11 30 24/04/2010 11 30 25/04/2010 11 30 26/04/2010 11 30

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1636.3
Solids Mass (g) (wet) 300.4
Liquor Mass (g9) 902 2
Gross Wt (g) 2837.3 2836.2 2836.1 2834.5
Total Mass 1201.0 1199.9 11998 1198.2
Temp (Deg C) 24.1 23.9 21.4 22.6
pH 11 02 1088 10.87 1092
ORP (mV Ag/AgCl) 189 172 164 172 29
EC (mS/cm) 94.4 814 809 84.9
Calcium (ug/L) 3800
Iron (ug/L) 200
Magnesium (ug/L) 9200
Phosphorus (ug/L) <1000
Potassium (ug/L) 1600000
Silicon (ug/L) 11000
Sodium (ug/L) 53000000
Aluminium (ug/L) 120
Antimony (ug/L) <5
Arsenic (ug/L) 7800
Barium (ug/L) 46
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 38000
Cadmium (ug/L) 1.1
Chromium (ug/L) 3500
Cobalt (ug/L) <5
Copper (ug/L) 86
Lead (ug/L) 5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 3100
Nickel (pg/L) <5
Selenium (ug/L) 560
Silver (ug/L) <5
Strontium (ug/L) 640
Thallium (ug/L) 10
Tin (pg/L) <5
Uranium (ug/L) 110000
Vanadium (ug/L) 39000
Zinc (ug/L) 530
Mercury (ug/L) 1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 74000
Bicarbonate as CaCO3 (mg/L) 2300
Electrical Conductivity (uS/cm) 76000
Ammonia as N (mg N/L) 1.1
pH (pH) 11
Total Organic Carbon (mg/L) 78
Chloride (mg/L) 5100
Bromide (mg/L) 35
Fluoride (mg/L) 6.6
Nitrate (mg/L) 640
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 810
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Appendix 4A: Bottle Roll Tests

Leach Extraction #34 Start Leach Extraction 34 (Barren liquor)

YYS156A 0.7m - 1.5m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 2/04/2010 11 30 3/04/2010 8 45 4/04/2010 11 00 5/04/2010 7 10

CcOo2 y y y y Assay
Elapsed Time (days) 00 09 2.0 28

Bottle Tare Wt (g) 1630.0

Solids Mass (g) (wet) 310.7

Liquor Mass (g9) 934 8 726

Gross Wt (g) 2875.3 2872.2 2870.7 2868.7

Total Mass 1245.3 1242.2 1240.7 1238.7

Temp (Deg C) 21.7 19 249 22.3

pH 1055 10.15 9.83 9.7

ORP (mV Ag/AgCl) 1.36 153 160 196 147.3
EC (mS/cm) 70.1 74.7 73 77.6

Calcium (pg/L) 6060
Iron (ug/L) <100
Magnesium (ug/L) 12300
Phosphorus (ug/L) <1000
Potassium (ug/L) 1670000
Silicon (ug/L) 6220
Sodium (ug/L) 39700000
Aluminium (ug/L) 34
Antimony (ug/L) <5
Arsenic (ug/L) 2100
Barium (ug/L) 26
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 30000
Cadmium (ug/L) 7.9
Chromium (ug/L) 100
Cobalt (ug/L) <5
Copper (ug/L) 110
Lead (ug/L) 7.3
Lithium (ug/L) <5
Manganese (ug/L) 7.5
Molybdenum (ug/L) 1600
Nickel (pg/L) 7.2
Selenium (ug/L) 310
Silver (ug/L) 5.4
Strontium (ug/L) 36
Thallium (ug/L) 55
Tin (ug/L) 16
Uranium (ug/L) 74000
Vanadium (ug/L) 16000
Zinc (ug/L) 280
Mercury (pg/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 25000
Bicarbonate as CaCO3 (mg/L) 7240
Electrical Conductivity (uS/cm) 86700
Ammonia as N (mg N/L) 1.2
pH (pH) 9.6
Total Organic Carbon (mg/L) 2900
Chloride (mg/L) 15000
Bromide (mg/L) 52
Fluoride (mg/L) <05
Nitrate (mg/L) 670
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 47000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #35 Start Leach Extraction 35 (Barren liquor)

YYS163 23.0m - 23.1m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | 96hr bottle roll reading

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30 4/05/2010 11 30

CcOo2 y n n y y Assay
Elapsed Time (days) 00 10 2.0 30 4.0

Bottle Tare Wt (g) 1628.1

Solids Mass (g) (wet) 282.1

Liquor Mass (g9) 846.1

Gross Wt (g) 2756 2754.9 2750 5 2750 2746

Total Mass 1127.9 1126.8 1122.4 1121.9 11179

Temp (Deg C) 20.2 25 23.1 24 185

pH 10 94 10 62 10.66 10 62 10.51

ORP (mV Ag/AgCl) 151 138 190 113 145 35
EC (mS/cm) 91.3 50.2 65.1 50.4 39.7

Calcium (pg/L) 100
Iron (ug/L) <100
Magnesium (ug/L) 88000
Phosphorus (ug/L) <1000
Potassium (ug/L) 1700000
Silicon (ug/L) 7500
Sodium (ug/L) 44000000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) 5300
Barium (ug/L) 78
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 28000
Cadmium (ug/L) 7
Chromium (ug/L) 71
Cobalt (ug/L) <5
Copper (ug/L) 93
Lead (ug/L) 8
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2400
Nickel (pg/L) <5
Selenium (ug/L) 550
Silver (ug/L) <5
Strontium (ug/L) 660
Thallium (ug/L) 180
Tin (ug/L) 13
Uranium (ug/L) 85000
Vanadium (ug/L) 16000
Zinc (ug/L) 420
Mercury (pg/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 79000
Bicarbonate as CaCO3 (mg/L) 190
Electrical Conductivity (uS/cm) 77000
Ammonia as N (mg N/L) <1
pH (pH) 8.3
Total Organic Carbon (mg/L) 16
Chloride (mg/L) 23000
Bromide (mg/L) 46
Fluoride (mg/L) <5
Nitrate (mg/L) 740
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 12000
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Appendix 4A: Bottle Roll Tests

Leach Extraction #36 Start Leach Extraction 36 (Barren liquor)

YYS164 5.2m-5.3m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | 96hr bottle roll reading

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30 4/05/2010 11 30

CcOo2 y n n y y Assay
Elapsed Time (days) 00 10 2.0 30 4.0

Bottle Tare Wt (g) 1630.1

Solids Mass (g) (wet) 3009

Liquor Mass (g9) 902.7

Gross Wt (g) 2833.4 2831.3 2829 2 2826.7 2820.7

Total Mass 1203.3 1201.2 1199.1 1196.6 1190 6

Temp (Deg C) 20.1 25.1 228 24.6 192

pH 1089 10 54 10.63 1052 10.46

ORP (mV Ag/AgCl) 123 159 198 139 138 39
EC (mS/cm) 90.3 77.8 793 77.9 78.4

Calcium (pg/L) 3300
Iron (ug/L) <100
Magnesium (ug/L) 2400
Phosphorus (ug/L) <1000
Potassium (ug/L) 1900000
Silicon (ug/L) 61000
Sodium (ug/L) 43000000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) 7300
Barium (ug/L) 48
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 23000
Cadmium (ug/L) <0.2
Chromium (ug/L) 75
Cobalt (ug/L) <5
Copper (ug/L) 66
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2300
Nickel (pg/L) <5
Selenium (ug/L) 500
Silver (ug/L) <5
Strontium (ug/L) 510
Thallium (ug/L) <5
Tin (pg/L) 9
Uranium (ug/L) 74000
Vanadium (ug/L) 24000
Zinc (ug/L) 660
Mercury (pg/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 79000
Bicarbonate as CaCO3 (mg/L) 220
Electrical Conductivity (uS/cm) 74000
Ammonia as N (mg N/L) <1
pH (pH) 8.5
Total Organic Carbon (mg/L) 18
Chloride (mg/L) 20000
Bromide (mg/L) 36
Fluoride (mg/L) <5
Nitrate (mg/L) 700
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 8200
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Appendix 4A: Bottle Roll Tests

Leach Extraction #37 Start Leach Extraction 37 (Barren liquor)

YYS165 6.6m - 6.7m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | 96hr bottle roll reading

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30 4/05/2010 11 30

CcOo2 y n n y y Assay
Elapsed Time (days) 00 10 2.0 30 4.0

Bottle Tare Wt (g) 1632.4

Solids Mass (g) (wet) 3018

Liquor Mass (g) 907.1

Gross Wt (g) 2840.3 2840 28376 2835.3 28332

Total Mass 1207.9 1207.6 12052 1202.9 1200 8

Temp (Deg C) 19.7 25.1 232 23.9 19.7

pH 1108 1057 10.65 10.6 10.52

ORP (mV Ag/AgCl) 92 117 200 187 148 48
EC (mS/cm) 89.7 85 828 79 818

Calcium (ug/L) 3200
Iron (ug/L) 200
Magnesium (ug/L) 3500
Phosphorus (ug/L) <1000
Potassium (ug/L) 1900000
Silicon (ug/L) 55000
Sodium (ug/L) 45000000
Aluminium (ug/L) <5
Antimony (ug/L) <5
Arsenic (ug/L) 7500
Barium (ug/L) 270
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 26000
Cadmium (ug/L) <0.2
Chromium (ug/L) 77
Cobalt (ug/L) <5
Copper (ug/L) 120
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2600
Nickel (pg/L) <5
Selenium (ug/L) 530
Silver (ug/L) <5
Strontium (ug/L) 1000
Thallium (ug/L) 8
Tin (ug/L) 12
Uranium (ug/L) 91000
Vanadium (ug/L) 27000
Zinc (ug/L) 680
Mercury (ug/L) <1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 81000
Bicarbonate as CaCO3 (mg/L) 210
Electrical Conductivity (uS/cm) 76000
Ammonia as N (mg N/L) <1
pH (pH) 10
Total Organic Carbon (mg/L) 24
Chloride (mg/L) 23000
Bromide (mg/L) 39
Fluoride (mg/L) 6
Nitrate (mg/L) 730
Nitrite (mg/L) <5
Orthophosphate (mg/L) <5
Sulphate (mg/L) 9600
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Appendix 4A: Bottle Roll Tests

Leach Extraction #38 Start Leach Extraction 38 (Barren liquor)

YYS167 2.3m - 2.4m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30

CcOo2 y Y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1630.2

Solids Mass (g) (wet) 291.4

Liquor Mass (g) 874.4

Gross Wt (g) 2794.4 2794.3 2793.4 2792.1

Total Mass 1164.2 1164.1 11632 1161.9

Temp (Deg C) 20.6 19.2 16 8 19.3

pH 1089 10.72 10.53 10.16

ORP (mV Ag/AgCl) 201 146 231 203 120
EC (mS/cm) 78.4 78.2 649 83.7

Calcium (ug/L) 2200
Iron (ug/L) <50
Magnesium (ug/L) 11000
Phosphorus (ug/L) <100
Potassium (ug/L) 1500000
Silicon (ug/L) 55000
Sodium (ug/L) 43000000
Aluminium (ug/L) <50
Antimony (ug/L) <5
Arsenic (ug/L) 2300
Barium (ug/L) 550
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 25000
Cadmium (ug/L) 5.8
Chromium (ug/L) 85
Cobalt (ug/L) <5
Copper (ug/L) 30
Lead (ug/L) 4
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2000
Nickel (pg/L) 24
Selenium (ug/L) 95
Silver (ug/L) <5
Strontium (ug/L) 1200
Thallium (ug/L) 40
Tin (pg/L) <5
Uranium (ug/L) 82000
Vanadium (ug/L) 29000
Zinc (ug/L) 90
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) 0.1
Total Alkalinity as CaCO3 (mg/L) 75000
Bicarbonate as CaCO3 (mg/L) 5300
Electrical Conductivity (uS/cm) 238000
Ammonia as N (mg N/L) 1
pH (pH) 10
Total Organic Carbon (mg/L) 2400
Chloride (mg/L) 19000
Bromide (mg/L) 92
Fluoride (mg/L) 17
Nitrate (mg/L) 150
Nitrite (mg/L) 0.59
Orthophosphate (mg/L) 3.4
Sulphate (mg/L) 3600
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Appendix 4A: Bottle Roll Tests

Leach Extraction #39 Start Leach Extraction 39 (Barren liquor)

YYS167 23m - 23.1m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30

CcOo2 y Y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1630.0

Solids Mass (g) (wet) 3012

Liquor Mass (g9) 905

Gross Wt (g) 2833.6 2833.6 28323 2829.5

Total Mass 1203.6 1203.6 12023 1199.5

Temp (Deg C) 20.5 19.2 16 6 15.3

pH 1107 1082 10.63 1052

ORP (mV Ag/AgCl) 57 109 215 210 110
EC (mS/cm) 82.7 75.5 835 83.5

Calcium (pg/L) 2500
Iron (ug/L) 150
Magnesium (ug/L) 37000
Phosphorus (ug/L) <100
Potassium (ug/L) 1400000
Silicon (ug/L) 24000
Sodium (ug/L) 41000000
Aluminium (ug/L) 70
Antimony (ug/L) <5
Arsenic (ug/L) 1200
Barium (ug/L) 430
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 26000
Cadmium (ug/L) 13
Chromium (ug/L) 78
Cobalt (ug/L) <1
Copper (ug/L) 21
Lead (ug/L) 17
Lithium (ug/L) 8
Manganese (ug/L) <5
Molybdenum (ug/L) 2100
Nickel (pg/L) 34
Selenium (ug/L) 77
Silver (ug/L) <5
Strontium (ug/L) 1500
Thallium (ug/L) 64
Tin (pg/L) <5
Uranium (ug/L) 78000
Vanadium (ug/L) 25000
Zinc (ug/L) 190
Mercury (pg/L) <0.1
Acidity as CaCO3 (mg/L) <0.1
Total Alkalinity as CaCO3 (mg/L) 72000
Bicarbonate as CaCO3 (mg/L) 4500
Electrical Conductivity (uS/cm) 258000
Ammonia as N (mg N/L) 1.9
pH (pH) 10
Total Organic Carbon (mg/L) 2300
Chloride (mg/L) 18000
Bromide (mg/L) 87
Fluoride (mg/L) 25
Nitrate (mg/L) 140
Nitrite (mg/L) 0.52
Orthophosphate (mg/L) 0.53
Sulphate (mg/L) 3400
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Appendix 4A: Bottle Roll Tests

Leach Extraction #40 Start Leach Extraction 40 (Barren liquor)

YYS164 26.2m - 26.3m inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 30/04/2010 11 30 1/05/2010 11 30 2/05/2010 11 30 3/05/2010 11 30

CcOo2 y Y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1628.9

Solids Mass (g) (wet) 3003

Liquor Mass (g9) 900 3

Gross Wt (g) 2828.9 2826.4 2826 3 2823

Total Mass 1200.0 1197.5 1197.4 1194.1

Temp (Deg C) 21.2 19.4 16 5 15.1

pH 1108 10.76 106 10.49

ORP (mV Ag/AgCl) 276 163 263 132 100
EC (mS/cm) 93.4 76.2 852 84.5

Calcium (ug/L) 2800
Iron (ug/L) 220
Magnesium (ug/L) 64000
Phosphorus (ug/L) <100
Potassium (ug/L) 1300000
Silicon (ug/L) 16000
Sodium (ug/L) 41000000
Aluminium (ug/L) 150
Antimony (ug/L) <5
Arsenic (ug/L) 1100
Barium (ug/L) 110
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 28000
Cadmium (ug/L) <5
Chromium (ug/L) 78
Cobalt (ug/L) <1
Copper (ug/L) 26
Lead (ug/L) 45
Lithium (ug/L) 15
Manganese (ug/L) <5
Molybdenum (ug/L) 2500
Nickel (pg/L) 17
Selenium (ug/L) 73
Silver (ug/L) <5
Strontium (ug/L) 1900
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 16000
Vanadium (ug/L) 29000
Zinc (ug/L) 90
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <0.1
Total Alkalinity as CaCO3 (mg/L) 72000
Bicarbonate as CaCO3 (mg/L) 2900
Electrical Conductivity (uS/cm) 227000
Ammonia as N (mg N/L) 1.2
pH (pH) 10
Total Organic Carbon (mg/L) 1300
Chloride (mg/L) 18000
Bromide (mg/L) 90
Fluoride (mg/L) 27
Nitrate (mg/L) 140
Nitrite (mg/L) 0.63
Orthophosphate (mg/L) 0.38
Sulphate (mg/L) 3400
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Appendix 4A: Bottle Roll Tests

CONTROL #41 Start CONTROL 41 (No Solid - DI water - Air)
DI water - Air inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings
Time 23/03/2010 12 05 24/03/2010 12 30 25/03/2010 11 34 26/03/2010 11 42

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1632.0
Solids Mass (g) (wet) 0
Liquor Mass (DI water)g 900 2 884
Gross Wt (g) 2531.1 2527.5 2525.4 2522.5
Total Mass 900 2 8955 893.4 890 5
Temp (Deg C) 23.2 25.1 26.1 29.4
pH 9.59 9.52 9.59 8.43
ORP (mV Ag/AgCl) 184 122 169 175 193.9
EC (uS/cm) 19.8 42 50 51
Calcium (ug/L) 1200
Iron (ug/L) <100
Magnesium (ug/L) 189
Phosphorus (ug/L) <1000
Potassium (ug/L) 3980
Silicon (ug/L) 328
Sodium (ug/L) 3630
Aluminium (ug/L) 12
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) <5
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 96
Cadmium (ug/L) <5
Chromium (ug/L) <5
Cobalt (ug/L) <5
Copper (ug/L) <5
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 10
Nickel (pg/L) <5
Selenium (ug/L) <5
Silver (ug/L) <5
Strontium (ug/L) 5.3
Thallium (ug/L) <5
Tin (pg/L) <5
Uranium (ug/L) 22
Vanadium (ug/L) 5.3
Zinc (ug/L) 150
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 36
Bicarbonate as CaCO3 (mg/L) 36
Electrical Conductivity (uS/cm) 39
Ammonia as N (mg N/L) <1
pH (pH) 7.8
Total Organic Carbon (mg/L) 1.9
Chloride (mg/L) 2.6
Bromide (mg/L) <05
Fluoride (mg/L) <05
Nitrate (mg/L) <05
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 1.3

SRK Consulting: BHP047_Part 1_GeochemAssessment_LabProgramme

26 of 29

March 2011



Appendix 4A: Bottle Roll Tests

CONTROL #42 Start CONTROL 42 (No Solid - DI water - CO2)

DI water - CO2 inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 11/05/2010 12 05 12/05/2010 12 05 13/05/2010 12 05 14/05/2010 12 05

CO2 Addition y y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1629.9

Solids Mass (g) (wet) 0

Liquor Mass (DI water)g 900

Gross Wt (g) 2529.9 2528.2 2525 2450.4

Total Mass 900 0 898 3 895.1 820 5

Temp (Deg C) 19.1 17 139 138

pH 9 755 7.04 6.66

ORP (mV Ag/AgCl) 131 281 237 251 58
EC (uSlcm) 26 113 125 145

Calcium (ug/L) 1500
Iron (ug/L) <50
Magnesium (ug/L) <500
Phosphorus (ug/L) 2000
Potassium (ug/L) 17000
Silicon (ug/L) 200
Sodium (ug/L) 16000
Aluminium (ug/L) <50
Antimony (ug/L) <5
Arsenic (ug/L) <5
Barium (ug/L) <20
Beryllium (ug/L) <1
Bismuth (ug/L) <1
Boron (ug/L) 110
Cadmium (ug/L) <02
Chromium (ug/L) <1
Cobalt (ug/L) <1
Copper (ug/L) <5
Lead (ug/L) <1
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) <5
Nickel (pg/L) <5
Selenium (ug/L) <1
Silver (ug/L) <5
Strontium (ug/L) 9
Thallium (ug/L) <1
Tin (pg/L) <5
Uranium (ug/L) 79
Vanadium (ug/L) 11
Zinc (ug/L) 95
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) 25
Total Alkalinity as CaCO3 (mg/L) 30
Bicarbonate as CaCO3 (mg/L) 30
Electrical Conductivity (uS/cm) 380
Ammonia as N (mg N/L) 0.03
pH (pH) 8.2
Total Organic Carbon (mg/L) <5
Chloride (mg/L) 20
Bromide (mg/L) <20
Fluoride (mg/L) <05
Nitrate (mg/L) <002
Nitrite (mg/L) <002
Orthophosphate (mg/L) 0.08
Sulphate (mg/L) <5
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Appendix 4A: Bottle Roll Tests

CONTROL #43 Start CONTROL 43 (No Solid - BARREN LIQ - Air)
BARREN LIQ - Air inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings
Time 23/03/2010 12 05 24/03/2010 12 30 25/03/2010 11 34 26/03/2010 11 42

Assay
Elapsed Time (days) 00 10 2.0 30
Bottle Tare Wt (g) 1630.8
Solids Mass (g) (wet) 0
Liquor Mass (Barren)g 900.1 870
Gross Wt (g) 2530.9 2513.1 2509 8 2507.9
Total Mass 900.1 8823 879.0 877.1
Temp (Deg C) 22 25.1 26.1 28.9
pH 1097 11 10.94 1091
ORP (mV Ag/AgCl) 91 107 111 120 117
EC (mS/cm) 98.2 93 976 97.4
Calcium (ug/L) 590
Iron (ug/L) 130
Magnesium (ug/L) 310
Phosphorus (ug/L) <1000
Potassium (ug/L) 1610000
Silicon (ug/L) 13000
Sodium (ug/L) 42200000
Aluminium (ug/L) 490
Antimony (ug/L) <5
Arsenic (ug/L) 8400
Barium (ug/L) 17
Beryllium (ug/L) <5
Bismuth (ug/L) <5
Boron (ug/L) 31000
Cadmium (ug/L) <5
Chromium (ug/L) 400
Cobalt (ug/L) <5
Copper (ug/L) 76
Lead (ug/L) <5
Lithium (ug/L) <5
Manganese (ug/L) <5
Molybdenum (ug/L) 2400
Nickel (pg/L) <5
Selenium (ug/L) 500
Silver (ug/L) <5
Strontium (ug/L) 66
Thallium (ug/L) <5
Tin (ug/L) 12
Uranium (ug/L) 100000
Vanadium (ug/L) 36000
Zinc (ug/L) 58
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <20
Total Alkalinity as CaCO3 (mg/L) 77200
Bicarbonate as CaCO3 (mg/L) 186
Electrical Conductivity (uS/cm) 85700
Ammonia as N (mg N/L) 1
pH (pH) 109
Total Organic Carbon (mg/L) 590
Chloride (mg/L) 14000
Bromide (mg/L) 48
Fluoride (mg/L) <05
Nitrate (mg/L) 630
Nitrite (mg/L) <05
Orthophosphate (mg/L) <05
Sulphate (mg/L) 7000
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Appendix 4A: Bottle Roll Tests

CONTROL #44 Start CONTROL 44 (No Solid - BARREN LIQ - CO2)

BARREN LIQ - CO2 inc Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings

Time 11/05/2010 12 05 12/05/2010 12 05 13/05/2010 12 05 14/05/2010 12 05

CO2 Addition y y y y Assay
Elapsed Time (days) 00 10 2.0 30

Bottle Tare Wt (g) 1629.8

Solids Mass (g) (wet) 0

Liquor Mass (Barren)g 900 6 870

Gross Wt (g) 2530.4 2529.2 2528.7 2527.7

Total Mass 900 6 899.4 898.9 897 9

Temp (Deg C) 17.8 17 138 13.9

pH 11.2 1091 10.71 1058

ORP (mV Ag/AgCl) 140 219 144 134 110
EC (mS/cm) 91.1 93.1 938 96

Calcium (ug/L) 3200
Iron (ug/L) <50
Magnesium (ug/L) 600
Phosphorus (ug/L) <100
Potassium (ug/L) 1400000
Silicon (ug/L) 32000
Sodium (ug/L) 42000000
Aluminium (ug/L) <50
Antimony (ug/L) <5
Arsenic (ug/L) 2700
Barium (ug/L) 60
Beryllium (ug/L) <1
Bismuth (ug/L) <1
Boron (ug/L) 28000
Cadmium (ug/L) <5
Chromium (ug/L) 63
Cobalt (ug/L) <1
Copper (ug/L) 150
Lead (ug/L) 11
Lithium (ug/L) <5
Manganese (ug/L) 9
Molybdenum (ug/L) 1900
Nickel (pg/L) 6
Selenium (ug/L) 100
Silver (ug/L) <5
Strontium (ug/L) 110
Thallium (ug/L) <5
Tin (ug/L) 10
Uranium (ug/L) 79000
Vanadium (ug/L) 38000
Zinc (ug/L) 290
Mercury (ug/L) <0.1
Acidity as CaCO3 (mg/L) <0.1
Total Alkalinity as CaCO3 (mg/L) 76000
Bicarbonate as CaCO3 (mg/L) 3800
Electrical Conductivity (uS/cm) 222000
Ammonia as N (mg N/L) 1.3
pH (pH) 11
Total Organic Carbon (mg/L) 630
Chloride (mg/L) 18000
Bromide (mg/L) 84
Fluoride (mg/L) 22
Nitrate (mg/L) 150
Nitrite (mg/L) 0.51
Orthophosphate (mg/L) 0.61
Sulphate (mg/L) 3300
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential) lof14

SEQUENTIAL #1 Sequence 1 Sequence 2 Sequence 3
YYS1583.75m _4.75m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 22/03/2010 11:42| __ 23/03/2010 11:42 24/03/2010 11:42 25/03/2010 11:42 25/03/2010 15:00 26/03/2010 15:00 27/03/2010 15:00 28/03/2010 15:00 28/03/2010 10:20)] 29/03/2010 10:20)] 30/03/2010 10:20) 31/03/2010 10:20)]
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1629.0 1629.0 1629.0
Solids Mass (g) (wet) 3143 2913 359.6
Liquor Mass (g) 9438 1474.7 1082
Gross Wt (g) 2887.1 3595.6 3066
[Total Mass (solid+liquor) g 1258.1 1966 14416
[Temp (Deg C) 244 262 249 256 257 283 259 236 217 24.9 2 237
pH 8.7 9.08 8.94 8.78 9.01 9.12 9.22 9.17 974 59 3: 9.42
ORP (mV Ag/AgCl) 340 173 180 111 168.4 163 192 103 130 160.3 180 75 1 236 406.7
EC (uS/cm) 1931 2190 2110 2190 244 578 625 663 137 87 1 353
[Calcium (ug/t) 20100 8720 8080
|iron (ug/L) <100 <100 <100
Magnesium (ug/L) 32400 17000 18700
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 62500 22300 12000
Silicon (ug/L) 5380 4520 3930
Sodium (ug/L) 356000 74600 25800
[Aluminium (ug/L) 33 2 1
[Antimony (ug/L) < < <
[Arsenic (ug/L) < < <
Barium (ug/) 3: 1 1
'geryluum (ug/t) < < <
Bismuth (ug/L) < < <
Boron (ug/L) 7 34 18
Cadmium (ug/) < < <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) 5. < <
Lead (jg/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/) 3 7. <
ickel (jg/L) <5 < <
elenium (ug/L) 51 < <
Silver (ug/L) <5 < <
Strontium (ug/L) 570 2 19
[Thallium (ug/L) 26 < <5
Tin (ug/l) <5 < <5
Uranium (jg/L) 290 24 180
[Vanadium (ug/L) 110 12 100
Zinc (ug/l) 140 95 69
Mercury (ug/L) <01 <0.1 <01
[Acidity as CaCO3 (mg/L) <20 <20 970
[Total Alkalinity as CaCO3 (mg/L) 190 210 <20
Bicarbonate as CaCO3 (mg/L) 165 179 <1
Electrical Conductivity (uS/cm) 2250 705 6840
as N (mg NIL) < <1 <
pH (pH! 8.7 1
Total Organic Carbon (mg/L) 24 1
Chioride (mg/L) 68 6.
Bromide (mg/L) <05 <05
Fluoride (mg/L) 18 0.7
trate (mg/L) 1 1400
trite (mg/L) <0. <05 <05
Or (mg/L) <0. <05 <05
Sulphate (mg/L) 25 50 75
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential) 20f14

SEQUENTIAL #2 Sequence 1 Sequence 2 Sequence 3
YYS156A 3m _4m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 22/03/2010 11:42| __ 23/03/2010 11:42 24/03/2010 11:42 25/03/2010 11:42 26/03/2010 8:43 27/03/2010 8:43 28/03/2010 8:43 29/03/2010 8:43 29/03/2010 12:00)] 30/03/2010 12:00] 31/03/2010 12:00] 1/04/2010 12:00)
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1633, 1633.6 1633,
Solids Mass (g) (wet) 3254 306.1 424.6
Liquor Mass (g) 977. 922.1 1274,
Gross Wt (g) 2935 2861.9 3332,
[Total Mass (solid+liquor) g 1302.9 1228.2 1699.1
[Temp (Deg C) 24 263 252 26 217 248 236 229 22.7 24.9 26 241
pH 875 9.02 8.96 8.74 9.7 .26 9.17 9.03 10.01 9.46 93 9.34
ORP (mV Ag/AgCl) 200 143 115 167 1725 218 84 189 161 166 162 208 166 225 166.6
EC (uS/cm) 2327 2780 2780 3400 688 77 1161 1082 212 507 562 586
2780
[Calcium (ug/t) 15600 6510 4130
|iron (ug/L) <100 <100 <100
Magnesium (ug/L) 14200 3920 2270
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 130000 40000 26400
Silicon (ug/L) 18000 14000 11000
Sodium (ug/L) 645000 186000 78700
[Aluminium (ug/L) 28 28 2
Antimony (ug/L) <! <! <!
[Arsenic (ug/L) 4 2 2
Barium (ug/L) 1 5 <
'geryluum (ug/t) < < <
Bismuth (ug/L) < < <
Boron (ug/L) 3300 1300 61
Cadmium (ug/L) < 9.4 <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) 5. 5. <
Lead (jg/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 11] 2 7.
ickel (jg/L) < < <
elenium (ug/L) 1 < <
Silver (ug/L) < < <
Strontium (ug/L) 28 7 a
[Thallium (ug/L) 17 29 <
Tin (ug/l) <5 <5 <
Uranium (jg/L) 1900 2100 1000
[Vanadium (ug/L) 500 600 450
Zinc (ug/l) 120 110 110
Mercury (ug/L) <01 <01 <01
[Acidity as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 295 417 270
Bicarbonate as CaCO3 (mg/L) 295 314 197
Electrical Conductivity (uS/cm) 3240 1180 555
as N (mg NIL) <2 <1 <1
pH (pH! 7.8 9.1 9.1
Total Organic Carbon (mg/L) 34 32 16
Chioride (mg/L) 580 84 91
Bromide (mg/L) 14 <0. <05
Fluoride (mg/L) 3.7 3. 2.7
trate (mg/L) 95 3 <0.
trite (mg/L) <05 <0. <0.
O (mg/L) <05 <0. <0.
Sulphate (mg/L) 310 52 6.
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)

3of14

SEQUENTIAL #3 Sequence 1 Sequence 2 Sequence 3
YYS1624.5m_4.6m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 16/04/2010 12:12| __17/04/2010 11:42 18/04/2010 11:42 19/04/2010 11:42 19/04/2010 8:43 20/04/2010 8:43 2110412010 8:43 2210412010 8:43 221042010 8:43 23/0412010 8:43 2410412010 8:43 25/04/2010 8:43
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1630.0 1630.0 1630.0
Solids Mass (g) (wet) 300.9 364.2 436.3
Liquor Mass (g) 902.4 1091.1 1311.7
Gross Wt (g) 28333 3078.9 3378.0
[Total Mass (solid+liquor) g 1203.3 1455.3 1748
[Temp (Deg C) 232 6.1 25 14 237 225 216 231 245 254 244 21
pH 9.08 .95 8.8 .88 9.63 9.59 954 9.41 98 9.69 9.9 9.3
ORP (mV Ag/AgCl) 45 39 107 06 210 141 155 176 192 177 194 197 238 11 130
EC (mS/cm) 355 .44 2.88 23 0.665 1.034 0.642 0734 0.207 0.337 0.768 0.425
[Calcium (ug/t) 20900 2800 1700
|iron (ug/L) 560 <100 <100
Magnesium (ug/L) 15700 1160 700
Phosphorus (jg/L) <100 <100 <1000
[Potassium (ug/L) 104000 26400 18000
Silicon (ug/L) 19000 17000 15000
Sodium (ug/L) 627000 135000 77000
[Aluminium (ug/L) 680 2 69
[Antimony (ug/L) <5 < <
Arsenic (ug/L) 27 2 2.
arium (ug/l) 1 < <
eryllium (ug/L) < < <
ismuth (ug/L) < < <
oron (ug/L) 2700 8 371
Cadmium (ug/L) < < 2
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) < < 1
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 3 < <
ickel (jg/L) <5 < <
elenium (ug/L) <5 < <
Silver (ug/L) <5 < <
Strontium (ug/l) 330 2: 1
[Thallium (ug/L) <5 1 2
Tin (ug/l) <5 < <
Uranium (ug/L) o7 1 150
[Vanadium (ug/L) 400 6 360
Zinc (ug/l) 93 120 130
Mercury (ug/L) <0. <01 <01
[Acidity as CaCO3 (mg/L) <2 <20 <20
Total Alkalinity as CaCO3 (mg/L) 14 202 180
Bicarbonate as CaCO3 (mg/L) 112 122 180
Electrical Conductivity (uS/cm) 2950 676 370
as N (mg NIL) <2 < <1
pH (pH! 8.6 ) 8.1
Total Organic Carbon (mg/L) 47 4 27
Chioride (mg/L) 740 7" 16
Bromide (mg/L) <05 <05 <5
Fluoride (mg/L) 19 2.7 2.1
trate (mg/L) 86 07 <01
trite (mg/L) <05 <05 <01
o (mg/L) <05 <05 <005
Sulphate (mg/L) 500 6 <5
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)

4 of 14

SEQUENTIAL #5 Sequence 1 Sequence 2 Sequence 3
YYS16515m 1.6m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 16/04/2010 12:12| __17/04/2010 11:42 18/04/2010 11:42 19/04/2010 11:42 19/04/2010 8:43 20/04/2010 8:43 2110412010 8:43 2210412010 8:43 221042010 8:43 23/04/2010 8:43 2410412010 8:43 25/04/2010 8:43
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1627.4 1627.4 1627.4
Solids Mass (g) (wet) 2371 2441 349.8
Liquor Mass (g) 711 694.5 1054.2
Gross Wt (g) 25755 2616.2 3031.2
[Total Mass (solid+liquor) g 948.1 938.6 1404.0
[Temp (Deg C) 233 6.1 57 0.3 2. 22 215 278 258 257 237 22
pH 8.83 .53 55 .63 2 8.96 851 ) 8.87 8.9 8.87 859
ORP (mV Ag/AgCl) 45 26 64 70 180 2 160 202 13 182 362 172 238 132 120
EC (uS/cm) 564 75 45 31 4 427 375 14 175.7 253 334 327
1]
[Calcium (ug/t) 17300 10700 10000
|iron (ug/L) <100 <100 <100
Magnesium (ug/L) 8670 4440 4000
Phosphorus (jg/L) <100 <100 <1000
[Potassium (ug/L) 29600 21300 17000
Silicon (ug/L) 31000 28000 27000
Sodium (ug/L) 112000 60000 27000
[Aluminium (ug/L) < B <
[Antimony (ug/L) < < <
Arsenic (ug/L) < < <
arium (ug/l) 3 T 2
eryllium (ug/L) < < <
ismuth (ug/L) < < <
oron (ug/L) 25 1 11
Cadmium (ug/L) 1 < 2
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) < 1 <
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) < < =
ickel (jg/L) < < <
elenium (ug/L) < < <
Silver (ug/L) < < <
Strontium (ug/L) 14 8 92
[Thallium (ug/L) 110 93 6:
Tin (ug/l) <5 <5 <
Uranium (ug/L) 51 70 2
[Vanadium (ug/L) 76 87 7
Zinc (ug/l) 96 13 1
Mercury (ug/L) <01 <0. <01
[Acidity as CaCO3 (mg/L) <20 < <20
Total Alkalinity as CaCO3 (mg/L) 154 164 130
Bicarbonate as CaCO3 (mg/L) 138 14 110
Electrical Conductivity (uS/cm) 703 34 260
as N (mg NIL) <2 < <1
pH (pH! 8.4 8. 8.4
Total Organic Carbon (mg/L) 6.4 4. <5
Chioride (mg/L) 110 16 11
Bromide (mg/L) <05 <05 <5
Fluoride (mg/L) 11 16 <05
trate (mg/L) 14 27 03
trite (mg/L) <05 <05 <01
O (mg/L) <05 <05 <005
Sulphate (mg/L) 58 31 4.1
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #6 Sequence 1 Sequence 2 Sequence 3
YYS166 0.4m_0.5m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3 _| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 16/04/2010 12:12| __17/04/2010 11:42 18/04/2010 11:42 19/04/2010 11:42 2710412010 8:43 28/04/2010 8:43 291042010 8:43 30/04/2010 8:43 30/04/2010 8:43 1/05/2010 8:43 2/05/2010 8:43 3/05/2010 8:43
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1629, 1629.6 1629.6
Solids Mass (g) (wet) 300. 380.9 367.7
Liquor Mass (g) 904 1144.9 1106
Gross Wt (g) 2575. 2616.2 3031.2
[Total Mass (solid+liquor) g 1205.2 1525.8 14737
[Temp (Deg C) 18.7 0.3 227 18 20.6 2 2 182 236 204 191 16.6
pH 8.44 4 8.27 821 8.89 X 8.03 85 9.14 8.7 8.33 83
ORP (mV Ag/AgCl) 212 72 246 230 160 223 4 162 212 110 153 199 190 163 210
EC (uS/cm) 780 a1 921 919 65.7 149 146.9 67.9 924 62.5 719
|Calcium (ug/L) 3800 <100 <500
|iron (ug/L) <100 <100 <50
Magnesium (ug/L) 10000 <500 <500
Phosphorus (jg/L) <1000 <1000 2300
[Potassium (ug/L) 23000 18000 3500
Silicon (ug/L) 17000 15000 29000
Sodium (ug/L) 140000 32000 13000
[Aluminium (ug/L) <5 36 <50
[Antimony (ug/L) <5 < <
Arsenic (ug/L) <5 < <
arium (ug/l) 56 < <
eryllium (ug/L) < < <
ismuth (ug/L) < < <
oron (ug/L) 45 41 220
Cadmium (ug/L) T <0.2 98
Chromium (ug/L) 6 < 6
Cobalt (ug/L) < < <
Copper (ug/L) 1 < <
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) 3 1 6
(ug/L) 2 3. 1
ickel (jg/L) < < <
elenium (ug/L) < < <
Silver (ug/L) < < <
Strontium (ug/L) 1 7 <
[Thallium (ug/L) 220 <5 360
Tin (ug/l) <5 24 <5
Uranium (jg/L) <5 51 <5
[Vanadium (ug/L) 8 18 9
Zinc (ug/l) 200 98 150
Mercury (ug/L) <01 <01 <01
[Acidity as CaCO3 (mg/L) <20 <20 50
Total Alkalinity as CaCO3 (mg/L) 39 250 24
Bicarbonate as CaCO3 (mg/L) 39 <20 24
Electrical Conductivity (uS/cm) 89 120 160
as N (mg NIL) < < <0.01
pH (pH! 7. 7.
Total Organic Carbon (mg/L) T 6.
Chioride (mg/L) 16 1
Bromide (mg/L) <5 < <
Fluoride (mg/L) <05 0. 0.61
trate (mg/L) 52 < <01
trite (mg/L) <01 < <002
o (mg/L) <05 < 0.12
Sulphate (mg/L) 23 <15 <5
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential) 6 of 14

SEQUENTIAL #8 Sequence 1 Sequence 2 Sequence 3
YYS1644.3m_4.4m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 2710412010 8:43 28/04/2010 8:43 2910412010 8:43 30/04/2010 8:43 30/04/2010 8:43 1/05/2010 8:43 2/05/2010 8:43 3/05/2010 8:43 3/05/2010 8:43 4/05/2010 8:43 5/05/2010 8:43 6/05/2010 8:43
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1631.9 1631.9 1631
Solids Mass (g) (wet) 301.0 3814 361.6
Liquor Mass (g) 905.8 11457 1086.
Gross Wt (g) 2838.5 3158.9 3080,
[Total Mass (solid+liquor) g 1206.8 1527.1 14481
[Temp (Deg C) 222 208 231 23 218 20. 233 223 20 191 178 201
pH 876 8.61 8.48 8.64 935 2 9.07 9.06 9.48 9.44 9.32 9.14
ORP (mV Ag/AgCl) 173 162 226 193 160 162 74 170 190 150 184 139 182 163 210
EC (uS/cm) 2300 2510 2530 2500 242 54 505 514 96.9 256 309 229
[Calcium (ugil) 12000 300 <500
|iron (ng/L) <100 <100 <100
Magnesium (ug/L) 15000 500 <500
Phosphorus (jg/L) <1000 <1000 2100
[Potassium (ug/L) 69000 21000 6100
Silicon (ug/L) 18000 21000 44000
Sodium (ug/L) 450000 88000 39000
[Aluminium (ug/L) <5 <5 100
[Antimony (ug/L) <5 <5 <5
Arsenic (ug/L) 9 8
arium (ug/l) 44 < 0.02
eryllium (ug/L) <5 < <20
ismuth (ug/L) <5 < <
oron (ug/L) 2600 1100 76
Cadmium (ug/L) 95 <02 <
Chromium (ug/L) <5 < <
Cobalt (ug/L) <5 < <
Copper (ug/L) 7 < <
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/l) 7 1 <
ickel (ig/L) < < <
elenium (ug/L) T < <
Silver (ug/L) < < <
Strontium (ug/L) 2 7 <
[Thallium (ug/L) 180 360 14
Tin (ug/l) <5 7 <
Uranium (ug/L) 13 1 <
[Vanadium (ug/L) 58 o 8
Zinc (ug/l) 110 7 99
Mercury (ug/L) <01 < <01
[Acidity as CaCO3 (mg/L) <20 <20 50
Total Alkalinity as CaCO3 (mg/L) 120 1000 64
Bicarbonate as CaCO3 (mg/L) 120 2 64
Electrical Conductivity (uS/cm) 2400 4 270
as N (mg NIL) <1 <1 0.03
PpH (pH! 8 75 8.
Total Organic Carbon (mg/L) ) 13 1
Chioride (mg/L) 600 56 1
Bromide (mg/L) 3 <5 <
Fluoride (mg/L) 7 2.2 2.
trate (mg/L) ) 03 <01
trite (mg/L) <01 <01 <002
o (mg/L) <05 <005 0.24
Sulphate (mg/L) 310 33 <5
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #9 Sequence 1 Sequence 2 Sequence 3
YYSI56A 1.5m _2.5m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 22/03/2010 11:42| __ 23/03/2010 11:42 24/03/2010 11:42 25/03/2010 11:42 26/03/2010 13:35 27/03/2010 13:35 28/03/2010 13:35 29/03/2010 13:35 29/03/2010 12:00)] 30/03/2010 12:00] 31/03/2010 12:00| 1/04/2010 12:00)
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1695.4 1695.4 1695.4
Solids Mass (g) (wet) 336.7 506.3 491.7
Liquor Mass (g) 1011 1520.3 14775
Gross Wt (g) 3042.8 37218 3664.5
[Total Mass (solid+liquor) g 1347.7 2026.6 1969.2
[Temp (Deg C) 194 185 218 38 252 6.2 37 232 232 53 26 6.
pH 7.95 8.35 8.26 .28 8.48 .38 32 8.46 8.44 .22 8.36 3
ORP (mV Ag/AgCl) 203 206 209 18 203.2 189 01 64 183 202.6 193 27 233 2 207.1
EC (mS/cm) 6.16 659 66 65 218 47 51 348 1189 64 268 7
[Calcium (ug/t) 640000 642000 694000
|iron (ug/L) <100 110 <100
Magnesium (ug/L) 95300 49700 33500
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 203000 72500 38000
Silicon (ug/L) 10000 10000 11000
Sodium (ug/L) 1030000 261000 61800
[Aluminium (ug/L) 28 29 21
Antimony (ug/L) <5 <5 <5
[Arsenic (ug/L) 12 7 5.
Barium (ug/) 60 52 4
'gevyluum (ug/L) <5 <5 <
Bismuth (ug/L) <5 <5 <
Boron (ug/L) 3600 1200 610
Cadmium (ug/L) < <5 2
Chromium (ug/L) < <5 <
Cobalt (ug/L) < <5 <
Copper (ug/L) 1 8.7 6.
Lead (ug/L) < <5 <
thium (ug/L) < <5 <
(ug/L) 1 5 <
(ug/L) 9 2 5.4
ickel (jg/L) 7 1 16
elenium (ug/L) < <5
Silver (ug/L) < < <5
Strontium (ug/L) 6000 4900 4200
[Thallium (ug/L) < < 120
Tin (ug/l) < < <5
Uranium (ug/L) 360 260 180
[Vanadium (ug/L) 84 79 71
Zinc (ug/l) 160 140 150
Mercury (ug/L) <01 <01 <01
[Acidity as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 85 68 56
Bicarbonate as CaCO3 (mg/L) 85 68 56
Electrical Conductivity (uS/cm) 7510 3070 2420
as N (mg NIL) <1 <1 <1
pH (pH! 7.9 7.8 7.7
Total Organic Carbon (mg/L) 6.1 23 11
Chioride (mg/L) 890 o7 14
Bromide (mg/L) 16 <0. <0.
Fluoride (mg/L) 15 14 1
trate (mg/L) 36 3 0
trite (mg/L) <05 <0. <0.
O (mg/L) <05 <0. <0.
Sulphate (mg/L) 3200 2100 1700
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)

8of 14

SEQUENTIAL #10

Sequen

el

Sequence 2

Sequence 3

YYS1573.65m_4.1m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 23/03/2010 9:50 24/03/2010 9:50 25/03/2010 9:50 26/03/2010 9:50 26/03/2010 14:20 27/03/2010 13:35 28/03/2010 9:35 29/03/2010 13:35 30/03/2010 8:30) 31/03/2010 8:30) 1/04/2010 8:30 2/04/2010 8:30]
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 48 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1633.1 1633.1 1633.1
Solids Mass (g) (wet) 3207 3715 3845
Liquor Mass (g) 990.6 1116.2 1155.9
Gross Wt (g) 2953.1 3196.7 31733
Total Mass (solid+liquor) g 1320.3 1487.7 15404
[Temp (Deg C) 20 19.9 235 257 26.1 262 2 25, 18.1 195 0.6 223
pH 9.81 9.27 9.01 8.95 973 9.21 9 2 9.81 9.42 a1 9.14
ORP (mV Ag/AgCl) 175 182 177 184 152.6 182 148 1 8 154 232 225 43 182 160.6
EC (uS/cm) 631 845 1218 938 206 38 4 3 118.9 278 15 323
[Calcium (ug/t) 5730 3370 3500
|iron (ng/L) <100 <100 <100
Magnesium (ug/L) 3440 1450 1520
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 22700 14000 12600
Silicon (ug/L) 25000 26000 25000
Sodium (ug/L) 154000 64000 43900
[Aluminium (ug/L) 36 39 3
[Antimony (ug/L) <5 < <
Arsenic (jg/L) 7 < <
arium (ug/l) <5 < <
eryllium (ug/L) <5 < <
ismuth (ug/L) <5 < <
oron (ug/L) 63 38 3
Cadmium (ug/L) < < <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) 6. < <
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 7 9. <
ickel (ig/L) < < <
elenium (ug/L) < < <
Silver (ug/L) < < <
Strontium (ug/L) 56 3 3
[Thallium (ug/L) 79 15 110
Tin (ug/l) <5 <5 <5
Uranium (jg/L) 85 a1 36
[Vanadium (ug/L) 170 130 83
Zinc (ug/l) 12 110 120
Mercury (ug/L) <0. <01 <0.1
[Acidity as CaCO3 (mg/L) <2 <20 <
Total Alkalinity as CaCO3 (mg/L) 224 190 1
Bicarbonate as CaCO3 (mg/L) 18 136 1
Electrical Conductivity (uS/cm) 1030 384 2
as N (mg NIL) <1 <1 <1
pH (pH! 8.8 9 8.
Total Organic Carbon (mg/L) 29 12 1
Chioride (mg/L) 11 9 2
Bromide (mg/L) 14 <0. <0.
Fluoride (mg/L) 2. 2. 1
trate (mg/L) 1 <0. <0.
trite (mg/L) <0. <0. <0.
O (mg/L) <0. <0. <0.
Sulphate (mg/L) 95 22 15
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #11 Sequence 1 Sequence 2 Sequence 3
YYS15835m 3.75m Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _ Start Seq 2 |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor
Time 31/03/2010 15:00 1/04/2010 15:00 2/04/2010 15:00 3/04/2010 15:00 3/04/2010 11:20 4/04/2010 11:20 5/04/2010 11:20 6/04/2010 11:20 6/04/2010 10:30) 7/04/2010 10:30) 8/04/2010 10:30) 9/04/2010 10:30)
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1630. 1630. 16305
Solids Mass (g) (wet) 292 473 5354
Liquor Mass (g) 878. 1421, 1606.6
Gross Wt (g) 2721 3525. 3772
[Total Mass (solid+liquor) g 1171, 1895. 2142
[Temp (Deg C) 251 257 247 20 19 25 272 22. 216 237 224 221
pH 8.6 8.72 88 8.88 9.96 9.28 9.18 9.2 976 9.45 953 9.28
ORP (mV Ag/AgCl) 21 192 202 194 420.6 176 160 189 17 190 182 220 206 207 190
EC (mS/cm) 3. 3.97 a1 329 448 0.911 092 0.942 0.229 0.426 0.393 0.427
[Calcium (ug/t) 46800 11800 7530
|iron (ng/L) <100 <100 <100
Magnesium (ug/L) 79900 19100 10800
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 98900 29900 14000
Silicon (ug/L) 3680 3160 4020
Sodium (ug/L) 700000 130000 44200
[Aluminium (ug/L) 28 2 20
[Antimony (ug/L) < < <
Arsenic (jg/L) 5. < <
arium (ug/l) 2 1 1
eryllium (ug/L) < < <
ismuth (ug/L) < < <
oron (ug/L) 1100 58 3
Cadmium (ug/L) < < <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) < < P
ead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 171 3: 8.
ickel (ig/L) < < <
elenium (ug/L) 1 <
Silver (ug/L) < < <
Strontium (ug/L) 1300 260 150
[Thallium (ug/L) < 69 81
Tin (ug/l) < <5 <5
Uranium (jg/L) 1 110 86
[Vanadium (ug/L) 39 72 79
Zinc (ug/l) 93 83 76
Mercury (ug/L) <01 <01 <01
[Acidity as CaCO3 (mg/L) 430 <20 <20
Total Alkalinity as CaCO3 (mg/L) <20 168 162
Bicarbonate as CaCO3 (mg/L) <10 120 105
Electrical Conductivity (uS/cm) 6960 927 327
as N (mg NIL) <1 <1 <1
pH (pH! 2.3 9.1 9.2
Total Organic Carbon (mg/L) 37 41 76
Chioride (mg/L) 1200 120 21
Bromide (mg/L) <05 <0. <0.
Fluoride (mg/L) 16 1 1
trate (mg/L) 14 <0.
trite (mg/L) <05 <0. 1
O (mg/L) <05 <0. <0.
Sulphate (mg/L) 460 80 13
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #12

Sequen

el

Sequence 2

Sequence 3

YYS158 3.5m 3.75m DUP

Start Seq 1

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 1 Liquor

Start Seq 2

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 2 Liquor

Start Seq 3

72 hour bottle readings | Sequence 3 Liquor
10/04/2010 11:50)

24 hour bottle readings [48 hour bottle readings
Time 1/04/2010 14:00 2/04/2010 14:00 3/04/2010 14:00 4/04/2010 14:00 41042010 11:20 5/04/2010 11:20 6/04/2010 11:20 7/04/2010 11:20 7/04/2010 11:50) 8/04/2010 11:50) 9/04/2010 11:50)
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1630.5 1630.5 1630.5
Solids Mass (g) (wet) 291.9 5192 611.7
Liquor Mass (g) 877.2 1558.8 1836.6
Gross Wt (g) 2799.7 3708.1 4079.2
[Total Mass (solid+liquor) g 1169.1 2078 24483
[Temp (Deg C) 3. 5.7 0.3 ZX 20.9 228 225 219 24 229 217 23
pH .6 .79 87 6 958 9.38 927 9.35 9.43 9.44 9.44 9.31
ORP (mV Ag/AgCl) 1. 48 59 7 274.2 165 154 190 231 200 17 180 182 158 200
EC (mS/cm) 7 402 28 1 0.444 0.925 1072 1.006 0.157 0.309 0.434 0.400
[Calcium (ug/t) 46200 11900 7800
|iron (ug/L) <100 <100 <100
Magnesium (ug/L) 78900 19800 11900
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 99700 30000 13100
Silicon (ug/L) 3580 2970 3870
Sodium (ug/L) 677000 133000 49500
[Aluminium (ug/L) 2 5. 2
[Antimony (ug/L) < < <
Arsenic (ug/L) < < <
arium (ug/l) 2 1 7
eryllium (ug/L) < < <5
ismuth (ug/L) < < <5
oron (ug/L) 1200 65 360
Cadmium (ug/L) < < <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) < < 1
ead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 1 2 8.
ickel (ig/L) < < <
elenium (ug/L) I 8. <
Silver (ug/L) < < <
Strontium (ug/L) 1300 310 1
[Thallium (ug/L) < <5 <
Tin (ug/l) < <5 <
Uranium (jg/L) 1 110 7
[Vanadium (ug/L) 37 72 7
Zinc (ug/l) 120 71 82
Mercury (ug/L) <01 <01 <01
[Acidity as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 151 164 159
Bicarbonate as CaCO3 (mg/L) 144 110 101
Electrical Conductivity (uS/cm) 3790 945 320
as N (mg NIL) <1 <1 <1
pH (pH! 8.4 9.1 9.1
Total Organic Carbon (mg/L) 38 26 22
Chioride (mg/L) 700 130 23
Bromide (mg/L) 23 <05 <05
Fluoride (mg/L) 2 12 1
trate (mg/L) i1 17 <05
trite (mg/L) <05 <05 2
O (mg/L) <05 <05 <05
Sulphate (mg/L) 300 82 14
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #13

el

Sequence 2

Sequence 3

YYS156A 12m 12.75m

Start Seq 1

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 1 Liquor

Start Seq 2

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 2 Liquor

Start Seq 3

24 hour bottle readings [48 hour bottle readings
8/04/2010 11:50) 9/04/2010 11:50

72 hour bottle readings | Sequence 3 Liquor
10/04/2010 11:50]

Time 1/04/2010 14:00 2/04/2010 12:00 3/04/2010 14:00 4/04/2010 14:00 4/04/2010 10:40 5/04/2010 11:20 6/04/2010 11:20 7/04/2010 11:20 7/04/2010 11:50)
Elapsed Time (days) 0.0 0.9 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
Bottle Tare Wt (g) 1634.5 1634.5 16345
Solids Mass (g) (wet) 302.0 5324 452.7
Liquor Mass (g) 909.1 1599.2 1358.1
Gross Wt (g) 2847.4 3766 3445.2
[Total Mass (solid+liquor) g 1211.1 21316 18108
[Temp (Deg C) 232 2 0.6 4.9 224 22 236 212 233 231 22 234
pH 8.19 8.38 a4 11 8.96 8.62 852 85 9.06 9.09 9.08 888
ORP (mV Ag/AgCl) 200 184 73 81 263.8 180 14 218 213 220 201 184 155 139 210
EC (mS/cm) 39 374 402 .37 0571 1176 0.866 122 0.0835 0.1927 0.301 0317
[Calcium (ug/t) 50400 7310 1820
|iron (ug/L) <100 <100 <100
Magnesium (ug/L) 94500 12200 1270
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 211000 47600 14700
Silicon (ug/L) 8650 6830 6290
Sodium (ug/L) 1070000 179000 43900
[Aluminium (ug/L) 2! 1 1
[Antimony (ug/L) < < <
[Arsenic (ug/L) 8. 5. )
Barium (ug/) 4 4 8
'geryluum (ug/t) < < <
Bismuth (ug/L) < < <
Boron (ug/L) 4900 1400 7
Cadmium (ug/) < 5 <
Chromium (ug/L) < < <
Cobalt (ug/L) < < <
Copper (ug/L) 5. < <
Lead (jg/L) < < <
thium (ug/L) < < <
(ug/L) 6. < <
(ug/L) 39 1 4
ickel (jg/L) < < <
elenium (ug/L) 2 9 <
Silver (ug/L) < < <
Strontium (ug/L) 1400 21 3
[Thallium (ug/L) < 77 59
Tin (ug/l) < <5 <
Uranium (jg/L) < 74 <
[Vanadium (ug/L) 23 32 2
Zinc (ug/l) 150 120 12
Mercury (ug/L) <0.1 <01 <01
[Acidity as CaCO3 (mg/L) < <20 <20
Total Alkalinity as CaCO3 (mg/L) 4 52 57
Bicarbonate as CaCO3 (mg/L) 4 52 57
Electrical Conductivity (uS/cm) 6570 1230 261
as N (mg NIL) <1 <1 <1
pH (pH! 75 7.6 7.7
Total Organic Carbon (mg/L) 29 2 42
Chioride (mg/L) 1700 250 34
Bromide (mg/L) 11 <05 <05
Fluoride (mg/L) 25 11 1
trate (mg/L) 49 6.1 07
trite (mg/L) <05 <05 05
O (mg/L) <05 <05 <05
Sulphate (mg/L) 740 120 32
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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SEQUENTIAL #14

Sequen

el

Sequence 2

Sequence 3

YYS159 4.5m 5.2m

Start Seq 1

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 1 Liquor

Start Seq 2

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 2 Liquor

Start Seq 3

72 hour bottle readings | Sequence 3 Liquor
12/04/2010 12:00]

24 hour bottle readings [48 hour bottle readings
10/04/2010 12:00]
7.0

Time 2/04/2010 11:00 3/04/2010 11:00 41042010 11:00 5/04/2010 11:00 5/04/2010 12:15 6/04/2010 12:15 7/04/2010 12:15 8/04/2010 12:15 9/04/2010 12:00) 11/04/2010 12:00)
Elapsed Time (days) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 9.0
Bottle Tare Wt (g) 1631.6 16316 1631,
Solids Mass (g) (wet) 3141 4575 4336
Liquor Mass (g) 9435 1374.3 1301
Gross Wt (g) 2889.1 3463.4 3367.
[Total Mass (solid+liquor) g 1257.6 1831.8 1735.
[Temp (Deg C) 21 201 257 243 24 228 254 241 22 219 233 206
pH 9.14 9.09 8.84 8.78 9.66 9.38 9.22 9.08 9.61 9.31 9.23 9.18
ORP (mV Ag/AgCl) 172 152 101 188 252.9 151 153 221 143 190 204 124 157 238 163
EC (uS/cm) 1046 1571 1666 156 183 474 537 538 132 332 357 372
[Calcium (ug/t) 6460 2450 3400
|iron (ng/L) <100 <100 <100
Magnesium (ug/L) 4900 1200 1450
Phosphorus (jg/L) <100 <100 <100
[Potassium (ug/L) 39300 20500 18300
Silicon (ug/L) 23000 24000 19000
Sodium (ug/L) 266000 86400 68200
[Aluminium (ug/L) 32 2 <
[Antimony (ug/L) < < <
Arsenic (ug/L) 2 2 )
arium (ug/l) < < <
eryllium (ug/L) < < <
ismuth (ug/L) < < <
oron (ug/L) 1100 64 31
Cadmium (ug/L) < < <
Chromium (ug/L) 2 1 9
Cobalt (ug/L) < < <
Copper (ug/L) < < P
Lead (ug/L) < < <
thium (ug/L) < < <
(ug/L) < < <
(ug/L) 14 3 7.
ickel (jg/L) < < <
elenium (ug/L) < < <
Silver (ug/L) < < <
Strontium (ug/L) 7 2: 1
[Thallium (ug/L) < < 24
Tin (ug/l) < < <
Uranium (ug/L) I < <
[Vanadium (ug/L) 1 2 1
Zinc (ug/l) 11 2 [
Mercury (ug/L) <0. <01 <0.1
[Acidity as CaCO3 (mg/L) <2 <20 <20
Total Alkalinity as CaCO3 (mg/L) 21! 213 194
Bicarbonate as CaCO3 (mg/L) 17 156 170
Electrical Conductivity (uS/cm) 1590 498 305
as N (mg NIL) <1 <1 <
pH (pH! 8.8 9 8.
Total Organic Carbon (mg/L) 13 77 9
Chioride (mg/L) 30 24 3.
Bromide (mg/L) <0. <0. <0.
Fluoride (mg/L) 2. 3. 1
trate (mg/L) 1 <0. <0.
trite (mg/L) <0. 2 0.
O (mg/L) <0. <0. <0.
Sulphate (mg/L) 11 ) 2.
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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PALEOCHANNEL SANDS Sequence 1 - BARREN LIQUOR Sequence 2 - DI WATER

YYHCO0075 64m - 65m Start Seq 1- Barr | 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor Start Seq 2 -DI |24 hour bottle readings |48 hour bottle readings |72 hour bottle readings Sequence 2 Liquor
Time 14/05/2010 11 00 15/05/2010 11 00 16/05/2010 11 00 17/05/2010 11 00 18/05/2010 12 15 19/05/2010 12 15 20/05/2010 12 15 21/05/2010 12 15

Elapsed Time (days) 00 10 2.0 30 4.0 50 6.0

Bottle Tare Wt (g) 1631.1 1631.1

Solids Mass (g) (wet) 3000 2909

Liquor Mass (g) 901.1 8725

Gross Wt (g) 2832 2769.1

Total Mass (solid+liquor) g 1201.1 1163.4

Temp (Deg C) 14.7 18.6 212 15 14.8 156 17.3 15.1

pH 1108 11 11.01 1105 10.9 10.98 10 84 10.74

ORP (mV Ag/AgCl) 182 58 222 226 110 189 174 231 160 85
EC (mS/cm) 87 86 839 84.1 4.05 551 5.53 5.47

Calcium (pg/L) 4400 1600
Iron (ug/L) <100 <100
Magnesium (ug/L) 31000 <1000
Phosphorus (ug/L) <100 <1000
Potassium (ug/L) 1500000 45000
Silicon (ug/L) 49000 2700
Sodium (ug/L) 44000000 1400000
Aluminium (ug/L) 70 6900
Antimony (ug/L) <5 <5
Arsenic (ug/L) 280 130
Barium (ug/L) 230 6
Beryllium (ug/L) <5 <5
Bismuth (ug/L) < 1000 <5
Boron (ug/L) 28000 1500
Cadmium (ug/L) <5 <02
Chromium (ug/L) 77 8
Cobalt (ug/L) <5 <5
Copper (ug/L) 5 39
Lead (ug/L) 13 <5
Lithium (ug/L) 18 17
Manganese (ug/L) <5 <5
Molybdenum (ug/L) 2000 79
Nickel (ug/L) 11 <5
Selenium (ug/L) 89 17
Silver (ug/L) <5 <5
Strontium (ug/L) 4400 20
Thallium (ug/L) 33 26
Tin (ug/L) <5 <5
Uranium (ug/L) <5 2000
Vanadium (ug/L) 33000 2200
Zinc (ug/L) 120 170
Mercury (pg/L) <0.1 <0.1
Acidity as CaCO3 (mg/L) <0.1 <20
Total Alkalinity as CaCO3 (mg/L) 69000 2400
Bicarbonate as CaCO3 (mg/L) <10 <20
Electrical Conductivity (uS/cm) 206000 5800
Ammonia as N (mg N/L) 1.7 <1
pH (pH) 11 10
Total Organic Carbon (mg/L) 1300 <10
Chloride (mg/L) 17000 540
Bromide (mg/L) 92 23
Fluoride (mg/L) 24 18
Nitrate (mg/L) 130 15
Nitrite (mg/L) 055 <0.1
Orthophosphate (mg/L) 052 <0.5
Sulphate (mg/L) 3300 230
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Appendix 4B: Bottle Rolls Tests (Progressive/Sequential)
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PALEOCHANNEL SANDS

Sequence 1 - BARREN LIQUOR

Sequence 2 - D.l WATER

YYHC0059C 55m - 56m

Start Seq 1- Barr

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 1 Liquor

Start Seq 2- DI

24 hour bottle readings

48 hour bottle readings

72 hour bottle readings

Sequence 2 Liquor

Time 14/05/2010 11 00 15/05/2010 11 00 16/05/2010 11 00 17/05/2010 11 00 18/05/2010 12 15 19/05/2010 12 15 20/05/2010 12 15 21/05/2010 12 15

Elapsed Time (days) 00 1.0 20 3.0 40 5.0 60

Bottle Tare Wt (g) 1629.4 1629.4

Solids Mass (g) (wet) 299.1 307.1

Liquor Mass (g) 897.4 920.3

Gross Wt (g) 2825.4 2835.4

Total Mass (solid+liquor) g 1196.5 1227.4

Temp (Deg C) 15 186 21.2 146 15 15.7 178 15.1

pH 11 06 10.91 10 89 10.92 10.99 11 08 10.96 1091

ORP (mV Ag/AgCl) 60 88 262 246 150 115 204 212 182 83
EC (mS/cm) 63 85.7 79.2 828 795 9.06 839 9

Calcium (pg/L) 3600 2500
Iron (ug/L) 330 <100
Magnesium (pg/L) 14000 1100
Phosphorus (ug/L) <100 <1000
Potassium (pg/L) 1300000 90000
Silicon (ug/L) 19000 11000
Sodium (ug/L) 40000000 2500000
Aluminium (ug/L) 510 430

Antimony (ug/L) <5 <5

Arsenic (ug/L) 420 190
Barium (ug/L) 280 10
Beryllium (ug/L) <1 <5
Bismuth (ug/L) <1 <5
Boron (ug/L) 27000 2700
Cadmium (ug/L) <5 0.2
Chromium (ug/L) 75 16
Cobalt (ug/L) <1 <5
Copper (ug/L) <5 64
Lead (ug/L) 16 <5
Lithium (ug/L) 51 7
Manganese (ug/L) <5 <5
Molybdenum (ug/L) 1800 110
Nickel (ug/L) 6 <5
Selenium (ug/L) 72 27
Silver (ug/L) <5 <5
Strontium (ug/L) 1000 150
Thallium (pg/L) <5 <5
Tin (ug/L) <5 <5
Uranium (ug/L) <5 3800
Vanadium (ug/L) 34000 3700
Zinc (ug/L) 95 160
Mercury (ug/L) <0.1 <0.1
Acidity as CaCO3 (mg/L) <0.1 <20
Total Alkalinity as CaCO3 (mg/L) 74000 4700
Bicarbonate as CaCO3 (mg/L) 1500 <20
Electrical Conductivity (uS/cm) 232000 9500
Ammonia as N (mg N/L) 14 <1
pH (pH) 11 11
Total Organic Carbon (mg/L) 1700 <10
Chloride (mg/L) 19000 1000
Bromide (mg/L) 89 3.6
Fluoride (mg/L) 24 2.7
Nitrate (mg/L) 140 29
Nitrite (mg/L) 0.36 <0.1

Orthophosphate (mg/L) 0.4 18
Sulphate (mg/L) 410
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Appendix 4C: Bottle Roll Tests (Kalgoorlie Materials) 1lof5
Bottle 1 S1.94045 Start Seq 1 Sequence 1 Sequence 2 Sequence 3
c Head 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _Start Seq 2 | 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 2 Liquor | _ Start Seq 3 _| 24 hour bottle readings [48 hour bottle readings |72 hour bottle re: Sequence 3 Liquor | Final
Time 10/12/2009 10:45] __ 11/12/2009 12 12/12/2009 12:01 13/12/2009 12:01 1471212009 9:45] __15/12/2009 10:15 16/12/2009 10:15 17/12/2009 10:15 197122009 17:00] __20/12/2009 17:00 21/12/2009 15: 22122009 16:0
Elapsed Time (days) X 11 31 5.1 6.1 71 9.0 9.0
Solids Mass (g) (wet) 626.86 764.73 773.07 554.21
Solids + Liquor Mass (g) 2507.44. 2499.35 2321 3032.35 2814.35 2812.35
Liquor Mass 1880.58 1661 1556.27 2069.76 2259.28 752.61
Temp (Deg C) 20.2 211 19.9 252 211 252 258 2.7 21.9 27 27.7 27
pH 9.81 9.76 9.82 9.61 10.29 10.04 9.95 .95 10.06 9.89 9.84 98
ORP (mV Ag/AgCl) 199 175 201 171 206 213 217 64 242 210 184 193
EC (uSlcm) 2556 2662 2735 2810 317 866 841 72 196.7 521 1052 641
i 4320 1390 2370
<100 <100 120
1380 328 789
<100 <100 250
29000 10400 7660
180000 17000 2500
540000 161000 87200
76 93 270
<5 <t <5
180 1 52
85 < 72
<5 <t <5
<5 <t <5
1700 680 3
<5 <t <!
56 < <
<5 <t <!
74 < 5.
< < <
< < <
< < <
3 5. <
< < <
9.4 < <
<5 <! <
710 14 16
<5 <t <5
56 < 30
650 320 180
Vanadium (ug/L) 12000 6000 2200
Zinc (ug/l) 33 <5 11
Mercury (ug/L) 0.2 <0. <01
Acidity as CaCO3 (mg/L) <20 <2 <20
Total Alkalinity as CaCO3 (mg/L) 322 34 -
Bicarbonate as CaCO3 (mg/L) 204 21, -
Carbonate as CaCO3 (mg/L) 118 13 -
Hydroxide as CaCO3 (mg/L) <10 <1 -
Electrical Conductivity (uS/cm) 2600 82 385
Ammonia as N (mg N/L) <1 <1 <1
pH (pH) 2 93 83
Total Organic Carbon (mg/L) 1 3.8 8
Chioride (mg/L) 1 2 3.2
Bromide (mg/L) <0.
Fluoride (mg/L) X 15
Nitrate (mg/L) 44 <0.
Nitrite (mg/L) <05 X <0.
Orthophosphate (mg/L) <05 <05 <0.
Sulphate (mg/L) 480 24 5.9
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Appendix 4C: Bottle Roll Tests (Kalgoorlie Materials)

20f5

Bottle 2 52.95.25 6.0 Sequence 1 Sequence 2 Sequence 3
Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _Start Seq 2 | 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3 | 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 3 Liquor | Final
Time 10/12/2009 11:00] __ 11/12/2009 12:01 12/12/2009 12:01 13/12/2009 12:01 16/12/2009 9:40] __17/12/2009 12:01 19/12/2009 17:15 20/12/2009 16:30 __21/12/2009 15:30 22/12/2009 16:25 23/12/2009 15:30
Elapsed Time (days) X 10 73 93
Solids Mass (g) (wet) 474.02 43387 402.81 428.35
Solids + Liquor Mass (g) 1895.78 1887.55 1815.19 1619.9 1600.55 157055
Liquor Mass 1421.76 1038.18 1381.32 47351 1217.09 1300.58
Temp (Deg C) 197 204 202 24 22.4 20. 25 231 288 273 26.9
pH 10 9.82 9.79 9.7 103 10. 10.01 10.27 9.98 9.97 9.92
ORP (mV Ag/AgCl) 156 165 192 18 171 212 221 214 159 210 212
EC (uSlcm) 1542 2470 4560 2401 701 1541 1581 366 2095 1163 1132
i 3210 2210 3330
<100 <100 <100
820 381 602
270 510 170
48600 12200 8320
180000 18000 2980
1080000 253000 161000
160 310 170
<5 <t <!
21 120 7
8. 1 14
< < <
< < <
1700 940 580
< < <
6. < <
< < <
2 2 9.
< < <
< < <
< < <
68 1 9.
<5 <t <!
42 8.4 <
<5 <! <
280 7. 9
< < <
< 2 24
56000 9200 3500
Vanadium (ug/L) 3100 2300 1400
Zinc (ug/l) 1 59 7
Mercury (ug/L) <01 <01 <01
Acidity as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 1190 - -
Bicarbonate as CaCO3 (mg/L) 803 - -
Carbonate as CaCO3 (mg/L) 383 - -
Hydroxide as CaCO3 (mg/L) <10 - -
Electrical Conductivity (uS/cm) 5240 1180 784
Ammonia as N (mg N/L) <1 <1 <1
pH (pH) 9.4 8.8 8.4
Total Organic Carbon (mg/L) 22 23 58
Chioride (mg/L) 750 88 10
Bromide (mg/L) 3.1 <05 <05
Fluoride (mg/L) 7.2 a. 2.2
Nitrate (mg/L) 51 <05 25
Nitrite (mg/L) <05 <05 16
Orthophosphate (mg/L) <05 0.61 <05
Sulphate (mg/L) 480 51 71
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Appendix 4C Bottle Roll Tests (Kalgoorlie Materials)

[Bottle 3 S2.144.0 4.6 | Sequence 1 Sequence 2 Sequence 3
Start Seq 1 _| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor 24 hour bottle readings |48 hour bottle readings [72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3 _| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor | _Final

Time 10/12/2009 11:15] __ 11/12/2009 12:01 12/12/2009 12:01 13/12/2009 12:01 16/12/2009 10:15 | 16/12/2009 10:15 17/12/2009 12:01 18/1212009 9:45 10/12/2009 16:30] __20/12/2009 17:00 21/12/2009 15:40 2211212009 16:25
Elapsed Time (days) 0.0 10 20 30 40 5.1 60 70 8.0 90
Solids Mass (g) (wet) 451.52 372.89 286.55 24332
Solids + Liquor Mass (g) 1806.08 1794.08 1590.12 123222 113588
Liquor Mass 1354.56 1217.23 31914 94567 265.26
Temp (Deg C) 197 206 206 249 221 276 214 19 272 273 27
pH 9.98 969 973 96 1034 997 10.06 10.04 983 979 9.7
ORP (mV Ag/AgCI) 169 181 204 178 164 209 184 75 167 146 211
EC (uSlcm) 1835 2580 4500 2220 734 1490 1562 1575 it 1133 1202 127
[Calcium (ug/L) 2620 3600 2560
[iron (ugL) <100 <100 <10
Magnesium (jg/L) 1210 636 21
|3nusprmms (ug/L) 220 650 11
[Potassium (ug/L) 57600 19400 837"
Silicon (ug/L) 240000 35000 4220
Sodium (ug/L) 1110000 351000 149000
Aluminium (ug/L) T 250 190
Antimony (ug/L) < <5 <
Arsenic (ug/L) 34 280 T
Barium (ug/L) T 19 1
Beryllium (ug/) < <5 <
[Bismuth (ug/t) < 5 <
Boron (ug/L) 2400 1500 [3
[Cadmium (ug/L) < < =
Chromium (ug/L) 9. 5. <
Cobalt (jg/L) < < <
Copper (ugiL) T 2 2
Lead (ug/L) < < <
Lithium (ug/L) < < <

(ug/l) < < <
Molybdenum (ug/L) 9 2 <
'ﬁcke\ (ug/l) < < <
Selenium (ug/L) 2 6. <
Silver (ug/L) <5 < <
Strontium (ug/L) 600 4 EE
Thallium (ug/L) <5 < <
Tin (ug/l) 76 [3 T
Uranium (ug/l) 21000 6000 2200
Vanadium (ug/L) 12000 10000 3700
Zinc (ug/l) 15 71 61
Mercury (ug/L) <0.1 <0.1 <0.1
'Kcidu as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L 680 - -
Bi as CaCO3 (mg/L, 546 - -
Carbonate as CaCO3 (mglL} 133 - -
Hydroxide as CaCO3 (mg/L) <10 - -
Eveclncal C (uSicm 5530 1660 715
Ammonia as N (mg N/L) <1 < =
pH (pH 9 8. X
Total Organic Carbon (mg/L) 81 2 5
Chioride (mg/L) 860 12
[Bromide (mgrL) 23 <0.
Fluoride (mg/L) 6.1 X
Nitrate (mg/L) <0.
Nitrite (mg/L) <05 <0
or (mg/L) <05 <0.
Sulphate (mg/L) 590 101
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Appendix 4C Bottle Roll Tests (Kalgoorlie Materials) 40of 5

[Bottle 4 S3.86.0 .0 | Sequence 1 Sequence 2 Sequence 3

[ Start Seq 1__| 24 hour bottle readings | 48 hour bottle readings | 72 hour bottle readings | Sequence 1 Liquor | _Start Seq 2__[24 hour bottle readings |48 hour bottle readings [72 hour bottle readings | Sequence 2 Liquor | _Start Seq 3 _| 24 hour bottle readings [48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor | Final
Time 10/12/2009 11:30] __11/12/2009 12:01 12/12/2009 12:01 13/12/2009 12:01 17/12/2009 11:00 10/12/2009 17:00 20/1212009 16:45 22/1212009 16:00] __ 23/1212009 9:30 24712/2009 9:30

|Eapsed Time (days) 0.0 10 20 30 53 63 70 80

Solids Mass (g) (wet) 662.32 722.29 705.55 612.38
Solids + Liquor Mass (g) 26493 3062.16 294336 29027

Liquor Mass 1986.98 635.21 2330.87 223781 627.29
Temp (Deg C) 10, 20 204 254 214 256 278 227 272 252

pH 9. 8.7 873 859 958 9.06 8.97 9.48 917 919

ORP (mV Ag/AgCI) 1 174 206 178 184 235 162 225 215 212

EC (uSlcm) 3 212 2092 2030 259 831 807 854 596 608

[Calcium (ug/l) 5700 1960 1010
[iron (ugiL) <100 <100 <100
Magnesium (jg/L) 1740 329 202
|3rmsprmms (ug/L) 330 <100 <100
[Potassium (ug/L) 5270 1500 1580
Silicon (ug/L) 160000 17000 3670
Sodium (ug/L) 495000 140000 83500
Aluminium (ug/L) T 87
Antimony (ug/L) < < <
Arsenic (ug/L) 5. < <
Barium (ug/L) Pk T T
Beryllium (ug/) < < <
[Bismuth (ug/t) < < <
Boron (ug/L) 3 480 7
[Cadmium (ug/L) < <

Chromium (ug/L) < <

Cobalt (jg/L) < <

Copper (ug/L) 2 T

Lead (ug/L) < <

Lithium (ug/L) < <

(ug/l) 7. <

Molybdenum (ug/L) a 3

'ﬁcke\ (ug/l) 7. <

Selenium (ug/L) 7. <

Silver (ug/L) < <

Strontium (ug/L) 5. 2

Thallium (ug/L) < <

Tin (ug/l) T 3

Uranium (ug/l) 1400 530

Vanadium (ug/L) 85 8

Zinc (ug/l) 92 <5

Mercury (ug/L) <0.1 <0.1

'Kcidu as CaCO3 (mg/L) <20 <20

Total Alkalinity as CaCO3 (mg/L - 297

Bi as CaCO3 (mg/L, - 261

Carbonate as CaCO3 (mglL} - 36

Hydroxide as CaCO3 (mg/L) - <10

E\yeclncal C (uSicm 2380 656

Ammonia as N (mg N/L) < <1

pH (pH .7

Total Organic Carbon (mg/L) 1

Chioride (mg/L) 4 5
[Bromide (mgrL) <05

Fluoride (mg/L) 2.7

Nitrate (mg/L) X <05

Nitrite (mg/L) <05 <05

or (mg/L) <05 <05

Sulphate (mg/L) 430 5
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Appendix 4C Bottle Roll Tests (Kalgoorlie Materials)

[Bottle 6_S3. 5.25 6.00

Sequent

el

Sequence 2

Sequence 3

48 hour bottle readings

Start Seq 1_| 24 hour bottle readings 72 hour bottle readings | Sequence 1 Liquor art Seq 2|24 hour bottle readings |48 hour bottle readings |72 hour bottie readings | Sequence 2 Liquor | _Start s? 3] 24 hour bottle readings |48 hour bottle readings |72 hour bottle readings | Sequence 3 Liquor | Final

Time 28/01/2010 10:45 29/01/2010 10:20 30/01/2010 10:10 31/01/2010 18:00 3/02/2010 16:00 4/02/2010 15:30 5/02/2010 14:45 6/02/2010 19:15 10/02/2010 11:20] 11/02/2010 13:27 12/02/2010 15:00 13/02/2010 19:46

Elapsed Time (days) 0.0 1.0 2.0 33 43 53 6.4 75 8.6 9.8

Solids Mass (g) (wet) 11833 1969.03 1552.82 720.28
Solids + Liquor Mass (g) 4733.16 4725.8 4722.8 4712.8 4755.8 4728.8 4721.8 4692.8 4732.8 4718.8 4692.8 4668.8

Liquor Mass 3549.87 2786.77 3179.98

Temp (Deg C) 223 239 24.2 289 263 282 26.5 311 246 26.9 30 9.

pH 10.22 9.76 9.8 9.6 10.27 10 10.03 9.75 10.26 9.86 9.73 .7

'ORP (mV Ag/AgCl) 195 210 177 195 180 190 184 192 164 180 170 4

EC (uSlcm) 1059 2296 2270 2424 584 1156 1169 1347 246.2 840 880 7

[Calcium (ug/L) 2660 1910 2380
[iron (ug/L) 110 <100 <100
Magnesium (ug/L) 1520 611 595
|3rmspnums (Hg/L) <100 <100 <100
[Potassium (ug/L) 30200 13700 14500
Silicon (pg/L) 3910 4770 5180
Sodium (ug/L) 744000 312000 271000
Aluminium (ug/L) 170 230 1100
Antimony (ug/L) < = <
Arsenic (ug/L) 14 121 12
Barium (ug/L) 1 6. 6.
Beryllium (ug/L) < < <
[Bismuth (ug/t) < < <
Boron (ug/L) 2400 1200 900
Cadmium (ug/L) T < <
Chromium (ug/L) 7. 6. <
Cobalt (ug/L) < < <
Copper (ug/L) 3 7.

Lead (ug/L) < < <
Lithium (ug/L) < < <

(1) < < <

Molybdenum (ug/L) 5¢ 1! 1
'ﬁcke\ (ug/) < < <
Selenium (ug/L) 7. < <
Silver (ugiL) < < <
Strontium (ug/L) 1200 250 21
Thallium (ug/L) 3600 2100 6.
Tin (ug/L) <5 <5 <
Uranium (pg/L) 6000 2200 1900
Vanadium (ug/L) 3500 3000 2700
Zinc (pg/L) 11 7.8 93
Mercury (ug/L). <0.1 <0.1 <01
'Kcidu as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L 524 409 477
Bi as CaCO3 (mg/L 306 291 352
Carbonate as CaCO3 (mg/L}

Hydroxide as CaCO3 (mg/L}

Eveclrlcal C (uSlcm: 2910 1200 1050
Ammonia as N (mg N/L) <1 < <
pH (pH, .4 9.

Total Organic Carbon (mg/L) .2 2.

Chloride (mg/L) 70 7i 4
[Bromide (mgrt) 7 -

Fluoride (mg/L) .9 8

Nitrate (mg/L) 58 0 .
Nitrite (mg/L) <05 <05 <05
Or (mglL) <0.5 <0.5 <0.5
Sulphate (mg/L) 380 7 2
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Appendix 5: Column Test Results

COLUMN 1A Sequence 1 Sequence 2 [Sequence 3 |Sequence 4 |Sequence 5 |Sequence 6
Tails Residue + DI water Start

Date Started 12/3/2010 29/3/2010 15/4/2010 21/4/2010 17/5/2010 30/6/2010
Date Completed 22/3/2010 8/4/2010 16/4/2010 13/5/2010 25/6/2010 23/7/2010
Elapsed Time (days) 10 10 1 22 39 23
Solids Mass (g) (wet) 7286 7286 7286

Final Liquor Mass discharge (g) 1589 1314 1260 34 1427 1277.2 421.37
Calcium (pg/L) 404 573 985 1100 700 800
Iron (pg/L) 170 <100 <100 <100 <100 <100
Magnesium (ug/L) 1440 830 360 600 1000 900
Phosphorus (ug/L) <100 <100 <100 <100 < 100 <100
Potassium (ug/L) 562000 325000 72800 160000 75000 87000
Silicon (ug/L) 7480 8150 4030 5700 5400 5700
Sodium (ug/L) 12700000 7550000 1380000 3500000 1800000 1700000
Aluminium (pg/L) 65 76 43 50 41 30
Antimony (ug/L) <5 <5 <5 <5 <5 <5
Arsenic (ug/L) 850 660 200 580 460 600
Barium (pg/L) 100 61 14 30 43 37
Beryllium (pg/L) <5 <5 <5 <5 <5 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5
Boron (ug/L) 14000 9600 2800 8300 5800 9200
Cadmium (ug/L) <5 <5 <5 0.2 <0.2 <0.2
Chromium (ug/L) 150 100 15 64 42 56
Cobalt (ug/L) <5 <5 <5 <5 <5 <5
Copper (ug/L) 26 20 <5 8 6 <5
Lead (ug/L) <5 <5 <5 <5 <5 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5
Manganese (ug/L) <5 <5 <5 <5 <5 <5
Molybdenum (pg/L) 680 370 48 130 54 32
Nickel (ug/L) <5 <5 <5 <5 <5 <5
Selenium (ug/L) 83 51 <5 25 6 <5
Silver (ug/L) <5 <5 <5 <5 <5 <5
Strontium (ug/L) 190 170 100 130 320 230
Thallium (pg/L) <5 <5 <5 <5 <5 <5
Tin (pg/L) <5 <5 <5 <5 <5 <5
Uranium (ug/L) 130000 71000 12000 33000 12000 10000
Vanadium (ug/L) 19000 15000 8600 19000 15000 18000
Zinc (ug/L) 170 150 270 550 150 350
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) <20 <20 <20 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 23700 12100 2240 8600 3400 4900
Bicarbonate as CaCO3 (mg/L) 5250 2430 666 21 1300 420
Electrical Conductivity (uS/cm) 37700 21900 6020 13000 6100 5900
Ammonia as N (mg N/L) <2 <2 <1 <1l <1 <1
pH (pH) 10 102 10.2 10 9.9 98
Total Organic Carbon (mg/L) 23 9.8 2.8 6.6 17 12
Chloride (mg/L) 5300 2800 540 1400 260 140
Bromide (mg/L) 14 7.3 1.4 <10 <5 09
Fluoride (mg/L) 8.3 5.9 2.2 <10 <5 6.7
Nitrate (mg/L) 140 67 15 35 40 <0.1
Nitrite (mg/L) <05 <0.5 <0.5 <10 <5 <0.1
Orthophosphate (mg/L) <05 <0.5 <0.5 <10 <5 <05
Sulphate (mg/L) 2400 1500 310 930 190 130
ORP (mV) 130 140 149 160 150 150
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Appendix 5: Column Test Results

COLUMN 1B Sequence 1 Sequence 2 [Sequence 3 |Sequence 4 |Sequence 5 |Sequence 6 |Sequence 7 |Sequence 8 |Sequence 9 |Sequence 10 |Sequence 11
YYS156A 11.25m - 12m Start

Date Started 23/3/2010 8/4/2010 20/4/2010 17/5/2010 25/6/2010 13/9/2010 30/9/2010 | 10/10/2010 | 18/10/2010 1/11/2010 9/11/2010
Date Completed 7/4/2010 20/4/2010 17/5/2010 25/6/2010 13/9/2010 30/9/2010 1/10/2010 | 11/10/2010 [ 19/10/2010 2/11/2010 10/11/2010
Elapsed Time (days) 15 12 27 39 80 17 1 1 1 1 1
Solids Mass (g) (wet) 2671 7286 7286

Liquor To Displace 1BV (g) 867.4 812.6 772.12 981.66 881.59 798.7 714.49 764.19 759.79 648.51 725.29
Calcium (pg/L) 10100 3620 2700 2000 1500 2000 <10000 1700 2100 <5000 1000
Iron (pg/L) <100 <100 <100 <100 <100 <100 <10000 <1000 <1000 <500 60
Magnesium (pg/L) 391000 125000 56000 20000 11000 20000 <10000 2300 1600 <5000 600
Phosphorus (ug/L) <100 <100 <100 200 <1000 200 <10000 7400 2000 13000 540
Potassium (ug/L) 806000 500000 400000 250000 230000 250000 130000 90000 64000 52000 46000
Silicon (ug/L) 3880 2380 2500 5300 280 5300 2600 <100 1600 50000 4100
Sodium (ug/L) 10100000 7380000 5200000 4800000 3000000 4800000 2000000 1600000 960000 720000 490000
Aluminium (pg/L) 54 9.6 <5 <5 15 <5 940 57 57 77 60
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic (ug/L) 140 170 250 330 310 330 270 310 280 280 370
Barium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <10
Boron (ug/L) 9400 6700 7500 9500 10000 9500 8600 8200 7100 5700 8400
Cadmium (ug/L) 15 18 <0.2 <0.2 18 <0.2 <02 <0.2 <0.2 <0.2 <0.2
Chromium (ug/L) 76 68 59 52 31 52 10 <5 <5 <5 <1
Cobalt (pg/L) <5 <5 <5 <5 <5 <5 10 <5 <5 <5 <1
Copper (ug/L) 16 6.2 11 <5 8 <5 190 <5 <5 350 200
Lead (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <10
Manganese (ug/L) 6.1 <5 <5 <5 <5 <5 36 <5 <5 <5 <5
Molybdenum (pg/L) 1300 1500 1100 490 670 490 520 210 130 94 89
Nickel (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <1
Selenium (ug/L) 150 81 89 65 26 65 19 7 <5 <5 2
Silver (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Strontium (ug/L) 940 330 210 120 87 120 75 48 31 23 21
Thallium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Tin (pg/L) 420 610 670 700 620 700 630 420 320 320 310
Uranium (ug/L) 64000 53000 44000 32000 24000 32000 19000 11000 6800 4600 3600
Vanadium (ug/L) 1200 1200 1800 2500 2000 2500 2300 2700 2600 2500 3600
Zinc (ug/L) 150 82 100 73 90 73 170 170 160 130 110
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 7430 6290 6200 5700 5200 5700 2800 1900 840 1300 960
Bicarbonate as CaCO3 (mg/L) 4170 3570 1200 2700 470 2700 1200 700 840 250 190
Electrical Conductivity (uS/cm) 35300 23900 18000 14000 11000 14000 7700 5100 3200 3000 2400
Ammonia as N (mg N/L) <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.08
pH (pH) 9.3 9.4 9.6 9.4 9.7 9.4 9.8 9.8 8.1 9.7 9.8
Total Organic Carbon (mg/L) 6.6 7.8 <10 5.3 <5 53 18 730 <5 <5 <5
Chloride (mg/L) 8900 6900 3700 1900 1700 1900 1000 530 260 150 74
Bromide (mg/L) 11 6.1 15 <05 5.1 <0.5 <5 <1.8 1.1 15 <5
Fluoride (mg/L) 5.1 1.6 5.8 8.8 10 88 8.9 13 13 12 14
Nitrate (mg/L) 220 230 120 40 19 40 7.9 3.7 2100 0.8 <0.02
Nitrite (mg/L) <05 <0.5 <0.1 <0.1 <5 <0.1 10 <5 <10 1.6 0
Orthophosphate (mg/L) <05 <0.5 <0.5 <0.5 <05 <0.5 <5 1.2 0.8 14 0.6
Sulphate (mg/L) 4300 3600 2000 1100 1000 1100 620 330 680 110 21
ORP (mV) 140 186 70 190 53 190 200 95 210 150 Ins Sample
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Appendix 5: Column Test Results

COLUMN 2A Sequence 1 Sequence 2 |Sequence 3 | Sequence 4 | Sequence 5 | Sequence 6 | Sequence 7 | Sequence 8 | Sequence 9 | Sequence 10
YYS158 3.75m - 4.5m Start

Date Started 19/3/2010 31/3/2010 6/4/2010 12/4/2010 19/4/2010 27/4/2010 3/5/2010 10/5/2010 14/5/2010 18/5/2010
Date Completed 23/3/2010 1/4/2010 7/4/2010 13/4/2010 20/4/2010 28/4/2010 4/5/2010 11/5/2010 15/5/2010 19/5/2010
Elapsed Time (days) 4 1 1 1 1 1 1 1 1 1
Solids Mass (g) (wet) 8219 7286 7286

Final Liquor Mass discharge (g) 1438.83 1380.23 1359 1313.79 1354.64 1363.47 1383 1382.69 1422.7 1393 26
Calcium (pg/L) 61600 16000 18000 30500 23300 19000 13000 13000 12000 11000
Iron (pg/L) <100 <100 <100 <100 <100 <100 <100 <100 <50 <100
Magnesium (ug/L) 79000 19900 22100 38500 29000 24000 18000 16000 15000 14000
Phosphorus (ug/L) <100 <100 <100 <100 <100 <1000 5000 <1000 <1000 <100
Potassium (ug/L) 136000 44200 52100 81400 66600 36000 51000 40000 34000 35000
Silicon (ug/L) 3050 1280 1520 2110 2030 1700 1800 1700 3900 1700
Sodium (ug/L) 886000 279000 325000 478000 361000 240000 83000 220000 210000 160000
Aluminium (pg/L) 26 120 27 <5 <5 <5 <5 <5 <50 <5
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic (pg/L) 7.5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Barium (pg/L) 15 8 <5 <5 <5 <5 <5 <5 <5 <5
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Boron (ug/L) 1100 460 530 700 560 490 410 460 410 450
Cadmium (ug/L) <5 <5 <5 <5 <5 <0.2 <02 <0.2 <0.2 <0.2
Chromium (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Cobalt (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Copper (ug/L) 5.3 <5 <5 <5 <5 <5 <5 <5 <5 <5
Lead (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Manganese (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Molybdenum (pg/L) 100 29 27 23 17 13 13 15 17 47
Nickel (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Selenium (ug/L) 25 9 8.9 <5 <5 <5 11 <5 <1 10
Silver (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Strontium (ug/L) 1500 360 410 640 480 360 300 260 240 210
Thallium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <1 <5
Tin (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Uranium (ug/L) 53 13 14 66 39 43 56 42 80 51
Vanadium (ug/L) 66 36 41 47 46 38 48 47 41 51
Zinc (ug/L) 170 160 90 170 110 130 160 140 140 150
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) 300 290 310 <20 <20 <20 <20 <20 25 <20
Total Alkalinity as CaCO3 (mg/L) 104 59 63 83 72 72 78 950 50 72
Bicarbonate as CaCO3 (mg/L) 104 59 63 83 72 72 35 27 50 73
Electrical Conductivity (uS/cm) 5260 1620 1780 2690 2180 1600 1600 1500 1200 1100
Ammonia as N (mg N/L) <1 <1 <1 <1 <1 <1 <1 <1 0.04 <1
pH (pH) 7.9 7.8 7.7 8.1 8.1 79 8 9.1 8.5 8
Total Organic Carbon (mg/L) 2.6 3.9 1.5 1.2 2.7 89 10 7.1 <5 <10
Chloride (mg/L) 1200 380 440 770 600 360 360 400 290 220
Bromide (mg/L) 15 3.9 <0.5 <0.5 1.3 <5 <5 <5 <5 1.5
Fluoride (mg/L) <05 <0.5 <0.5 0.7 0.6 <5 0.9 <5 2.5 0.9
Nitrate (mg/L) 23 8 6.8 11 10 8.1 5.4 <5 1.6 4.2
Nitrite (mg/L) <05 <0.5 <0.5 <0.5 <0.5 <5 <0.1 <5 0.24 <0.1
Orthophosphate (mg/L) <05 <0.5 <0.5 <0.5 <0.5 <0.5 <05 <5 0.07 <0.5
Sulphate (mg/L) 450 120 140 300 220 49 130 170 55 110
ORP (mV) 180 210 210 220 220 110 170 230 70 110
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Appendix 5: Column Test Results

COLUMN 2B Sequence 1 Sequence 2 |Sequence 3 | Sequence 4 | Sequence 5 | Sequence 6 | Sequence 7 | Sequence 8 | Sequence 9 | Sequence 10
YYS156A 0.7m - 1.5m Start

Date Started 26/3/2010 7/4/2010 16/4/2010 28/4/2010 5/5/2010 18/5/2010 26/5/2010 3/6/2010 11/6/2010 22/6/2010
Date Completed 6/4/2010 16/4/2010 28/4/2010 5/5/2010 18/5/2010 26/5/2010 3/6/2010 11/6/2010 22/6/2010 5/7/2010
Elapsed Time (days) 11 9 12 7 13 8 8 8 11 13
Solids Mass (g) (wet) 2783.2

Liquor to displace 1 BV (g) 947 895 879 813.81 859.21 874.34 889 32 890.72 825.48 813.92
Calcium (ug/L) 626000 406000 480000 440000 500000 500000 490000 470000 480000 500000
Iron (pg/L) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Magnesium (pg/L) 839000 276000 210000 160000 160000 140000 140000 127000 130000 120000
Phosphorus (ug/L) <100 <100 <1000 <1000 <1000 <1000 <100 <100 <100 <100
Potassium (ug/L) 952000 493000 410000 370000 370000 330000 310000 270000 230000 240000
Silicon (ug/L) 11000 9340 9700 9500 8000 8200 19000 19000 20000 9500
Sodium (ug/L) 6950000 3300000 2200000 1500000 1000000 780000 810000 690000 620000 550000
Aluminium (pg/L) 110 7.2 <5 <5 <5 <5 <5 <5 <5 <5
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic (ug/L) 45 33 28 24 23 23 19 20 19 16
Barium (ug/L) 58 33 18 21 24 23 20 19 20 20
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Boron (pg/L) 47000 28000 16000 12000 10000 7900 6900 5400 4900 4200
Cadmium (ug/L) 6.2 6.2 2.8 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Chromium (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Cobalt (pg/L) 5.2 <5 <5 <5 <5 <5 <5 <5 <5 <5
Copper (ug/L) 14 11 <5 36 5 5 <5 <5 <5 <5
Lead (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Manganese (ug/L) 17 5.7 <5 <5 <5 <5 <5 <5 <5 <5
Molybdenum (pg/L) 770 200 87 67 53 51 35 45 23 34
Nickel (ug/L) 9.6 5.2 <5 <5 12 13 15 13 15 17
Selenium (ug/L) 170 16 23 25 19 18 26 23 22 12
Silver (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Strontium (ug/L) 21000 8200 6400 5600 5800 5900 5400 5500 5500 5500
Thallium (pg/L) <5 <5 <5 10 <5 <5 <5 <5 <5 <5
Tin (pg/L) 170 270 110 170 420 120 370 250 290 230
Uranium (pg/L) 210 200 100 150 49 56 69 84 78 89
Vanadium (ug/L) 180 190 140 150 130 130 110 130 120 110
Zinc (ug/L) 64 130 66 67 81 86 99 95 96 86
Mercury (ug/L) <0.1 <0.1 1 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) 890 20 <20 23 <20 <20 <20 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 125 106 99 770 94 80 79 93 74 87
Bicarbonate as CaCO3 (mg/L) 125 106 99 22 94 80 79 93 74 87
Electrical Conductivity (uS/cm) 22800 14200 10000 8800 7100 6300 5600 5300 5000 3700
Ammonia as N (mg N/L) <1 <1 <1 <1l <1 <1 <1 <1l <1 <1
pH (pH) 7.9 7.9 8.1 7.9 7.9 8 7.7 8 7.8 7.7
Total Organic Carbon (mg/L) 28 17 80 12 <10 10 6 6.6 9.2 <5
Chloride (mg/L) 5100 1100 <5 1100 620 500 340 300 240 280
Bromide (mg/L) 8.1 13 <5 <10 2.8 24 <05 <05 <05 0.8
Fluoride (mg/L) 4.5 2.8 <5 <10 34 36 35 3.3 3.8 3.2
Nitrate (mg/L) 120 33 25 24 19 12 9.3 9.4 8.4 6.3
Nitrite (mg/L) <05 <0.5 <5 <10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Orthophosphate (mg/L) <05 <0.5 <5 <10 <05 <05 <05 <0.5 <05 <0.5
Sulphate (mg/L) 9100 9100 1400 4400 3100 3100 2400 2300 2200 2400
ORP (mV) 190 214 110 280 110 120 200 190 190 190
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Appendix 5: Column Test Results

COLUMN 3A Sequence 1 Sequence 2 |Sequence 3 | Sequence 4 | Sequence 5 | Sequence 6 | Sequence 7 | Sequence 8 | Sequence 9 | Sequence 10
YYS156A 1.5m -2.5m Start

Date Started 31/3/2010 12/4/2010 19/4/2010 27/4/2010 3/5/2010 10/5/2010 17/5/2010 24/5/2010 8/6/2010 17/6/2010
Date Completed 8/4/2010 13/4/2010 20/4/2010 28/4/2010 5/5/2010 11/5/2010 18/5/2010 25/5/2010 9/6/2010 18/6/2010
Elapsed Time (days) 8 1 1 1 2 1 1 1 1 1
Solids Mass (g) (wet) 5323.6 7286 7286

Final Liquor Mass discharge (g) 1617.48 1270 1502 88 12445 1434.49 1376.65 1379.32 1417.02 1374.4 1428 08
Calcium (pg/L) 2010000 293000 398000 440000 420000 460000 480000 530000 400000 490000
Iron (pg/L) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Magnesium (ug/L) 1470000 156000 130000 120000 110000 100000 100000 62000 200000 110000
Phosphorus (ug/L) <100 <100 <100 <1000 <1000 <1000 <1000 < 1000 <100 <100
Potassium (ug/L) 1250000 305000 276000 240000 250000 200000 190000 99000 260000 130000
Silicon (ug/L) 15000 12000 12000 15000 19000 16000 13000 9000 21000 24000
Sodium (ug/L) 12000000 2080000 1540000 1100000 550000 410000 290000 89000 1500000 650000
Aluminium (pg/L) 42 <5 <5 <5 <5 <5 <5 <5 <5 <5
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic (ug/L) 46 22 18 18 19 12 14 8 5 6
Barium (ug/L) 530 52 46 42 46 40 42 30 30 20
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Boron (ug/L) 18000 8300 7100 5000 4800 3500 2800 1200 770 580
Cadmium (ug/L) <5 <5 <5 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Chromium (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Cobalt (pg/L) 9.7 <5 <5 <5 <5 <5 <5 <5 <5 <5
Copper (ug/L) 23 <5 <5 8 <5 10 6 7 5 <5
Lead (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Manganese (ug/L) 110 <5 <5 <5 <5 8 <5 <5 <5 <5
Molybdenum (pg/L) 900 76 50 28 19 12 21 <5 <5 <5
Nickel (ug/L) 31 <5 <5 <5 8 <5 9 11 16 15
Selenium (ug/L) 330 <5 <5 <5 12 <5 8 6 14 17
Silver (ug/L) 6.3 <5 <5 <5 <5 <5 <5 <5 <5 <5
Strontium (ug/L) 36000 4200 3900 4300 2100 3700 4000 3500 3100 2800
Thallium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Tin (pg/L) 6 <5 <5 <5 <5 <5 <5 <5 <5 <5
Uranium (ug/L) 550 500 380 370 410 330 230 120 93 98
Vanadium (ug/L) 140 160 130 120 130 89 90 69 56 59
Zinc (ug/L) 270 270 130 140 150 130 160 100 200 170
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) 26 <20 <20 <20 <20 <20 510 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 135 146 129 120 140 460 <20 64 62 64
Bicarbonate as CaCO3 (mg/L) 135 146 129 120 100 <20 <20 65 62 64
Electrical Conductivity (uS/cm) 57900 9630 8160 6700 5500 3600 5900 2400 2100 2000
Ammonia as N (mg N/L) 1 <1 <1 <1l <1 <1 <1 <1l <1 <1
pH (pH) 7.6 8.3 8.2 8.3 8.2 68 2.3 7.8 7.5 7.7
Total Organic Carbon (mg/L) 28 18 7 19 37 11 <10 <10 7.3 6.6
Chloride (mg/L) 18000 80 26 6.4 3.8 <5 14 8.4 <0.5 <05
Bromide (mg/L) 48 <0.5 <0.5 <5 <5 <05 <05 <05 <05 <05
Fluoride (mg/L) <05 1.4 1.8 1.7 1 1.1 1.9 1.5 1.5 14
Nitrate (mg/L) 840 6.1 4.5 5.7 5.1 65 4.7 0.9 <0.1 <0.1
Nitrite (mg/L) <05 <0.5 2.2 <0.1 <0.1 12 <0.1 <0.1 <0.1 <0.1
Orthophosphate (mg/L) <05 <0.5 <0.5 <0.05 <05 <005 <05 <05 <05 <05
Sulphate (mg/L) 6200 6100 5600 1100 6700 7600 3000 1700 1300 1200
ORP (mV) 210 238 236 120 170 180 240 150 210 220
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Appendix 5: Column Test Results

COLUMN 3B Sequence 1 Sequence 2 |Sequence 3 | Sequence 4 | Sequence 5 | Sequence 6 | Sequence 7 | Sequence 8 | Sequence 9 | Sequence 10
YYS158 2.5m - 3.5m Start

Date Started 9/4/2010 19/4/2010 27/4/2010 8/5/2010 18/5/2010 26/5/2010 26/5/2010 2/6/2010 10/6/2010 18/6/2010
Date Completed 19/4/2010 27/4/2010 8/5/2010 16/5/2010 26/5/2010 2/6/2010 2/6/2010 10/6/2010 18/6/2010 29/6/2010
Elapsed Time (days) 10 8 11 8 8 7 7 8 8 11
Solids Mass (g) (wet) 2948.4

Liquor to displace 1 BV (g) 772 38 775 65 1010 66 755.74 941.13 770 789 21 770 775.17 779.7
Calcium (ug/L) 465000 430000 420000 430000 420000 470000 460000 510000 530000 460000
Iron (pg/L) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
Magnesium (pg/L) 447000 340000 210000 190000 180000 180000 130000 51000 41000 95000
Phosphorus (ug/L) <100 <1000 <1000 <1000 <1000 <1000 <100 <100 <100 <100
Potassium (ug/L) 478000 390000 320000 290000 250000 260000 150000 71000 50000 120000
Silicon (ug/L) 9130 11000 13000 14000 11000 12000 19000 19000 21000 11000
Sodium (ug/L) 3780000 2900000 1800000 1400000 1100000 930000 740000 60000 34000 590000
Aluminium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Arsenic (ug/L) 22 24 18 16 17 15 10 6 8 7
Barium (ug/L) 42 40 38 37 35 36 19 25 18 18
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Boron (ug/L) 10000 8600 7800 6300 5400 4600 5300 2600 2200 1900
Cadmium (ug/L) 19 12 <0.2 <0.2 <0.2 <0.2 <02 <0.2 <0.2 <0.2
Chromium (ug/L) 8.1 <5 <5 <5 6 <5 <5 <5 <5 <5
Cobalt (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Copper (ug/L) <5 8 5 <5 12 7 6 13 <5 <5
Lead (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Manganese (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Molybdenum (pg/L) 170 130 76 61 51 47 53 25 19 15
Nickel (ug/L) 6.1 <5 <5 <5 12 10 11 14 14 9
Selenium (ug/L) 38 38 21 14 26 16 37 19 25 11
Silver (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Strontium (ug/L) 8100 7400 5200 5000 5000 4700 4400 3800 3400 3300
Thallium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Tin (pg/L) 660 410 370 310 390 450 310 290 280 320
Uranium (ug/L) 450 450 390 400 310 260 260 180 160 190
Vanadium (ug/L) 120 150 110 100 130 94 79 67 66 61
Zinc (ug/L) 91 77 63 62 77 76 94 82 97 84
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 139 140 1100 1000 120 110 130 96 93 97
Bicarbonate as CaCO3 (mg/L) 139 140 30 30 120 110 130 96 93 97
Electrical Conductivity (uS/cm) 16700 13000 10000 8700 7400 6600 7400 3900 3600 3200
Ammonia as N (mg N/L) <1 <1 <1 <1 <1l <1 <1 <1 <1l <1
pH (pH) 8.2 8.1 8 8 8.2 8.1 8 7.8 7.9 7.7
Total Organic Carbon (mg/L) 14 26 6.5 6.1 <10 <10 8.4 12 <5 6.2
Chloride (mg/L) 2500 <5 1200 950 590 480 720 390 270 410
Bromide (mg/L) 2.6 <5 <10 <10 3.3 24 <05 <05 <0.5 11
Fluoride (mg/L) 1.5 <5 <10 <10 2.7 26 2.7 1.7 1.5 2.1
Nitrate (mg/L) 100 65 28 33 22 18 27 14 9.3 8.1
Nitrite (mg/L) <05 <5 <10 <10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Orthophosphate (mg/L) <05 <5 <10 <10 <05 <05 <05 <0.5 <05 <0.5
Sulphate (mg/L) 7800 1800 5600 4600 3700 3300 3000 2000 1700 2700
ORP (mV) 233 100 130 140 94 130 210 200 210 140
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Appendix 5: Column Test Results

70f8

COLUMN 4A YC BARREN |Sequence 1 Sequence - mistake |Sequence - Flush |Sequence 2 |Sequence 3 [ Sequence 4 | Sequence 5| Sequence 6 | Sequence 7 [ Sequence 8| Sequence 9 | Sequence 10
YYS159 4.5m -5.2m Start FEED LIQUOR DI Water Barren Liquor

Date Started 21/4/2010 27/4/2010 29/4/2010 30/4/2010 5/5/2010 10/5/2010 17/5/2010 24/5/2010 29/9/2010 4/10/2010 10/10/2010 14/10/2010
Date Completed 22/4/2010 28/4/2010 30/4/2010 30/4/2010 6/5/2010 11/5/2010 18/5/2010 25/5/2010 30/9/2010 5/10/2010 | 11/10/2010 | 15/10/2010
Elapsed Time (days) 0 1 1 1 1 1 1 1 1 1 1 1 1
Solids Mass (g) (wet) 5904.7 7286 7286

Final Liquor Mass discharge (g) 1314.8 1466.7 1379 1590.91 1278 51 1453 1370.53 1395.68 988 6 1336.09 1471.59 1358 95
Calcium (ug/L) 1100 11400 4100 5000 3600 2400 5000 4400 3500 1700 1900 3100 3100
Iron (ug/L) 200 <100 <100 200 300 100 200 <50 <100 <100 <100 2800 <100
Magnesium (ug/L) <500 380000 8400 6300 6900 2000 260 1100 <1000 800 800 1600 1000
Phosphorus (ug/L) 2100 <100 <1000 <1000 <1000 <1000 4000 2400 6100 6100 7200 14000 80000
Potassium (ug/L) 1600000 1200000 650000 1100000 1400000 1600000 2100000 1400000 1600000 2400000 1700000 1800000 1900000
Silicon (ug/L) 52000 26000 21000 42000 44000 65000 99000 180000 110000 81000 100000 64000 65000
Sodium (ug/L) 52000000 27400000 16000000 34000000 43000000 44000000 52000000 49000000 57000000 96000000 56000000 73000000 73000000
Aluminium (pg/L) 170 <5 <5 <5 <5 <5 88 <50 74 70 33 350 110
Antimony (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 14 <5 <5 <5
Arsenic (ug/L) 13000 3900 990 8500 1100 1400 7400 4400 12000 7700 8700 7500 8000
Barium (pg/L) 6 <5 9 <5 <5 <5 <5 11 <5 6 <5 <5 <5
Beryllium (pg/L) <5 <5 <5 <5 <5 <5 <5 <1 <5 <5 <5 <5 <5
Bismuth (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Boron (ug/L) 56000 16000 7700 35000 41000 46000 51000 48000 60000 62000 72000 64000 66000
Cadmium (pg/L) 1.5 <5 0.3 08 0.5 <0.2 <02 <5 <0.2 <0.2 <02 <0.2 <0.2
Chromium (ug/L) 3000 220 42 2500 3000 3400 76 51 2400 350 320 280 320
Cobalt (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Copper (ug/L) 110 37 25 53 58 72 73 33 50 130 120 200 95
Lead (ug/L) <5 <5 8 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Lithium (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 7 <5 350 <5
Manganese (pg/L) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Molybdenum (ug/L) 2500 1900 1100 2500 2500 2600 2600 2200 2300 2900 3000 2700 2800
Nickel (ug/L) 25 13 8 15 14 15 20 30 25 31 34 30 31
Selenium (ug/L) 600 370 170 440 550 630 620 120 650 610 700 500 540
Silver (ug/L) <5 <5 <5 <5 <5 <5 <5 <5 9 <5 <5 <5 <5
Strontium (ug/L) 57 1400 160 200 250 250 230 350 230 230 270 210 210
Thallium (pg/L) 9 <5 <5 <5 <5 <5 <5 <1 <5 <5 <5 <5 <5
Tin (ug/L) 6 19 8 <5 <5 <5 21 <5 41 36 35 7 30
Uranium (ug/L) 48000 20000 16000 29000 49000 51000 45000 39000 52000 55000 35000 55000 56000
Vanadium (ug/L) 110000 20000 11000 39000 41000 53000 63000 74000 84000 88000 100000 100000 110000
Zinc (ug/L) 1600 480 250 620 560 1100 1700 130 2200 1300 1600 1300 1600
Mercury (ug/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) <20 <20 <20 <20 <20 <20 <20 <0.1 <20 <20 <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 79000 38000 26000 52000 64000 124000 92000 83000 84000 135000 120000 83000 84000
Bicarbonate as CaCO3 (mg/L) 110 3230 5900 3100 4900 <20 95 <10 1200 2700 670 <20 <20
Electrical Conductivity (uS/cm) 78000 60000 38000 63000 74000 83000 81000 275000 78000 25000 24000 76000 76000
Ammonia as N (mg N/L) <1 <1 <1 <1 <1 <1 <1 0.38 <1 <1 <1 28 7

pH (pH) 11 10.1 9.9 10 10 10 10 11 11 11 11 11 11
Total Organic Carbon (mg/L) 770 29 89 55 28 <20 39 32 <20 3200 860 8800 710
Chloride (mg/L) 15000 13000 5300 9400 11000 20000 19000 22000 21000 22000 20000 14000 10000
Bromide (mg/L) <5 28 <5 35 41 <0.5 57 240 91 99 96 67 59
Fluoride (mg/L) 8.8 26 <5 62 <5 18 8.4 42 28 22 25 23 24
Nitrate (mg/L) 850 440 300 570 700 <0.1 960 180 800 850 840 560 500
Nitrite (mg/L) <5 <0.5 <5 <5 <5 <0.1 <5 18 <5 <5 <5 <5 <5
Orthophosphate (mg/L) <0.05 <0.5 <5 <5 <5 16 <5 8.7 16 18 20 14 13
Sulphate (mg/L) 2900 8800 1100 2100 2200 9700 13000 4400 10000 11000 10000 9800 6700
ORP (mV) 26 146 56 50 41 77 39 86 31 200 140 62 77
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Appendix 5: Column Test Results

COLUMN 4B Sequence 1 Sequence 2 |Sequence 3
YYS156A 12-12.75m Start

Date Started 22/4/2010 3/5/2010 10/5/2010
Date Completed 3/5/2010 10/5/2010 24/5/2010
Elapsed Time (days) 11 7 14
Solids Mass (g) (wet) 2558.9

Liquor to displace 1 BV (g) 828.07 1092.69 786 21
Calcium (pg/L) 9300 9400 3200
Iron (ug/L) <100 <100 <100
Magnesium (ug/L) 490000 420000 74000
Phosphorus (ug/L) <1000 < 1000 800
Potassium (ug/L) 1400000 1100000 1500000
Silicon (ug/L) 2200 12000 2900
Sodium (ug/L) 20000000 20000000 61000000
Aluminium (pg/L) <5 <5 66
Antimony (ug/L) <5 <5 <5
Arsenic (ug/L) 250 160 470
Barium (pg/L) 11 28 61
Beryllium (ug/L) <5 <5 <5
Bismuth (ug/L) <5 <5 <5
Boron (ug/L) 7700 6600 14000
Cadmium (pg/L) <0.2 4 <02
Chromium (ug/L) 25 43 92
Cobalt (ug/L) <5 <6 <5
Copper (ug/L) 34 1400 13
Lead (ug/L) <5 120 23
Lithium (ug/L) <5 <5 13
Manganese (ug/L) <5 <5 7
Molybdenum (ug/L) 4500 3300 3700
Nickel (ug/L) 6 10 10
Selenium (pg/L) 440 390 540
Silver (ug/L) <5 <6 8
Strontium (ug/L) 1600 1200 500
Thallium (pg/L) <5 11 <5
Tin (ug/L) 69 670 1800
Uranium (pg/L) 22000 20000 57000
Vanadium (ug/L) 530 660 1200
Zinc (ug/L) 120 340 950
Mercury (pg/L) <0.1 <0.1 <0.1
Acidity as CaCO3 (mg/L) <20 <20 <20
Total Alkalinity as CaCO3 (mg/L) 18000 15000 47000
Bicarbonate as CaCO3 (mg/L) 120 3700 6700
Electrical Conductivity (uS/cm) 56000 54000 65000
Ammoniaas N (mg N/L) <1 <1 <1
pH (pH) 9.5 9.5 99
Total Organic Carbon (mg/L) 19 22 <5
Chloride (mg/L) 21000 20000 14000
Bromide (mg/L) 55 74 54
Fluoride (mg/L) <5 5.9 9
Nitrate (mg/L) 710 560 260
Nitrite (mg/L) <5 <5 130
Orthophosphate (mg/L) <5 <5 <5
Sulphate (mg/L) 9000 9000 7900
ORP (mV) 33 91 100
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Appendix 6: Tails Ageing Test Results

LINK/CHAP/kami Appendix 6



Appendix 6: Tailings Ageing Test Results lof8
SAMPLE - YM0015 1 MONTH 2 MONTH 4 MONTH 8 MONTH

Open A Open B Closed A Closed B Open A | OpenB |Closed A|Closed B| Open A | Open B |Closed A | Closed B Open A Open B Closed A Closed B
Date Started 23/3/2010 23/3/2010 23/3/2010 23/3/2010 | 23/3/2010| 23/3/2010| 23/3/2010| 23/3/2010| 23/3/2010| 23/3/2010| 23/3/2010| 23/3/2010 23/3/2010 23/3/2010 23/3/2010 23/3/2010
Date Completed 23/4/2010 23/4/2010 23/4/2010 23/4/2010 | 23/5/2010] 23/5/2010( 23/5/2010| 23/5/2010| 24/7/2010 | 24/7/2010| 24/7/2010 | 24/7/2010 2/12/2010 2/12/2010 3/12/2010 3/12/2010
Elapsed Time (days) 31 31 31 31 61 61 61 61 123 123 123 123 253 253 254
Solids Mass (g) (wet) 923.54 943 24 936.42 918.88 929 85 923.82 927 87 943.92 938.5 931.17 920.43 938.86 990.82 959.07 1001.42 917 92
Liquor + Solids at T = 0 (Barren + wash) g 1581.45 1580.89 1580.01 1584 09 15798 1569.7 | 1575.36 | 159392 | 1545.77 | 154203 | 1539.52 | 1533.57 1597 35 1577.12 1584.36 1588.79
Liquor Mass at T=0 (g) 657.91 637 65 643.59 665.21 649 95 645.88 647.49 650 607 27 610.86 619 09 594.71 606.53 618.05 582 94 670 87
Liquor Mass at Time End (after filtering) g 3909 432.16 501.59 547.17 539 02 503.13 507 54 494.36 536.11 566.56 502 68 471.11 463.1 454.49 463.7 472 62
ALL UNITS ARE IN mg/L
Acidity as CaCO3 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <0.1 <0.1 <0.1 <0.1
Ammonia(N) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <001 <0.01 <0.01 023
Bismuth (filtered) < 0005 < 0005 < 0.005 < 0005 <0.005 [ <0005 | <0.005 | <0.005 <0.05 <005 <0.05 <005 <0 05 <005 <0.05 <0.05
Bromide 100 100 50 49 81 90 89 84 60 57 58 59 81 80 73 70
Calcium (filtered) <0.1 <0.1 <0.1 <0.1 1.6 1.7 1.4 1.1 4.9 32 3.9 32 4 5 4 6
Chloride 24000 26000 22000 20000 17000 18000 18000 8600 15000 18000 16000 16000 25000 27000 22000 23000
Conductivity 83000 84000 85000 82000 70000 71000 70000 69000 66000 67000 67000 65000 81000 83000 79000 79000
Fluoride 9.1 9.6 58 5.5 <0.5 76 7.9 76 7.4 6.1 6.1 59 <002 <002 <0.02 <0.02
Lithium (filtered) <0005 <0005 <0.005 < 0005 0009 0.007 <0.005 | <0.005 <0.05 <005 <0.05 <005 <005 <005 <0.05 <0.05
Nitrate (as NO3-) 1000 810 760 630 640 670 630 650 530 370 390 430 Insufficient sample 140 120 120
Nitrite (as NO2-) <5 <5 <0.1 <0.1 27 35 54 28 <5 <5 <5 <5 Insufficient sample 26 30 27
pH 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Phosphate ortho (P) <5 <5 68 7.5 <05 <05 <05 <05 <5 <5 <5 <5 17 16 14 15
Phosphorus (filtered) <0.1 <0.1 <0.1 <0.1 <1 <1 <1 <1 <1 <1 <1 <1 Insufficient sample | Insufficient sample | Insufficient sample | Insufficient sample
Potassium (Filtered) 1700 1800 1700 1700 1500 1500 1600 1700 1300 1200 1300 1300 1600 1700 1600 1600
Redox Potential mV 89 89 92 88 160 160 150 150 120 130 130 140 85 86 73 74
Silicon (filtered) 8 8.4 72 7.7 8.4 82 8.6 8 8.4 8.4 8.4 82 28 25 39 34
Sodium (Filtered) 49000 50000 49000 45000 47000 50000 49000 48000 34000 34000 35000 33000 48000 45000 49000 51000
Sulphate (as SO4) 11000 12000 11000 10000 8800 9200 9200 4600 8200 11000 8600 8600 2600 2600 4400 4100
Total Organic Carbon 54 110 140 68 2000 2700 2700 2300 3900 690 3100 800 1100 900 1100 1100
Uranium (Filtered) 140 160 160 180 120 120 120 120 200 180 180 190 250 250 220 230
Magnesium (filtered) 53 5 4 3.8 8 9 6.9 82 5.4 4.7 4.3 4 58 7.1 6.3 6.4
Bicarbonate Alkalinity-mg CaCO3/L 4400 4200 3700 3700 3300 3600 3300 3300 3600 3700 3000 2700 1200 3100 3000 6500
Total Alkalinity as CaCO3 72000 75000 74000 67000 68000 72000 72000 69000 63000 63000 65000 64000 40000 42000 38000 35000
Aluminium (filtered) 0.081 0.069 0.15 0.1 0074 0.058 0.055 0044 022 0058 0.3 0.27 0.67 0.7 055 N/A
Antimony (filtered) < 0005 < 0005 < 0.005 < 0005 <0.005 [ <0005 | <0.005 | <0.005 < 0.05 <005 < 0.05 <005 <0.025 <0.025 <0 025 <0 025
Arsenic (filtered) 12 13 12 11 11 12 12 11 3 29 3 32 32 36 2.6 35
Barium (filtered) 028 0.3 0.29 024 0.28 0.28 031 0.28 024 0.27 039 0.19 0.21 0.23 024 023
Beryllium (filtered) <0005 <0005 < 0.005 < 0005 < 0.005 <0005 < 0.005 < 0.005 <0.05 <005 <0.05 <005 <0.005 <0.005 <0 005 <0 005
Boron (filtered) 35 35 36 34 33 35 36 36 35 32 33 33 29 30 32 27
Cadmium (filtered) < 0.0002 0.012 0013 < 0.0002 0.0058 00008 | <00002 | 0.0052 <0.05 <005 <0.05 <005 0.12 <0.001 <0 001 0.012
Chromium (filtered) 3.3 3.4 33 3.3 0.86 0.86 084 0.79 027 0.15 0.15 0.15 0042 0.04 004 0.039
Cobalt (filtered) < 0005 <0005 < 0.005 <0005 <0.005 | <0005 | <0.005 < 0.005 <0.05 <005 <0.05 <005 <0.005 <0.005 <0 005 <0 005
Copper (filtered) 0.082 0.13 0096 0.058 0061 0.043 0.036 0043 1.1 0067 0.16 0.52 0.25 0 056 0.042 0.059
Iron (filtered) <0.1 0.1 <0.1 0.1 <1 <1 <1 <1 <1 <1 1.1 2.4 0.26 0.31 0.2 <0.05
Lead (filtered) 0.012 0.008 0005 < 0005 <0.005 | <0005 | <0.005 | <0.005 0.48 0.98 0.11 0.74 <0.005 <0.005 <0 005 <0 005
Manganese (filtered) <0005 <0005 < 0.005 <0005 <0.005 | <0005 | <0.005 < 0.005 <0.05 <005 <0.05 <005 <0.025 <0.025 <0 025 <0 025
Mercury (filtered) <0001 <0001 < 00001 <0001 < 00001 | <0.0001 | <00001 | <0.0001 | <0.0005 [ <00005 | <0.0005 | <0 0005 <0.001 <0.001 <0 001 <0 001
Molybdenum (filtered) 2.8 2.9 28 2.6 2.3 25 25 23 2.2 2 2.1 2.1 1.4 14 1.4 14
Nickel (filtered) 0.006 0.008 < 0.005 <0005 0.01 0.012 0.014 0012 <0.05 <005 <0.05 <005 0 006 <0.005 <0 005 0.005
Selenium (filtered) 0.76 0.8 08 0.72 0.59 0.65 065 0.58 027 0.26 027 0.26 0.15 0.15 0.16 0.16
Silver (filtered) <0005 <0005 < 0.005 <0005 < 0.005 <0005 < 0.005 < 0.005 <0.05 <005 <0.05 <005 <0.025 <0.025 <0 025 <0 025
Strontium (Filtered) 032 033 0.26 027 0.26 0.28 0.3 0.28 024 0.23 022 0.17 0.19 0.19 025 025
Thallium (filtered) 0.015 021 0.14 0.009 0.17 0.007 0.008 0.1 <0.05 <005 <0.05 <005 N/A N/A N/A N/A
Tin (filtered) <0005 <0005 < 0.005 < 0005 <0.005 | <0005 | <0.005 | <0.005 <0.05 <005 <0.05 <005 <0.025 <0.025 <0 025 <0 025
Vanadium (filtered) 75 78 75 74 66 69 72 74 63 58 61 62 68 68 76 70
Zinc (filtered) 1.9 2 19 1.8 0076 0.056 0.048 0054 1.8 0.23 032 0.43 0054 0014 0.011 0.021
Data from Labmark, except values in blue, which were provided by Minchem/Petroleum
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Appendix 6: Tailings Ageing Test Results

SAMPLE - YM0046 1 MONTH 2 MONTH 4 MONTH 8 MONTH

Open A Open B Closed A Closed B Open A | Open B [Closed A|Closed B| Open A | Open B [Closed A[Closed B| Open A | Open B |Closed A [ Closed B
Date Started 27/3/2010 27/3/2010 27/3/2010 27/3/2010 | 27/3/2010) 27/3/2010] 27/3/2010] 27/3/2010] 27/3/2010| 27/3/2010| 27/3/2010 | 27/3/2010 | 27/3/2010 | 27/3/2010 | 27/3/2010| 27/3/2010
Date Completed 27/4/2010 27/4/2010 27/4/2010 27/4/2010 | 27/5/2010) 27/5/2010] 27/5/2010] 27/5/2010] 26/7/2010| 26/7/2010| 26/7/2010 | 26/7/2010 | 2/12/2010 | 2/12/2010| 6/12/2010| 6/12/2010
Elapsed Time (days) 31 31 31 31 61 61 61 61 121 121 121 121 250 250 254
Solids Mass (g) (wet) 1051 64 1048.05 1051.75 1045.06 1042 07 | 1047.06 | 1051.33 | 1062 63 | 1055.44 | 10475 | 105136 | 1062.57 | 1025.12 | 1039.92 974.1 988 8
Liquor +Solids T = 0 (Barren + wash) g 1564.74 1568.92 1570.66 1564.28 1564.6 1564.7 1569.49 | 156953 | 1577.81 | 1564.67 | 1567.76 | 1578.47 | 1571.16 | 1561.58 | 1567.99 | 1560.74
Liquor Mass at T =0 (g) 513.1 520.87 518.91 519.22 522.53 517 64 518.16 506 9 52237 517.17 516.4 515.9 546.04 521.66 593 89 571.94
Liquor Mass at Time End (after filtering) g 345 366.44 421.87 399.43 399.56 373.13 | 426.06 353.93 293.75 | 495.48 | 348.54 | 40458 | 300.69 327.63 | 36259 347.4
ALL UNITS ARE IN mg/L
Acidity as CaCO3 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <0.1 <0.1 <0.1 <0.1
Ammonia(N) <1 <1 <1 1 <1 <1 <1 <1 <1 <1 <1 <1 1.1 0.15 0.45 22
Bismuth (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.5 <05 <05 <0.005
Bromide 100 100 98 110 89 91 84 89 57 57 61 54 86 94 8.7 80
Calcium (filtered) 09 0.7 0.7 <0.1 2.3 1.6 25 1.7 5.7 28 3.1 2.9 4 3 5 3
Chloride 24000 23000 24000 26000 18000 20000 18000 18000 15000 27000 17000 15000 27000 27000 26000 25000
Conductivity 86000 85000 84000 88000 72000 74000 72000 76000 64000 65000 68000 67000 81000 83000 81000 81000
Fluoride 12 13 13 13 11 12 99 10 9.3 95 9.7 9.6 <002 <0.02 <0.02 <002
Lithium (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.5 <05 <05 <0.005
Nitrate (as NO3-) 830 880 840 960 670 840 660 710 550 510 530 460 310 260 290 330
Nitrite (as NO2-) <5 <5 <5 <5 29 <0.1 27 40 <5 <5 <5 <5 33 31 76 25
pH 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Phosphate ortho (P) 92 <5 <5 11 <05 <05 <05 <05 <5 <5 <5 <5 2.4 2 3 2.9
Phosphorus (filtered) <0.1 <0.1 <0.1 <0.1 2 1.8 16 2.2 <1 <1 <1 <1 N/A N/A N/A N/A
Potassium (Filtered) 1700 1800 1700 1900 1700 1700 1500 1700 1200 1300 1300 1500 2500 3200 3100 2800
Redox Potential mV 79 82 84 83 140 130 130 130 100 140 140 150 71 72 71 72
Silicon (filtered) 25 18 23 27 27 24 25 21 25 24 26 18 54 54 57 48
Sodium (Filtered) 47000 50000 45000 50000 53000 57000 50000 54000 33000 37000 44000 30000 59000 63000 59000 56000
Sulphate (as SO4) 18000 17000 18000 19000 14000 15000 14000 14000 13000 21000 14000 12000 7500 7300 7200 6900
Total Organic Carbon 60 250 <50 200 130 3100 130 2800 4100 800 2500 1900 <5 190 1100 1100
Uranium (Filtered) 88 78 70 100 83 91 79 65 85 82 91 80 94 110 93 <0.1
Magnesium (filtered) 36 63 2.7 2.7 7.2 9.9 63 9.2 6.7 4.1 4.3 2.7 8 6 7 6
Bicarbonate Alkalinity-mg CaCO3/L 5200 5000 4600 4700 4800 5200 4100 4500 3800 4200 4100 3800 <1 9000 2500 2300
Total Alkalinity as CaCO3 68000 71000 67000 72000 69000 74000 65000 71000 55000 56000 61000 57000 40000 36000 39000 37000
Aluminium (filtered) <0005 < 0.005 < 0.005 < 0.005 0.063 0051 0.032 0.051 <005 <0.05 <0.05 0.19 <025 <0.25 <0.25 <0 05
Antimony (filtered) 0.007 0007 < 0.005 0.005 0.008 0007 0.007 0.007 <005 <0.05 <0.05 <005 <0.025 <0.025 <0.025 <0.005
Arsenic (filtered) 18 1.7 1.7 19 2.1 2.1 18 2.1 0.52 05 054 1 1.1 1.1 13 0.003
Barium (filtered) 0.063 0082 0067 0.07 0.071 0071 0.056 007 0 066 0.076 0.11 0063 0.21 0.16 0.23 0.03
Beryllium (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 <0.005 | <0005 <005 <0.05 < 0.05 <005 <0.005 < 0.005 <0.005 <0.001
Boron (filtered) 40 40 39 44 47 49 41 44 34 35 38 35 42 49 44 0.06
Cadmium (filtered) < 0.0002 0034 < 0.0002 0.026 0.017 < 00002 0.011 <0.0002 | <005 < 0.05 < 0.05 <005 <0.001 0.094 0.11 <0.0002
Chromium (filtered) 33 32 32 3.4 081 0.81 0.7 0.74 0.13 0.12 0.13 0.13 0.16 0.16 0.15 <0.001
Cobalt (filtered) 0.005 0 005 0 005 0.006 0.006 0 006 0.006 0.006 <005 <0.05 < 0.05 <005 0.005 0.006 0 006 <0.001
Copper (filtered) 0.077 0.25 0 066 0.16 0.16 0059 0.059 004 1 0.28 026 0.85 0.14 0.2 0.15 0.002
Iron (filtered) <0.1 <0.1 <0.1 <0.1 <1 <1 <1 <1 <1 <1 <1 3.6 <025 <0.25 <0.25 0.17
Lead (filtered) <0005 0009 < 0.005 < 0.005 <0005 | <0.005 | <0.005 [ <0005 0.27 18 037 0.29 0.024 0.005 0007 <0.001
Manganese (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 [ <0005 <005 <0.05 < 0.05 <005 <0.025 < 0.025 <0.025 <0.005
Mercury (filtered) < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 [ <00001 | <0.0001 | <0.0001 | <0 0005 | <0.0005 [ <0 0005 | <00005 | <0.0001 | <00001 | <0 0001 | <0.0001
Molybdenum (filtered) 1.2 13 12 13 1.2 1.2 1.1 1.2 0.86 0.86 089 0.84 12 1.2 13 <0.005
Nickel (filtered) 0.018 0019 0018 0.018 0.032 0033 0.03 0.034 <005 <0.05 <0.05 0.12 0.02 0.021 0024 <0.001
Selenium (filtered) 0.77 0.78 0.77 0.83 067 0.65 0.64 066 0.25 0.26 028 0.27 0.63 061 0.75 0.002
Silver (filtered) <0005 0007 <0.005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.025 | <0.025 | <0.025 | <0.005
Strontium (Filtered) 031 03 0.26 0.27 027 0.29 0.26 034 0.17 0.19 0.19 0.14 0.42 028 0.47 0.17
Thallium (filtered) 0.008 0.33 0007 0.35 023 < 0.005 0.16 <0005 | <005 <0.05 <0.05 <005 <0.005 008 0099 <0.001
Tin (filtered) <0005 <0.005 <0.005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.025 | <0.025 | <0.025 | <0.005
Vanadium (filtered) 37 37 36 41 36 38 34 33 26 27 29 27 35 37 36 <0.005
Zinc (filtered) 087 0.94 0.88 0.92 0.12 0.09 0088 0.085 14| 0.28 021 0.27 0.089 024 0.21 0.004

Data from Labmark, except values in blue, which were provided by Minchem/Petroleum
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Appendix 6: Tailings Ageing Test Results

SAMPLE - YM0074 1 MONTH 2 MONTH 4 MONTH 8 MONTH

Open A Open B Closed A Closed B Open A | Open B [Closed A|Closed B| Open A | Open B |Closed A[Closed B| Open A | Open B |Closed A Closed B
Date Started 29/3/2010 29/3/2010 29/3/2010 29/3/2010 | 29/3/2010] 29/3/2010] 29/3/2010| 29/3/2010| 29/3/2010 | 29/3/2010 | 29/3/2010 | 29/3/2010 | 29/3/2010 19/3/2010| 29/3/2010 29/3/2010
Date Completed 29/4/2010 29/4/2010 29/4/2010 29/4/2010 | 29/5/2010] 29/5/2010] 29/5/2010| 29/5/2010| 29/7/2010| 29/7/2010 | 30/7/2010 | 30/7/2010| 1/12/2010| 1/12/2010| 4/12/2010 4/12/2010
Elapsed Time (days) 31 31 31 31 61 61 61 61 122 122 123 123 247 257 250
Solids Mass (g) (wet) 937.64 953.47 972.64 947.33 957.46 95499 | 94291 969.87 | 97336 965.7 963.34 961.4 956 8 936.62 863 82 903.75
Liquor at T =0 (Barren + wash) g 1564 33 1564.79 1565.53 1566.84 1569.71 | 1562.61 | 1556.68 | 1568.78 | 1566.67 15712 1569 88 | 1569.61 | 1567 38 | 1564.42 | 1557.11 1560 87
Liquor Mass at T=0 (g) 626.69 611.32 592.89 619.51 612.25 607 62 613.77 598.91 | 59331 605.5 606.54 608 21 610.58 627.8 693 29 657.12
Liquor Mass at Time End (after filtering) g 530.02 520.14 476.47 519.14 516.94 531 88 520.27 523.74 452.7 425.39 466.65 471.15 5316 559.81 538.42 494.14
ALL UNITS ARE IN mg/L
Acidity as CaCO3 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <0.1 <0.1 <0.1 <0.1
Ammonia(N) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <001 <0.01 0.05 0.16
Bismuth (filtered) <0005 <0.005 <0.005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <005 <0.05 <0.05 <0.05
Bromide 98 95 100 93 87 79 81 91 67 70 67 75 68 66 74 Insufficient sample
Calcium (filtered) 0.7 09 0.4 05 5.6 7.1 66 5.8 4.2 3.4 4.4 3.5 3 3 3 3
Chloride 24000 22000 24000 21000 18000 17000 19000 22000 25000 26000 19000 19000 24000 22000 25000 24000
Conductivity 82000 84000 82000 81000 71000 69000 71000 71000 72000 70000 68000 71000 76000 77000 78000 79000
Fluoride 11 10 11 10 8 7.9 8 9.2 8.4 74 9.7 9.1 <002 <0.02 <0.02 <0.02
Lithium (filtered) <0005 < 0.005 <0.005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <005 <0.05 <0.05 <0.05
Nitrate (as NO3-) 870 800 1100 830 690 680 740 670 680 720 650 730 140 140 140 130
Nitrite (as NO2-) <5 <5 <5 <5 <0.1 6.8 6.7 <5 <5 <5 <5 <5 9.7 9.6 12 <0.02
pH 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
Phosphate ortho (P) 99 89 10 96 <05 8 <05 <5 <5 <5 8.3 <5 13 13 17 14
Phosphorus (filtered) <0.1 <0.1 <0.1 <0.1 25 2.7 23 2.6 1.8 18 1.7 18 N/A N/A N/A N/A
Potassium (Filtered) 1700 1700 1700 1700 1600 1600 1500 1600 1500 1500 1400 1500 1600 1600 1600 N/A
Redox Potential mV 82 83 82 78 130 130 130 130 150 150 150 150 77 77 66 90
Silicon (filtered) 75 7.7 75 7.7 8 9.9 96 9.1 9.2 9 11 10 15 12 23 35
Sodium (Filtered) 43000 45000 44000 42000 46000 45000 45000 44000 39000 39000 39000 38000 43000 39000 46000 N/A
Sulphate (as SO4) 10000 9700 11000 9500 8400 8300 9000 10000 14000 16000 9800 9200 3900 3900 4000 4300
Total Organic Carbon 87 68 91 74 2400 1900 2000 1900 1700 1700 <5 1700 1000 880 1100 1100
Uranium (Filtered) 60 58 72 62 69 44 71 39 100 98 97 99 95 98 98 100
Magnesium (filtered) 43 48 56 56 10 7.5 76 8.5 5.7 62 6.9 3.8 7 6 7 6
Bicarbonate Alkalinity-mg CaCO3/L 3700 12000 3600 3400 3400 3200 2800 3000 4800 4400 3200 3500 2100 <1 1600 2000
Total Alkalinity as CaCO3 64000 75000 67000 63000 65000 61000 63000 62000 70000 66000 62000 67000 33000 35000 33000 60000
Aluminium (filtered) 0.058 0069 0056 0.058 <0005 | <0.005 | <0.005 | <0005 0.15 0.13 <0.05 <005 <025 <0.25 <0.25 0.78
Antimony (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 [ <0.005 <0.005 | <0005 <005 <0.05 <0.05 <005 <0.025 <0 025 <0.025 <0 025
Arsenic (filtered) 11 11 12 11 11 11 10 11 3.6 34 3.2 33 34 33 46 35
Barium (filtered) 027 0.29 0.26 0.25 028 0.27 0.26 027 0.36 0.34 029 0.31 0.22 0.2 02 0.19
Beryllium (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 | <0005 <005 <0.05 < 0.05 <005 <0.005 <0 005 <0.005 <0 005
Boron (filtered) 39 38 38 37 41 36 38 37 38 39 37 38 20 19 35 27
Cadmium (filtered) 0 0065 0.0073 0 0096 00012 < 0.0002 0013 <0.0002 | 00046 <005 <0.05 < 0.05 <005 00014 0.061 0.0012 003
Chromium (filtered) 3 32 3.1 3 068 0.61 0.59 062 0.17 0.15 0.14 0.14 0.029 0.049 0028 003
Cobalt (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 [ <0005 <005 <0.05 < 0.05 <005 <0.005 <0 005 <0.005 <0 005
Copper (filtered) 0.067 0.07 0.08 0.052 0.022 0047 0.017 0.022 0 066 0.061 < 0.05 <005 0.051 0.17 0038 0.088
Iron (filtered) <0.1 <0.1 <0.1 <0.1 <1 <1 <1 <1 <1 <1 <1 <1 <0 05 <0.05 <0.05 <0.25
Lead (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 [ <0005 <005 <0.05 < 0.05 <005 <0.005 <0 005 <0.005 <0 005
Manganese (filtered) <0005 < 0.005 < 0.005 < 0.005 <0005 | <0.005 | <0.005 | <0005 <005 <0.05 < 0.05 <005 <0.025 <0 025 <0.025 <0 025
Mercury (filtered) < 0.0001 < 0.0001 <0.001 <0.001 <0.0001 | <00001 | <0.0001 | <0.0001 | <0 0005 | <0.0005 | <00005| <00005| <0.001 | <0001 | <0.001 <0001
Molybdenum (filtered) 3.5 36 36 34 3.1 3 3.1 3.1 3.2 3.1 3 3.1 15 14 16 1.6
Nickel (filtered) 0.038 0041 0043 0.04 0.055 0051 0.05 005 <005 <0.05 <0.05 <005 0.028 0.037 0.03 0.032
Selenium (filtered) 0.7 0.74 0.75 0.71 062 0.58 0.57 058 0.34 0.33 031 0.3 0.15 0.13 0.15 0.15
Silver (filtered) <0005 <0.005 0005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.025 0.025 <0.025 <0 025
Strontium (Filtered) 031 0.31 0.39 0.34 033 0.28 0.29 029 0.27 0.28 037 0.25 0.28 028 02 <0.16
Thallium (filtered) 0.2 0.24 0.26 <0.005 <0005 0.1 <0.005 0.081 <005 0.088 <0.05 <005 <0.005 N/A <0.005 <0 025
Tin (filtered) 0.015 <0.005 <0.005 <0.005 <0005 | <0.005 | <0.005 | <0005 | <005 <0.05 <0.05 <005 <0.025 | <0025 N/A 0.043
Vanadium (filtered) 20 19 21 20 19 16 18 16 17 17 17 16 17 16 18 19
Zinc (filtered) 0.49 0.52 0.52 0.52 0.062 0.082| 0.056 007 0.19 0.29 021 0.18 0.02 0.1 0015 0.031

Data from Labmark, except values in blue, which were provided by Minchem/Petroleum
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Appendix 6: Tailings Ageing Test Results

SAMPLE - YM0076 1 MONTH 2 MONTH 4 MONTH 8 MONTH

Open A Open B Closed A Closed B Open A | OpenB [Closed A|Closed B| Open A | Open B |Closed A[Closed B| Open A Open B | Closed A | Closed B
Date Started 19/3/2010 19/3/2010 19/3/2010 19/3/2010 |19/3/2010]19/3/2010{19/3/2010 19/3/2010 19/3/2010 | 19/3/2010 | 19/3/2010| 19/3/2010| 19/3/2010 | 19/3/2010 | 19/3/2010] 19/3/2010
Date Completed 19/4/2010 19/4/2010 19/4/2010 19/4/2010 |19/5/2010]19/5/2010]19/5/2010] 19/5/2010| 19/7/2010 19/7/2010| 19/7/2010| 19/7/2010| 30/11/2010| 30/11/2010] 5/12/2010| 5/12/2010
Elapsed Time (days) 31 31 31 31 61 61 61 61 122 122 122 122 256 256 261
Solids Mass (g) (wet) 821.93 790 25 81332 79122 786 53 777.01 79125 801.7 803.27 | 82295 784.33 | 814.16 794.74 789.03 817.92 783.86
Liquor + Solids at T = 0 (Barren + wash) g 1569.74 1569 09 1579.72 1571.07 1554.09 | 1558 66 | 1572.38 | 1578.32 | 1577.15 | 1584.71 | 1565.05 | 1582.74 1562 24 1571 28 1588.45 | 1581 53
Liquor Mass at T =0 () 747.81 778 84 766.4 779 85 767 56 781.65 781.13 776.62 773.88 761.76 780.72 768.58 7675 782.25 770.53 797.67
Liquor Mass at Time End (after filtering) g 695.12 674 58 71829 71891 709.43 716.35 708 22 696.61 507.51 | 45623 594.81 | 583.27 654.68 671.11 681.76 | 713.15
ALL UNITS ARE IN mg/L
Acidity as CaCO3 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <0.1 <0.1 <0.1 <0.1
Ammonia(N) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 0.16 008 0.02 0.11
Bismuth (filtered) < 0.005 < 0.005 < 0.005 < 0.005 <0.005 | <0005 | <0.005 | <0.005 | <0.05 <005 <0.05 <0.05 <005 <005 <005 <0.05
Bromide 50 25 61 71 76 73 73 71 57 53 31 56 71 64 63 62
Calcium (filtered) 09 0.6 5.1 <0.1 45 2.8 3.3 3 4.3 2.8 3.7 35 92 7.1 5.7 6.6
Chloride 18000 18000 17000 16000 16000 15000 15000 14000 15000 15000 15000 15000 22000 22000 22000 25000
Conductivity 77000 78000 75000 76000 64000 65000 65000 64000 64000 63000 63000 64000 76000 77000 76000 75000
Fluoride 11 7.8 11 8.8 16 13 12 12 9.9 12 12 11 <002 <002 <002 <0.02
Lithium (filtered) < 0.005 < 0.005 < 0.005 < 0.005 0008 0.011 0008 0.006 <0.05 <005 <0.05 <0.05 <005 <005 <005 <0.05
Nitrate (as NO3-) 720 650 640 630 640 670 720 660 460 470 420 570 130 130 130 130
Nitrite (as NO2-) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <5 <0.1 <5 <5 55 7.2 62 7.7
pH 11 11 11 11 10 10 11 11 10 10 11 10 10 10 10 10
Phosphate ortho (P) 65 <5 <5 <5 <05 <05 <05 <05 <5 <05 <5 <5 13 15 15 15
Phosphorus (filtered) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 N/A N/A N/A N/A
Potassium (Filtered) 1700 1700 1400 1500 1600 1600 1600 1600 1400 1400 1300 1400 1700 1600 1600 1600
Redox Potential mV 87 87 98 89 190 180 170 170 110 110 110 120 74 72 91 70
Silicon (filtered) 3.1 3.6 34 3 7.1 5.2 4.9 49 4.7 4.2 49 4.6 83 8.1 11 11
Sodium (Filtered) 38000 40000 36000 39000 41000 42000 43000 40000 33000 32000 30000 32000 40000 38000 35000 39000
Sulphate (as SO4) 9700 9400 11000 11000 8400 8100 8200 7400 8500 8700 8400 8400 2500 4200 2500 2500
Total Organic Carbon 110 35 220 160 6000 6000 80 220 1000 1100 2400 290 860 920 890 1200
Uranium (Filtered) 33 58 36 59 33 38 50 29 59 57 56 57 67 67 66 62
Magnesium (filtered) 21 23 <0.1 15 31 28 18 24 10 13 75 14 11 11 69 7.3
Bicarbonate Alkalinity-mg CaCO3/L 1100 1100 1100 840 820 950 520 740 1500 1900 960 1400 5800 3500 2500 1600
Total Alkalinity as CaCO3 56000 55000 56000 55000 56000 57000 57000 55000 56000 56000 54000 55000 30000 32000 32000 32000
Aluminium (filtered) <005 <0.05 <0.05 <0.05 0037 0.084 0072 0.036 0.056 0063 0.11 <0.05 0.14 <025 <025 0.15
Antimony (filtered) < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0005 [ <0.005 < 0.005 <0.05 <005 <0.05 <0.05 0.006 <0 025 <0.025 0.005
Arsenic (filtered) 2 2.2 2.3 2 26 2.6 2.1 22 057 0.71 0.65 061 0.69 094 0.99 0.73
Barium (filtered) 0043 0.044 0.033 0026 0039 0.038 0037 0.026 0.075 0065 0.06 0.068 0.08 0.11 <0.1 0.12
Beryllium (filtered) < 0.005 < 0.005 < 0.005 < 0.005 0 005 <0005 | <0.005 < 0.005 <0.05 <005 <0.05 < 0.05 <0.001 <0 005 <0.005 <0 001
Boron (filtered) 36 38 33 39 40 42 42 40 35 35 37 36 33 32 34 35
Cadmium (filtered) 0.0006 < 00002 < 00002 0.0014 < 0.0002 | <0.0002 | <0 0002 0.001 <0.05 <005 < 0.05 < 0.05 0.23 <0 001 <0.001 0.021
Chromium (filtered) 26 2.7 25 2.6 0.67 0.75 0.73 0.71 0.15 0.16 0.16 0.16 0.043 0.048 0.047 0.048
Cobalt (filtered) < 0.005 < 0.005 < 0.005 < 0.005 <0.005 | <0005 | <0.005 | <0.005 <0.05 <005 <0.05 < 0.05 0.001 <0 005 <0.005 0.001
Copper (filtered) 0.06 0.068 0.036 0 054 0063 004 0034 0.034 055 0.31 0.35 0.15 0.58 0.14 0.03 0.073
Iron (filtered) <0.1 <0.1 0.3 <0.1 <1 <1 <1 <1 <1 <1 <1 <1 0.73 009 <0 05 008
Lead (filtered) < 0.005 0.3 < 0.005 < 0.005 <0.005 | <0005 | <0.005 | <0.005 <0.05 <005 0.19 0.1 0.035 0.006 <0.005 0.004
Manganese (filtered) < 0.005 < 0.005 < 0.005 < 0.005 <0.005 | <0005 | <0.005 | <0.005 001 <005 0.008 < 0.05 0.009 <0 025 <0.025 <0 005
Mercury (filtered) < 0.0001 < 00001 < 00001 < 00001 < 0.0001 | <0.0001 | <00001 | <0.0001 | <0.0005 | <0 0005 | <0.0005 | <0 0005 <0.001 <0 001 <0.001 <0 001
Molybdenum (filtered) 22 2.4 2.2 2.3 2 2.2 2.2 2.1 1.9 1.8 19 1.9 1.4 1.7 1.7 1.7
Nickel (filtered) 0015 0.017 0.014 0015 0019 0.022 0023 0.024 <0.05 <005 <0.05 <0.05 0.029 002 0.013 0.012
Selenium (filtered) 0.64 064 0.68 0.63 0.46 051 0.55 0.55 025 0.24 0.26 027 0.13 021 02 0.16
Silver (filtered) <0.005 < 0.005 < 0.005 < 0.005 <0.005 | <0005 | <0.005 | <0.005 | <0.05 <005 <0.05 <0.05 <0.005 <0025 <0.025 0.021
Strontium (Filtered) 0.21 027 0.21 0.2 0.24 023 0.23 0.22 021 0.2 02 0.2 03 0.42 0.39 034
Thallium (filtered) 0069 0.013 0.011 0.07 0041 0.009 0008 0.055 <0.05 <005 <0.05 <0.05 N/A N/A N/A N/A
Tin (filtered) <0.005 < 0.005 < 0.005 < 0.005 <0.005 | <0005 0007 <0.005 | <0.05 <005 <0.05 <0.05 <0.005 <0025 <0.025 N/A
Vanadium (filtered) 86 96 83 97 79 81 83 75 68 69 71 69 69 72 78 76
Zinc (filtered) 19 1.9 19 1.8 0053 0.056 0.046 0044 023 0.18 026 0.19 1.7 0.053 0.029 0.16

Data from Labmark, except values in blue, which were provided by Minchem/Petroleum
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Appendix 6: Tailings Ageing Test Results 50f8
Chemical assay of residues from 8 month aging tests (compaosition of initial residues given for comparison)
IDENT Al Ca CO2 F Fe K Mg Mn Na P S Si SO4 TOC Ag
UNITS % % % % % % % % % % % % % % ppm
DETECTION LIMIT 0.01 0.01 0.07 0.01 0.01 0.01 0.01 0.005 0.01 0.005 0.01 0.01 0.05 0.05 0.1
YMO0015 (Initial residue) 8.99 0.42 141 3.53 1.58 1.72 0.02 1.24 <0.01 0.05 28.36
YMO0015 OPEN A 8.51 0.34 1.8 0.14 3.32 1.47 1.59 0.015 1.76 0.02 0.11 27.1 0.3 0.05 <0.1
YMO0015 OPEN B 8.32 0.33 1.8 0.14 3.36 1.4 1.55 0.015 1.85 0.015 0.11 26.9 0.35 <0.05 <0.1
YMO0015 CLOSE A 8.37 0.34 1.4 0.13 3.37 1.4 1.56 0.015 1.56 0.02 0.07 27.3 0.25 <0.05 <0.1
YMO0015 CLOSE B 8.66 0.35 1.2 0.14 3.42 1.48 1.61 0.015 0.9 0.025 0.05 28.3 0.05 0.05 <0.1
YMO0O046 (Initial residue) 1.61 13.77 24.09 0.72 0.4 9.37 <0.01 1.12 <0.01 0.08 13.28 0.05
YMO0046 OPEN A 1.63 135 22.4 0.66 0.66 0.39 8.89 0.005 1.56 0.01 0.1 13.3 0.4 <0.05 <0.1
YMO0046 OPEN B 1.58 13.6 22.8 0.67 0.64 0.39 9.03 0.01 1.41 0.01 0.09 13 0.35 0.1 0.2
YMO0046 CLOSE A 1.56 13.8 24.2 0.67 0.62 0.38 9.14 0.005 1.13 0.01 0.06 13 0.3 0.1 <0.1
YMO0046 CLOSE B 1.58 13.7 24.6 0.66 0.64 0.39 9.08 0.005 1.44 0.01 0.03 13.1 0.4 0.1 0.1
YMO0074 (Initial residue) 10.64 0.35 1.16 4.31 1.69 1.66 0.02 1.2 0.01 0.05 27.05 <0.05
YMO0074 OPEN A 9.76 0.32 1.4 0.13 4.1 1.55 1.53 0.025 1.55 0.025 0.1 25.3 0.25 0.05 <0.1
YMO0074 OPEN B 9.93 0.32 1.2 0.13 4.09 1.58 1.59 0.025 1.09 0.03 0.07 25.6 0.15 <0.05 <0.1
YMO0074 CLOSE A 10 0.33 1.4 0.13 4.05 1.52 1.58 0.025 1.46 0.025 0.06 25.6 0.25 <0.05 <0.1
YMO0074 CLOSE B 10.1 0.35 1.2 0.13 4.1 1.57 1.6 0.025 0.93 0.03 0.05 26.1 0.1 <0.05 <0.1
YMOO76 (Initial residue) 1.61 17.69 35.98 0.73 0.31 10.83 0.03 0.37 0.01 0.03 6.64 <0.05
YMO0076 OPEN A 1.59 17 34.8 0.34 0.66 0.29 10.3 0.03 0.43 0.02 0.04 6.56 0.2 0.05 <0.1
YMO0076 OPEN B 1.62 17.1 35 0.32 0.66 0.3 10.4 0.03 0.43 0.02 0.04 6.64 0.2 0.15 <0.1
YMO0076 CLOSE A 1.65 17.1 35.6 0.33 0.7 0.31 10.3 0.035 0.37 0.02 0.04 6.74 0.2 0.05 <0.1
YMO0076 CLOSE B 1.59 17.1 35.6 0.33 0.65 0.3 104 0.03 0.41 0.015 0.03 6.61 0.2 0.15 <0.1
SRK Consulting: BHP047_Part 1_GeochemAssessment_LabProgramme March 2011



Appendix 6: Tailings Ageing Test Results 60of8
Chemical assay of residues from 8 month aging tests (compaosition of initial residues given for comparison)
IDENT As B Ba Be Bi Cd Ce Co Cr Cu Hg Li Mo Ni Pb
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
DETECTION LIMIT 0.5 5 10 0.5 0.1 0.1 1 0.2 20 0.5 0.05 4 0.1 2 0.5
YMO0015 (Initial residue) 15.16 400 0.22 <0.1 <100 7.07 137 23.24 5.34 45 15.81
YMO0015 OPEN A 15.5 80 340 1 0.2 <0.1 48 6 135 20 <0.05 10 6 43 15
YMO0015 OPEN B 16 80 340 15 0.2 <0.1 49 6 125 19.5 <0.05 15 7 46 14.5
YMO0015 CLOSE A 15.5 110 340 1.5 0.3 <0.1 49 6.5 130 21 <0.05 15 6.5 45 16.5
YMO0015 CLOSE B 15 120 340 15 0.2 <0.1 52 6.5 125 20 <0.05 15 6 46 16.5
YMO0O046 (Initial residue) 2.98 <200 <0.1 <0.1 <100 2.86 52 18.76 3.43 28 5.07
YMO0046 OPEN A 2.5 20 80 <0.5 <0.1 <0.1 10 2.4 45 145 <0.05 5 3.3 21 5
YMO0046 OPEN B 2.5 20 80 <0.5 <0.1 <0.1 10 2.4 45 13 <0.05 5 3.3 20 4
YMO0046 CLOSE A 2 10 80 <0.5 <0.1 <0.1 10 2.6 45 12 <0.05 5 3.6 22 4.5
YMO0046 CLOSE B 2.5 10 80 <0.5 <0.1 <0.1 10 2.2 50 9.5 0.05 5 3 19 4
YMO0074 (Initial residue) 21.21 400 0.27 <0.1 <100 7.47 128 27.98 5.58 46 17.18
YMO0074 OPEN A 20 160 340 1.5 0.2 <0.1 55 6 135 26.5 <0.05 15 7 41 14.5
YMO0074 OPEN B 19.5 140 340 15 0.2 <0.1 56 6.5 145 23 <0.05 15 7 44 16
YMO0074 CLOSE A 20 90 340 1.5 0.2 <0.1 56 6.5 145 23.5 <0.05 15 6.5 43 16.5
YM0074 CLOSE B 20 90 360 1.5 0.2 <0.1 56 7 145 28 <0.05 15 7 45 17
YMO0O76 (Initial residue) 2.42 <200 <0.1 <0.1 <100 3.67 76 17.2 5.4 36 4.79
YMO0076 OPEN A 2.5 30 180 <0.5 <0.1 <0.1 10 34 65 13 0.05 5 6 30 4.5
YMO0076 OPEN B 3 30 200 <0.5 <0.1 <0.1 10 3.4 70 13.5 <0.05 5 5.5 30 4.5
YMO0076 CLOSE A 3 10 180 <0.5 <0.1 <0.1 10 3.4 65 12.5 0.05 5 6 31 4
YMO0076 CLOSE B 3 10 180 <0.5 <0.1 <0.1 10 3.2 70 13.5 0.05 5 5.5 30 4
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Appendix 6: Tailings Ageing Test Results

Chemical assay of residues from 8 month aging tests (compaosition of initial residues given for comparison)

IDENT Sb Sc Se Sn Sr Th Tl U308 Vv W Y Zn
UNITS ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm ppm
DETECTION LIMIT 0.5 5 0.5 10 5 4 3 4 20 3 1 0.5
YMOO15 (Initial residue) 0.1 11 <05 5560 | 19.61 226 222 11 40.9
YMO0015 OPEN A <0.5 10 <0.5 <10 5420 20 <3 135 385 <3 10 37
YMOO15 OPEN B <05 ] 10 <05 <10 | 4940 15 <3 | 140 380 3 10 36.5
YMO0015 CLOSE A <0.5 10 <0.5 <10 5320 20 <3 120 370 <3 10 39.5
YMO0015 CLOSE B <05 ] 10 <05 <10 | 5260 20 3 85 340 3 10 41
YMO0046 (Initial residue) <0.1 <5 <05 928 3.07 64.4 84 <10 | 19.26
YMO0046 OPEN A <05 5 <05 <10 | 880 5 3 60 145 3 3 15
YM0046 OPEN B <0.5 <5 <0.5 <10 880 5 <3 60 140 <3 3 145
YMO0046 CLOSE A <05 5 <05 <10 | 940 5 3 55 135 3 3 175
YMO0046 CLOSE B <0.5 <5 <0.5 <10 900 5 <3 65 145 <3 3 13.5
YMO0074 (Initial residue) <0.1]| 14 <05 4713 | 20.22 63.68 177 13 4553
YMO0074 OPEN A <0.5 15 <0.5 <10 4340 20 <3 60 240 <3 12 41.5
YMO0074 OPEN B <05] 15 <05 <10 | 4520 20 3 50 240 3 12 43
YMO0074 CLOSE A <0.5 15 <0.5 <10 4500 15 <3 55 245 <3 12 44
YMO0074 CLOSE B <0.5 15 <0.5 <10 4760 15 <3 45 240 <3 12 47
YMO076 (Initial residue) <0.1 <5 <05 8184 3.14 90.97 49 <10 | 12.68
YMO0076 OPEN A <0.5 <5 <0.5 <10 7820 10 <3 105 110 <3 3 14
YMO0076 OPEN B <0.5 <5 <0.5 <10 8180 10 <3 105 95 <3 3 13.5
YMO0076 CLOSE A <0.5 <5 <0.5 <10 7960 5 <3 100 90 <3 3 14
YM0076 CLOSE B <05 <5 <05 <10 | 7800 10 <3 | 105 95 <3 3 15

SRK Consulting: BHP047_Part 1_GeochemAssessment_LabProgramme
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Appendix 6: Tailings Ageing Test Results 80of 8

Mineralogical composition of residues from 8 month aging tests (composition of initial residues given for comparison’

Quartz Calcite |[Dolomite| Albite [Microcline| Anatase [Carnotite| Kaolin | Smectite | lllite/ Mica | Sepiolite | Palygorskite | Goethite | Celestine| Gypsum Halite
YMO0015 (Initial residue) 34 1 1 5 <1 0.4 45 5 6 2 1 <1
YM0015-Closed A. 8 months 36 2 1 1 4 <1 43 5 2 4 1
YM0015-Open A. 8 months 36 2 1 1 4 <1 42 6 2 4 1
YMO0O046 (Initial residue) 5 13 38 1 2 6 22 1 8 3 1
YM0046-Closed A. 8 months 5 17 39 4 31 5
YM0046-Open A. 8 months 4 17 39 4 30 5
YMO0074 (Initial residue) 23 1 1 4 <1 0.2 53 4 3 7 2 1 1
YMO0074-Closed A. 8 months 24 1 2 1 3 <1 53 3 3 7 2
YMO0074-Open A. 8 months 23 1 2 1 3 <1 53 3 3 8 2
YMO0O076 (Initial residue) 3 3 78 1 1 0.3 7 4 2 1 <1
YMO0076-Closed A. 8 months 3 2 79 <1 5 10
YM0076-Open A. 8 months 3 2 80 <1 5 10
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Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 1
Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-038.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:41AM Background: Water Rl 1.331
Background: 2/08/2010 1:34:55PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter
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Particle Diameter (um)
Summary Report
Analysis Conditions
FlowRate: 12.0 I/m Ultrasonic intensity: 50 %
Circulation time: 120 sec Ultrasonic time: 120 sec
Particle Properties Analysis Liquid Properties
Refractive Index: (Re)0.000, (Im)0.000 Refractive Index: 1.331
Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 29.790 °C

Truncate intensity data: No
Minimum signal fraction: 16.0 %

User Parameters
Parameter 1:  0.000 Parameter 2: 0.000
Sample

Sample Concentration: 0.00523 %
Obscuration: 10.3 %

Volume Distribution Arithmetic Statistics

Parameter 3: 0.000

1UB2I8d SWIN|OA J8ul4 8AIBINWNY

Std Dev of 2 Std Dev of 2

Mean 64.84 0.007 Mode 252.0 0.000

Median 23.28 0.104
Peaks
% of Dist. Mean Median
Peak % Std Dev of 2 Std Dev of 2 Std Dev of 2

Number of Dist.” Mean Median Mode

1 64.5 1.2 17.22 0.470 12.14 0.120 15.45

2 17.7 1.3 106.0 1.281 103.0 1.178 106.2

3 14.9 0.2 234 .1 0.403 232.7 0.498 252.0

* Peaks must comprise at least 5.00 % of the distribution.



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 2

Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-038.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:41AM Background: Water Rl 1.331

Background: 2/08/2010 1:34:55PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
344.747 325.462 334.965 100.0 0.0 0.0
325.462 307.256 316.228 99.4 0.6 0.0
307.256 290.068 298.538 98.5 1.0 0.0
290.068 273.842 281.838 97.1 1.3 0.1
273.842 258.523 266.073 95.6 1.6 0.1
258.523 244.062 251.189 93.9 1.7 0.1
244.062 230.409 237.137 92.3 1.6 0.2
230.409 217.520 223.872 90.7 1.5 0.2
217.520 205.353 211.349 89.3 1.4 0.2
205.353 193.865 199.526 88.1 1.2 0.3
193.865 183.021 188.365 87.0 1.1 0.3
183.021 172.783 177.828 86.0 1.0 0.2
172.783 163.117 167.880 85.0 0.9 0.2
163.117 153.993 158.489 84.1 0.9 0.2
153.993 145.378 149.624 83.2 0.9 0.2
145.378 137.246 141.254 82.2 1.0 0.1
137.246 129.569 133.352 81.1 1.1 0.1
129.569 122.321 125.893 79.9 1.2 0.0
122.321 115.478 118.850 78.7 1.2 0.0
115.478 109.018 112.202 775 1.2 0.1
109.018 102.920 105.925 76.2 1.3 0.2
102.920 97.163 100.000 75.0 1.2 0.2
97.163 91.728 94.406 73.8 1.2 0.3
91.728 86.596 89.125 72.6 1.2 0.3
86.596 81.752 84.140 715 1.1 0.4
81.752 77179 79.433 70.5 1.0 0.4
77179 72.862 74.989 69.5 1.0 0.4
72.862 68.786 70.795 68.6 0.9 0.4
68.786 64.938 66.834 67.7 0.9 0.4
64.938 61.306 63.096 66.9 0.9 0.4
61.306 57.876 59.566 66.0 0.9 0.4
57.876 54.639 56.234 65.1 0.9 0.4
54.639 51.582 53.088 64.2 0.9 0.3
51.582 48.697 50.119 63.2 0.9 0.3
48.697 45.973 47.315 62.3 1.0 0.3
45.973 43.401 44.668 61.3 1.0 0.3
43.401 40.973 42.170 60.3 1.0 0.3
40.973 38.681 39.811 59.3 1.0 0.2
38.681 36.517 37.584 58.3 1.0 0.2
36.517 34.475 35.481 57.3 1.0 0.2
34.475 32.546 33.497 56.3 1.0 0.2
32.546 30.726 31.623 55.3 1.0 0.2
30.726 29.007 29.854 54.2 1.0 0.2
29.007 27.384 28.184 53.2 1.1 0.1
27.384 25.852 26.607 52.1 1.1 0.1
25.852 24.406 25.119 51.0 1.1 0.1
24.406 23.041 23.714 49.8 1.2 0.1



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 3

Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-038.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:41AM Background: Water Rl 1.331

Background: 2/08/2010 1:34:55PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
23.041 21.752 22.387 48.6 1.2 0.1
21.752 20.535 21.135 47.3 1.2 0.1
20.535 19.387 19.953 46.0 1.3 0.1
19.387 18.302 18.836 447 1.3 0.1
18.302 17.278 17.783 434 1.3 0.1
17.278 16.312 16.788 42.0 1.4 0.1
16.312 15.399 15.849 40.7 1.4 0.1
15.399 14.538 14.962 39.3 1.4 0.1
14.538 13.725 14.125 37.9 1.4 0.1
13.725 12.957 13.335 36.6 1.3 0.2
12.957 12.232 12.589 35.3 1.3 0.2
12.232 11.548 11.885 34.0 1.3 0.2
11.548 10.902 11.220 32.8 1.3 0.2
10.902 10.292 10.593 315 1.2 0.2
10.292 9.716 10.000 30.4 1.2 0.2
9.716 9.173 9.441 29.2 1.1 0.2
9.173 8.660 8.913 28.2 1.1 0.2
8.660 8.175 8.414 27.1 1.0 0.2
8.175 7.718 7.943 26.1 1.0 0.2
7.718 7.286 7.499 252 1.0 0.2
7.286 6.879 7.079 242 0.9 0.2
6.879 6.494 6.683 23.3 0.9 0.1
6.494 6.131 6.310 224 0.9 0.1
6.131 5.788 5.957 21.6 0.9 0.1
5.788 5.464 5.623 20.7 0.8 0.1
5.464 5.158 5.309 19.9 0.8 0.1
5.158 4.870 5.012 19.1 0.8 0.1
4.870 4.597 4.732 18.2 0.8 0.1
4.597 4.340 4.467 17.4 0.8 0.1
4.340 4.097 4.217 16.6 0.8 0.1
4.097 3.868 3.981 15.8 0.8 0.1
3.868 3.652 3.758 14.9 0.8 0.1
3.652 3.447 3.548 14.1 0.8 0.1
3.447 3.255 3.350 13.4 0.8 0.1
3.255 3.073 3.162 12.6 0.7 0.1
3.073 2.901 2.985 11.9 0.7 0.1
2.901 2.738 2.818 11.2 0.7 0.1
2.738 2.585 2.661 10.5 0.7 0.1
2.585 2.441 2.512 9.9 0.7 0.1
2.441 2.304 2.371 9.2 0.7 0.1
2.304 2.175 2.239 8.6 0.6 0.1
2.175 2.054 2.113 7.9 0.6 0.1
2.054 1.939 1.995 7.3 0.6 0.0
1.939 1.830 1.884 6.7 0.6 0.0
1.830 1.728 1.778 6.1 0.6 0.0
1.728 1.631 1.679 5.5 0.6 0.0
1.631 1.540 1.585 5.0 0.5 0.0



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 4

Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-038.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:41AM Background: Water Rl 1.331

Background: 2/08/2010 1:34:55PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.540 1.454 1.496 4.5 0.5 0.0
1.454 1.372 1.413 4.1 0.4 0.0
1.372 1.296 1.334 3.7 0.4 0.0
1.296 1.223 1.259 3.3 0.3 0.0
1.223 1.155 1.189 3.0 0.3 0.0
1.155 1.090 1.122 2.7 0.3 0.0
1.090 1.029 1.059 2.4 0.3 0.0
1.029 0.972 1.000 2.1 0.3 0.0
0.972 0.917 0.944 1.8 0.3 0.0
0.917 0.866 0.891 1.4 0.3 0.0
0.866 0.818 0.841 1.1 0.3 0.0
0.818 0.772 0.794 0.8 0.3 0.0
0.772 0.729 0.750 0.6 0.3 0.0
0.729 0.688 0.708 0.4 0.2 0.0
0.688 0.649 0.668 0.2 0.2 0.0
0.649 0.613 0.631 0.1 0.1 0.0
0.613 0.579 0.596 0.0 0.1 0.0
0.579 0.546 0.562 0.0 0.0 0.0

0.546 0.516 0.531 0.0 0.0 0.0



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 5
Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-038.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:41AM Background: Water Rl 1.331
Background: 2/08/2010 1:34:55PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
300.000 991 100.000 75.6 20.000 46.7 4.000 16.2
250.000 94.6 80.000 711 10.000 31.0 2.000 7.6
200.000 88.7 60.000 66.5 8.000 26.7 1.000 2.2
150.000 83.7 40.000 59.9 6.000 221



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 6
Sample: YYS 159 4.5-5.2m
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-038.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 2:30:25PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:25:42AM Background: Water Rl 1.331
Background: 2/08/2010 1:34:55PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
326.451 100.0 74.940 70.0 14.971 40.0 2.472 10.0
253.490 95.0 54.323 65.0 12.075 35.0 1.546 5.0
211.320 90.0 40.245 60.0 9.536 30.0 0.517 0.0
162.736 85.0 30.252 55.0 7.216 25.0
122.745 80.0 23.277 50.0 5.195 20.0
97.327 75.0 18.516 45.0 3.667 15.0
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Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227

Saturn DigiSizer 5200 V1.12
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Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 1

Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-034.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331

Background: 2/08/2010 10:53:40AM Smoothing: Medium

Combined Report

Volume Frequency vs. Diameter
—— Volume Frequency Percent

100

Volume Frequency Percent

1UB2I8d SWIN|OA J8ul4 8AIBINWNY

I
0 \'_ﬂ “I I I LI ‘ ‘ I I T ‘ ‘ I I T ‘ - 0
0.5 1 5 10 50 100
Particle Diameter (um)
Summary Report
Analysis Conditions
FlowRate: 12.0 I/m Ultrasonic intensity: 50 %
Circulation time: 120 sec Ultrasonic time: 120 sec
Particle Properties Analysis Liquid Properties
Refractive Index: (Re)0.000, (Im)0.000 Refractive Index: 1.331
Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 24.815 °C
Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1:  0.000 Parameter 2:  0.000 Parameter 3: 0.000
Sample
Sample Concentration: 0.00312 %
Obscuration: 14.0 %
Volume Distribution Arithmetic Statistics
Std Dev of 2 Std Dev of 2
Mean 23.56 0.927 Mode 3.881 0.158
Median 6.110 0.089
Peaks
% of Dist. Mean Median
Peak % Std Dev of 2 Std Dev of 2 Std Dev of 2
Number of Dist.” Mean Median Mode
1 82.8 0.5 8.076 0.025 4.341 0.013 3.881
2 17.2 0.5 98.16 2.391 91.83 3.057 103.6

* Peaks must comprise at least 5.00 % of the distribution.



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 2

Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-034.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331

Background: 2/08/2010 10:53:40AM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
217.520 205.353 211.349 100.0 0.0 0.0
205.353 193.865 199.526 99.9 0.1 0.0
193.865 183.021 188.365 99.6 0.3 0.1
183.021 172.783 177.828 99.2 0.4 0.1
172.783 163.117 167.880 98.8 0.5 0.2
163.117 153.993 158.489 98.2 0.6 0.3
153.993 145.378 149.624 97.6 0.6 0.4
145.378 137.246 141.254 96.9 0.7 0.4
137.246 129.569 133.352 96.2 0.7 0.5
129.569 122.321 125.893 95.4 0.8 0.6
122.321 115.478 118.850 94.6 0.8 0.6
115.478 109.018 112.202 93.8 0.8 0.7
109.018 102.920 105.925 93.0 0.8 0.7
102.920 97.163 100.000 92.2 0.8 0.7
97.163 91.728 94.406 91.4 0.8 0.7
91.728 86.596 89.125 90.6 0.8 0.7
86.596 81.752 84.140 89.8 0.8 0.7
81.752 77179 79.433 89.1 0.8 0.7
77179 72.862 74.989 88.4 0.7 0.7
72.862 68.786 70.795 87.7 0.7 0.7
68.786 64.938 66.834 87.0 0.7 0.6
64.938 61.306 63.096 86.3 0.7 0.6
61.306 57.876 59.566 85.7 0.6 0.6
57.876 54.639 56.234 85.1 0.6 0.6
54.639 51.582 53.088 84.5 0.6 0.6
51.582 48.697 50.119 83.9 0.6 0.6
48.697 45.973 47.315 83.3 0.6 0.6
45.973 43.401 44.668 82.8 0.5 0.5
43.401 40.973 42.170 82.2 0.5 0.5
40.973 38.681 39.811 81.7 0.5 0.5
38.681 36.517 37.584 81.1 0.6 0.5
36.517 34.475 35.481 80.6 0.6 0.5
34.475 32.546 33.497 80.0 0.6 0.5
32.546 30.726 31.623 79.4 0.6 0.5
30.726 29.007 29.854 78.7 0.7 0.5
29.007 27.384 28.184 78.0 0.7 0.5
27.384 25.852 26.607 77.3 0.7 0.5
25.852 24.406 25.119 76.5 0.8 0.5
24.406 23.041 23.714 75.6 0.8 0.5
23.041 21.752 22.387 74.8 0.9 0.6
21.752 20.535 21.135 73.9 0.9 0.6
20.535 19.387 19.953 72.9 0.9 0.6
19.387 18.302 18.836 72.0 1.0 0.6
18.302 17.278 17.783 71.0 1.0 0.6
17.278 16.312 16.788 69.9 1.0 0.6
16.312 15.399 15.849 68.9 1.0 0.6
15.399 14.538 14.962 67.8 1.1 0.6



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 3

Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-034.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331

Background: 2/08/2010 10:53:40AM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
14.538 13.725 14.125 66.8 1.1 0.6
13.725 12.957 13.335 65.7 1.1 0.6
12.957 12.232 12.589 64.6 1.1 0.6
12.232 11.548 11.885 63.5 1.1 0.5
11.548 10.902 11.220 62.3 1.1 0.5
10.902 10.292 10.593 61.2 1.1 0.5
10.292 9.716 10.000 60.0 1.2 0.5
9.716 9.173 9.441 58.9 1.2 0.5
9.173 8.660 8.913 57.7 1.2 0.4
8.660 8.175 8.414 56.5 1.2 0.4
8.175 7.718 7.943 55.2 1.2 0.4
7.718 7.286 7.499 54.0 1.2 0.4
7.286 6.879 7.079 52.7 1.3 0.4
6.879 6.494 6.683 51.4 1.3 0.4
6.494 6.131 6.310 50.1 1.3 0.3
6.131 5.788 5.957 48.7 1.4 0.3
5.788 5.464 5.623 47.3 1.4 0.3
5.464 5.158 5.309 45.9 1.4 0.3
5.158 4.870 5.012 44.4 1.5 0.3
4.870 4.597 4.732 42.9 1.5 0.3
4.597 4.340 4.467 414 1.5 0.4
4.340 4.097 4.217 39.9 1.5 0.4
4.097 3.868 3.981 38.3 1.5 0.4
3.868 3.652 3.758 36.8 1.5 0.4
3.652 3.447 3.548 35.3 1.5 0.4
3.447 3.255 3.350 33.7 1.5 0.4
3.255 3.073 3.162 32.3 1.5 0.4
3.073 2.901 2.985 30.8 1.5 0.4
2.901 2.738 2.818 29.4 1.4 0.3
2.738 2.585 2.661 28.0 1.4 0.3
2.585 2.441 2.512 26.6 1.4 0.3
2.441 2.304 2.371 252 1.4 0.3
2.304 2.175 2.239 23.9 1.4 0.3
2.175 2.054 2.113 225 1.3 0.3
2.054 1.939 1.995 21.2 1.3 0.3
1.939 1.830 1.884 19.9 1.3 0.2
1.830 1.728 1.778 18.6 1.3 0.2
1.728 1.631 1.679 17.3 1.3 0.2
1.631 1.540 1.585 16.1 1.2 0.2
1.540 1.454 1.496 14.9 1.2 0.2
1.454 1.372 1.413 13.8 1.1 0.2
1.372 1.296 1.334 12.7 1.1 0.1
1.296 1.223 1.259 11.7 1.0 0.1
1.223 1.155 1.189 10.7 1.0 0.1
1.155 1.090 1.122 9.7 1.0 0.1
1.090 1.029 1.059 8.8 0.9 0.1
1.029 0.972 1.000 7.9 0.9 0.1
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Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-034.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331

Background: 2/08/2010 10:53:40AM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
0.972 0.917 0.944 7.0 0.9 0.1
0.917 0.866 0.891 6.1 0.9 0.1
0.866 0.818 0.841 5.2 0.9 0.1
0.818 0.772 0.794 4.4 0.8 0.0
0.772 0.729 0.750 3.6 0.8 0.0
0.729 0.688 0.708 2.9 0.7 0.0
0.688 0.649 0.668 2.2 0.7 0.0
0.649 0.613 0.631 1.7 0.6 0.0
0.613 0.579 0.596 1.2 0.5 0.0
0.579 0.546 0.562 0.8 0.4 0.0
0.546 0.516 0.531 0.5 0.3 0.0
0.516 0.487 0.501 0.3 0.2 0.0
0.487 0.460 0.473 0.1 0.1 0.0
0.460 0.434 0.447 0.0 0.1 0.0
0.434 0.410 0.422 0.0 0.0 0.0
0.410 0.387 0.398 0.0 0.0 0.0

0.387 0.365 0.376 0.0 0.0 0.0
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Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-034.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331
Background: 2/08/2010 10:53:40AM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
200.000 100.0 60.000 86.1 8.000 56.0 1.000 8.3
150.000 97.9 40.000 82.0 6.000 49.6 0.500 0.4
100.000 92.6 20.000 73.4 4.000 39.2
80.000 89.6 10.000 60.6 2.000 21.9
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Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-034.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 2/08/2010 11:30:43AM Material: Fraunhofer / Water
Reported: 5/08/2010 11:24:11AM Background: Water Rl 1.331
Background: 2/08/2010 10:53:40AM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
205.977 100.0 16.374 70.0 4118 40.0 1.108 10.0
118.690 95.0 12.513 65.0 3.415 35.0 0.804 5.0
82.825 90.0 9.708 60.0 2.810 30.0 0.366 0.0
54.372 85.0 7.633 55.0 2.282 25.0
32.645 80.0 6.110 50.0 1.841 20.0
22.094 75.0 4.983 45.0 1.461 15.0
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Model: Fraunhofer, 1.331
Material: Fraunhofer / Water
Background: Water Rl 1.331

5200 LSHU V2.01 S/N 227
Smoothing: Medium

Cumulative Finer Volume Percent vs. Diameter
Test 2

Saturn DigiSizer 5200 V1.12

File: L:\...\3813\000-034.SMP

Sample: YYS 158 3.75-4.5m
Operator: Tim O'Connell
Submitter: SRK Consulting

Analyzed: 2/08/2010 11:30:43AM
Reported: 5/08/2010 11:24:11AM
Background: 2/08/2010 10:53:40AM

Test Number: Avg of 2
Average of All Tests

Saturn DigiSizer 5200 V1.12
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Particle Diameter (um)



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 1
Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-032.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331
Background: 30/07/2010 4:22:49PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter
+ [ Volume Frequency Percent
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Particle Diameter

(um)

Summary Report

Analysis Conditions
Ultrasonic intensity: 50 %

FlowRate: 12.0 I/m
Circulation time: 120 sec

Particle Properties

Refractive Index: (Re)0.000, (Im)0.000
Density: 1.000 g/cm?3
Smoothing: Medium
Truncate intensity data: No
Minimum signal fraction: 16.0 %

User Parameters
Parameter 1:  0.000 Parameter 2: 0.000

Sample

Sample Concentration: 0.00445 %
Obscuration: 7.5 %

Volume Distribution Arithmetic Statistics

Std Dev of 2
Mean 64.83 0.990
Median 27.71 0.041

Mode

Ultrasonic time: 120 sec
Analysis Liquid Properties

Refractive Index: 1.331
Viscosity: 0.798 cp
Temperature: 26.515 °C

Parameter 3: 0.000

212.0

Std Dev of 2
0.000

1UB2I8d SWIN|OA J8ul4 8AIBINWNY



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 2

Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-032.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331

Background: 30/07/2010 4:22:49PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
344.747 325.462 334.965 100.0 0.0 0.0
325.462 307.256 316.228 99.7 0.3 0.0
307.256 290.068 298.538 99.0 0.6 0.1
290.068 273.842 281.838 98.1 0.9 0.1
273.842 258.523 266.073 97.0 1.1 0.2
258.523 244.062 251.189 95.8 1.3 0.3
244.062 230.409 237.137 94.4 1.4 0.4
230.409 217.520 223.872 92.9 1.4 0.5
217.520 205.353 211.349 91.5 1.5 0.5
205.353 193.865 199.526 90.0 1.4 0.6
193.865 183.021 188.365 88.7 1.4 0.6
183.021 172.783 177.828 87.3 1.3 0.6
172.783 163.117 167.880 86.0 1.3 0.6
163.117 153.993 158.489 84.8 1.3 0.6
153.993 145.378 149.624 83.5 1.2 0.6
145.378 137.246 141.254 82.3 1.2 0.5
137.246 129.569 133.352 81.1 1.3 0.5
129.569 122.321 125.893 79.8 1.3 0.4
122.321 115.478 118.850 78.5 1.3 0.4
115.478 109.018 112.202 77.2 1.3 0.4
109.018 102.920 105.925 75.9 1.3 0.4
102.920 97.163 100.000 74.5 1.3 0.3
97.163 91.728 94.406 73.2 1.3 0.3
91.728 86.596 89.125 71.9 1.3 0.3
86.596 81.752 84.140 70.7 1.2 0.3
81.752 77179 79.433 69.5 1.2 0.3
77179 72.862 74.989 68.3 1.2 0.3
72.862 68.786 70.795 67.2 1.1 0.3
68.786 64.938 66.834 66.1 1.1 0.3
64.938 61.306 63.096 65.0 1.1 0.3
61.306 57.876 59.566 63.9 1.1 0.3
57.876 54.639 56.234 62.8 1.1 0.2
54.639 51.582 53.088 61.8 1.1 0.2
51.582 48.697 50.119 60.7 1.1 0.2
48.697 45.973 47.315 59.6 1.1 0.2
45.973 43.401 44.668 58.5 1.1 0.1
43.401 40.973 42.170 57.4 1.1 0.1
40.973 38.681 39.811 56.3 1.1 0.1
38.681 36.517 37.584 55.3 1.1 0.1
36.517 34.475 35.481 54.2 1.1 0.1
34.475 32.546 33.497 53.1 1.1 0.0
32.546 30.726 31.623 52.0 1.1 0.0
30.726 29.007 29.854 50.9 1.1 0.0
29.007 27.384 28.184 49.8 1.1 0.0
27.384 25.852 26.607 48.6 1.1 0.0
25.852 24.406 25.119 475 1.2 0.0
24.406 23.041 23.714 46.3 1.2 0.0
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Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-032.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331

Background: 30/07/2010 4:22:49PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
23.041 21.752 22.387 45.1 1.2 0.0
21.752 20.535 21.135 43.8 1.3 0.0
20.535 19.387 19.953 42.5 1.3 0.0
19.387 18.302 18.836 41.2 1.3 0.0
18.302 17.278 17.783 39.9 1.3 0.0
17.278 16.312 16.788 38.5 1.4 0.0
16.312 15.399 15.849 37.1 1.4 0.0
15.399 14.538 14.962 35.7 1.4 0.0
14.538 13.725 14.125 34.3 1.4 0.0
13.725 12.957 13.335 32.9 1.4 0.0
12.957 12.232 12.589 31.5 1.4 0.0
12.232 11.548 11.885 30.2 1.4 0.1
11.548 10.902 11.220 28.9 1.3 0.1
10.902 10.292 10.593 27.6 1.3 0.1
10.292 9.716 10.000 26.4 1.2 0.1
9.716 9.173 9.441 252 1.2 0.1
9.173 8.660 8.913 24.0 1.1 0.1
8.660 8.175 8.414 229 1.1 0.1
8.175 7.718 7.943 21.9 1.0 0.1
7.718 7.286 7.499 20.9 1.0 0.1
7.286 6.879 7.079 19.9 0.9 0.1
6.879 6.494 6.683 19.0 0.9 0.0
6.494 6.131 6.310 18.2 0.9 0.0
6.131 5.788 5.957 17.4 0.8 0.0
5.788 5.464 5.623 16.6 0.8 0.0
5.464 5.158 5.309 15.8 0.8 0.0
5.158 4.870 5.012 15.1 0.7 0.0
4.870 4.597 4.732 14.3 0.7 0.0
4.597 4.340 4.467 13.6 0.7 0.0
4.340 4.097 4.217 13.0 0.7 0.0
4.097 3.868 3.981 12.3 0.7 0.0
3.868 3.652 3.758 11.6 0.7 0.1
3.652 3.447 3.548 11.0 0.6 0.1
3.447 3.255 3.350 10.4 0.6 0.1
3.255 3.073 3.162 9.8 0.6 0.1
3.073 2.901 2.985 9.2 0.6 0.1
2.901 2.738 2.818 8.6 0.6 0.1
2.738 2.585 2.661 8.0 0.6 0.1
2.585 2.441 2.512 7.5 0.5 0.1
2.441 2.304 2.371 7.0 0.5 0.1
2.304 2.175 2.239 6.4 0.5 0.1
2.175 2.054 2.113 5.9 0.5 0.1
2.054 1.939 1.995 5.5 0.5 0.1
1.939 1.830 1.884 5.0 0.5 0.1
1.830 1.728 1.778 4.6 0.4 0.1
1.728 1.631 1.679 4.2 0.4 0.1
1.631 1.540 1.585 3.9 0.4 0.1
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Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-032.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331

Background: 30/07/2010 4:22:49PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.540 1.454 1.496 3.5 0.3 0.1
1.454 1.372 1.413 3.2 0.3 0.1
1.372 1.296 1.334 3.0 0.3 0.0
1.296 1.223 1.259 2.7 0.3 0.0
1.223 1.155 1.189 2.4 0.3 0.0
1.155 1.090 1.122 2.2 0.3 0.0
1.090 1.029 1.059 1.9 0.3 0.0
1.029 0.972 1.000 1.6 0.3 0.0
0.972 0.917 0.944 1.3 0.3 0.0
0.917 0.866 0.891 1.0 0.3 0.0
0.866 0.818 0.841 0.7 0.3 0.0
0.818 0.772 0.794 0.5 0.2 0.0
0.772 0.729 0.750 0.3 0.2 0.0
0.729 0.688 0.708 0.1 0.1 0.0
0.688 0.649 0.668 0.1 0.1 0.0
0.649 0.613 0.631 0.0 0.0 0.0
0.613 0.579 0.596 0.0 0.0 0.0

0.579 0.546 0.562 0.0 0.0 0.0
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Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-032.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331
Background: 30/07/2010 4:22:49PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
300.000 99.4 100.000 75.2 20.000 43.2 4.000 12.7
250.000 96.3 80.000 70.2 10.000 27.0 2.000 5.7
200.000 90.8 60.000 64.6 8.000 22.5 1.000 1.7
150.000 84.2 40.000 57.0 6.000 17.9
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Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-032.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331
Background: 30/07/2010 4:22:49PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
326.451 100.0 79.152 70.0 17.368 40.0 3.141 10.0
236.374 95.0 61.423 65.0 14.118 35.0 1.828 5.0
193.554 90.0 46.969 60.0 11.453 30.0 0.548 0.0
155.609 85.0 36.034 55.0 9.100 25.0
123.528 80.0 27.714 50.0 6.901 20.0
99.200 75.0 21.667 45.0 4.847 15.0



Cumulative Finer Volume Percent
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Sample: YYS 158 2.5-3.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-032.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:34:57PM Material: Fraunhofer / Water
Reported: 5/08/2010 11:22:19AM Background: Water Rl 1.331

Background: 30/07/2010 4:22:49PM Smoothing: Medium

Cumulative Finer Volume Percent vs. Diameter
—— Average of All Tests — Test2

100

Particle Diameter (um)
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-029.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331
Background: 30/07/2010 1:30:14PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter

+ [ Volume Frequency Percent
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Particle Diameter (um)

Summary Report

Analysis Conditions

FlowRate: 12.0 I/m
Circulation time: 120 sec

Particle Properties
Refractive Index: (Re)0.000, (Im)0.000

Ultrasonic intensity: 50 %
Ultrasonic time: 120 sec

Analysis Liquid Properties
Refractive Index: 1.331

1UB2I8d SWIN|OA J8ul4 8AIBINWNY

Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 28.235 °C
Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1: 0.000 Parameter 2: 0.000 Parameter 3: 0.000
Sample
Sample Concentration: 0.00258 %
Obscuration: 9.2 %
Volume Distribution Arithmetic Statistics
Std Dev of 2 Std Dev of 2
Mean 17.56 0.126 Mode 12.63 0.000
Median 8.174 0.094
Peaks
% of Dist. Mean Median
Peak % Std Dev of 2 Std Dev of 2 Std Dev of 2
Number of Dist.” Mean Median Mode
1 43.5 1.3 2.948 0.082 2.710 0.058 3.770
2 39.9 1.1 15.14 0.201 13.30 0.212 12.63
3 16.6 0.2 61.59 0.052 61.41 0.073 67.04

* Peaks must comprise at least 5.00 % of the distribution.
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-029.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331

Background: 30/07/2010 1:30:14PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
97.163 91.728 94.406 100.0 0.0 0.0
91.728 86.596 89.125 99.5 0.5 0.0
86.596 81.752 84.140 98.7 0.8 0.0
81.752 77179 79.433 97.5 1.1 0.0
77179 72.862 74.989 96.2 1.4 0.1
72.862 68.786 70.795 94.7 1.5 0.1
68.786 64.938 66.834 93.2 1.5 0.1
64.938 61.306 63.096 91.6 1.5 0.1
61.306 57.876 59.566 90.2 1.4 0.1
57.876 54.639 56.234 88.9 1.3 0.1
54.639 51.582 53.088 87.8 1.2 0.1
51.582 48.697 50.119 86.8 1.0 0.1
48.697 45.973 47.315 85.9 0.9 0.1
45.973 43.401 44.668 85.2 0.7 0.1
43.401 40.973 42.170 84.5 0.7 0.2
40.973 38.681 39.811 83.9 0.6 0.2
38.681 36.517 37.584 83.3 0.6 0.2
36.517 34.475 35.481 82.8 0.6 0.2
34.475 32.546 33.497 82.2 0.6 0.2
32.546 30.726 31.623 81.6 0.6 0.2
30.726 29.007 29.854 80.9 0.7 0.2
29.007 27.384 28.184 80.1 0.8 0.2
27.384 25.852 26.607 79.3 0.9 0.2
25.852 24.406 25.119 78.3 1.0 0.2
24.406 23.041 23.714 77.3 1.1 0.2
23.041 21.752 22.387 76.1 1.2 0.2
21.752 20.535 21.135 74.9 1.2 0.2
20.535 19.387 19.953 73.5 1.3 0.2
19.387 18.302 18.836 721 1.4 0.2
18.302 17.278 17.783 70.7 1.5 0.2
17.278 16.312 16.788 69.1 1.5 0.2
16.312 15.399 15.849 67.6 1.6 0.2
15.399 14.538 14.962 66.0 1.6 0.3
14.538 13.725 14.125 64.3 1.6 0.3
13.725 12.957 13.335 62.7 1.6 0.3
12.957 12.232 12.589 61.1 1.6 0.3
12.232 11.548 11.885 59.4 1.6 0.3
11.548 10.902 11.220 57.8 1.6 0.3
10.902 10.292 10.593 56.2 1.6 0.3
10.292 9.716 10.000 54.6 1.6 0.3
9.716 9.173 9.441 53.1 1.6 0.3
9.173 8.660 8.913 51.5 1.5 0.3
8.660 8.175 8.414 50.0 1.5 0.3
8.175 7.718 7.943 48.5 1.5 0.3
7.718 7.286 7.499 47.0 1.5 0.3
7.286 6.879 7.079 45.6 1.5 0.3
6.879 6.494 6.683 441 1.5 0.3
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-029.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331

Background: 30/07/2010 1:30:14PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
6.494 6.131 6.310 427 1.4 0.3
6.131 5.788 5.957 412 1.4 0.2
5.788 5.464 5.623 39.8 1.5 0.2
5.464 5.158 5.309 38.3 1.5 0.2
5.158 4.870 5.012 36.8 1.5 0.2
4.870 4.597 4.732 354 1.5 0.2
4.597 4.340 4.467 33.9 1.5 0.2
4.340 4.097 4.217 324 1.5 0.2
4.097 3.868 3.981 30.9 1.5 0.2
3.868 3.652 3.758 29.4 1.5 0.1
3.652 3.447 3.548 27.9 1.5 0.1
3.447 3.255 3.350 26.4 1.5 0.1
3.255 3.073 3.162 24.9 1.5 0.1
3.073 2.901 2.985 234 1.5 0.1
2.901 2.738 2.818 22.0 1.4 0.1
2.738 2.585 2.661 20.6 1.4 0.1
2.585 2.441 2.512 19.2 1.4 0.1
2.441 2.304 2.371 17.9 1.3 0.1
2.304 2.175 2.239 16.6 1.3 0.1
2.175 2.054 2.113 15.3 1.3 0.1
2.054 1.939 1.995 14.1 1.2 0.1
1.939 1.830 1.884 12.9 1.2 0.1
1.830 1.728 1.778 11.8 1.1 0.1
1.728 1.631 1.679 10.7 1.1 0.1
1.631 1.540 1.585 9.7 1.0 0.0
1.540 1.454 1.496 8.8 0.9 0.0
1.454 1.372 1.413 8.0 0.8 0.0
1.372 1.296 1.334 7.2 0.8 0.0
1.296 1.223 1.259 6.5 0.7 0.0
1.223 1.155 1.189 5.8 0.7 0.0
1.155 1.090 1.122 5.2 0.6 0.0
1.090 1.029 1.059 4.6 0.6 0.0
1.029 0.972 1.000 4.1 0.5 0.0
0.972 0.917 0.944 3.6 0.5 0.0
0.917 0.866 0.891 3.1 0.5 0.0
0.866 0.818 0.841 2.6 0.5 0.0
0.818 0.772 0.794 2.2 0.4 0.0
0.772 0.729 0.750 1.8 0.4 0.0
0.729 0.688 0.708 1.4 0.4 0.0
0.688 0.649 0.668 1.0 0.3 0.0
0.649 0.613 0.631 0.7 0.3 0.0
0.613 0.579 0.596 0.5 0.2 0.0
0.579 0.546 0.562 0.3 0.2 0.0
0.546 0.516 0.531 0.2 0.1 0.0
0.516 0.487 0.501 0.1 0.1 0.0
0.487 0.460 0.473 0.0 0.1 0.0
0.460 0.434 0.447 0.0 0.0 0.0
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-029.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331

Background: 30/07/2010 1:30:14PM Smoothing: Medium
Report by Size Class
Cumulative Cum. Vol.
High Low Average Volume Volume Standard
Diameter Diameter Diameter Finer Frequency Deviation
(um) (pm) (pm) (Percent) (Percent) (2 tests)

0.434 0.410 0.422 0.0 0.0

0.0

Page 4
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-029.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331
Background: 30/07/2010 1:30:14PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
80.000 98.3 20.000 74.3 6.000 421 1.000 4.4
60.000 911 10.000 55.4 4.000 31.7 0.500 0.1
40.000 84.2 8.000 49.4 2.000 14.7
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-029.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331
Background: 30/07/2010 1:30:14PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative

Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer

(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)

92.006 100.0 16.849 70.0 5.514 40.0 1.567 10.0

69.602 95.0 14.053 65.0 4.534 35.0 1.067 5.0

57.326 90.0 11.788 60.0 3.743 30.0 0.399 0.0

42.850 85.0 9.855 55.0 3.087 25.0

27.134 80.0 8.174 50.0 2.522 20.0

20.656 75.0 6.724 45.0 2.026 15.0



Cumulative Finer Volume Percent
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Sample: YYS 156A 12-12.75
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-029.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 2:00:22PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:36:52AM Background: Water Rl 1.331

Background: 30/07/2010 1:30:14PM Smoothing: Medium

Cumulative Finer Volume Percent vs. Diameter

—— Average of All Tests — Test2

100

Particle Diameter (um)
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-030.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331
Background: 30/07/2010 2:25:01PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter
+ [ Volume Frequency Percent —— Cumulative Finer Volume Percent
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Particle Diameter (um)
Summary Report
Analysis Conditions
FlowRate: 12.0 I/m Ultrasonic intensity: 50 %
Circulation time: 120 sec Ultrasonic time: 120 sec
Particle Properties Analysis Liquid Properties
Refractive Index: (Re)0.000, (Im)0.000 Refractive Index: 1.331
Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 30.095 °C
Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1:  0.000 Parameter 2:  0.000 Parameter 3:  0.000
Sample
Sample Concentration: 0.00666 %
Obscuration: 23.7 %
Volume Distribution Arithmetic Statistics
Std Dev of 2 Std Dev of 2
Mean 42.51 0.840 Mode 127.3 156.3

Median 11.78 0.013
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-030.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331

Background: 30/07/2010 2:25:01PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
344.747 325.462 334.965 100.0 0.0 0.0
325.462 307.256 316.228 99.7 0.3 0.0
307.256 290.068 298.538 99.2 0.5 0.1
290.068 273.842 281.838 98.5 0.7 0.2
273.842 258.523 266.073 97.5 0.9 0.3
258.523 244.062 251.189 96.5 1.0 0.3
244.062 230.409 237.137 954 1.1 0.4
230.409 217.520 223.872 94.3 1.1 0.5
217.520 205.353 211.349 93.3 1.0 0.5
205.353 193.865 199.526 92.4 0.9 0.5
193.865 183.021 188.365 91.6 0.8 0.5
183.021 172.783 177.828 90.9 0.7 0.5
172.783 163.117 167.880 90.4 0.5 0.4
163.117 153.993 158.489 90.0 0.4 0.4
153.993 145.378 149.624 89.7 0.3 0.3
145.378 137.246 141.254 89.4 0.3 0.3
137.246 129.569 133.352 89.1 0.3 0.2
129.569 122.321 125.893 88.8 0.3 0.2
122.321 115.478 118.850 88.5 0.4 0.2
115.478 109.018 112.202 88.0 0.4 0.2
109.018 102.920 105.925 87.5 0.5 0.3
102.920 97.163 100.000 86.9 0.6 0.3
97.163 91.728 94.406 86.2 0.7 0.3
91.728 86.596 89.125 85.5 0.7 0.3
86.596 81.752 84.140 84.7 0.8 0.3
81.752 77179 79.433 83.8 0.9 0.3
77179 72.862 74.989 82.9 0.9 0.3
72.862 68.786 70.795 82.0 0.9 0.3
68.786 64.938 66.834 81.0 1.0 0.3
64.938 61.306 63.096 80.0 1.0 0.3
61.306 57.876 59.566 79.0 1.0 0.3
57.876 54.639 56.234 78.0 1.0 0.2
54.639 51.582 53.088 77.0 1.0 0.2
51.582 48.697 50.119 76.0 1.0 0.2
48.697 45.973 47.315 75.0 1.0 0.2
45.973 43.401 44.668 74.0 1.0 0.1
43.401 40.973 42.170 73.0 1.0 0.1
40.973 38.681 39.811 72.0 1.0 0.1
38.681 36.517 37.584 711 1.0 0.1
36.517 34.475 35.481 70.1 1.0 0.1
34.475 32.546 33.497 69.1 1.0 0.1
32.546 30.726 31.623 68.1 1.0 0.1
30.726 29.007 29.854 67.2 1.0 0.0
29.007 27.384 28.184 66.2 1.0 0.0
27.384 25.852 26.607 65.1 1.0 0.0
25.852 24.406 25.119 64.1 1.0 0.0
24.406 23.041 23.714 63.0 1.1 0.0
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-030.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331

Background: 30/07/2010 2:25:01PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
23.041 21.752 22.387 61.9 1.1 0.0
21.752 20.535 21.135 60.8 1.1 0.0
20.535 19.387 19.953 59.7 1.1 0.0
19.387 18.302 18.836 58.6 1.1 0.0
18.302 17.278 17.783 57.4 1.1 0.0
17.278 16.312 16.788 56.3 1.1 0.0
16.312 15.399 15.849 55.2 1.1 0.0
15.399 14.538 14.962 54.0 1.1 0.0
14.538 13.725 14.125 52.9 1.1 0.0
13.725 12.957 13.335 51.8 1.1 0.0
12.957 12.232 12.589 50.7 1.1 0.0
12.232 11.548 11.885 49.6 1.1 0.0
11.548 10.902 11.220 48.6 1.1 0.0
10.902 10.292 10.593 47.5 1.1 0.0
10.292 9.716 10.000 46.5 1.0 0.1
9.716 9.173 9.441 45.4 1.0 0.1
9.173 8.660 8.913 44.4 1.0 0.1
8.660 8.175 8.414 43.4 1.0 0.1
8.175 7.718 7.943 42.5 1.0 0.1
7.718 7.286 7.499 41.5 1.0 0.1
7.286 6.879 7.079 40.6 0.9 0.1
6.879 6.494 6.683 39.6 0.9 0.1
6.494 6.131 6.310 38.7 0.9 0.1
6.131 5.788 5.957 37.7 0.9 0.2
5.788 5.464 5.623 36.8 1.0 0.2
5.464 5.158 5.309 35.8 1.0 0.2
5.158 4.870 5.012 34.8 1.0 0.2
4.870 4.597 4.732 33.8 1.0 0.2
4.597 4.340 4.467 32.8 1.0 0.2
4.340 4.097 4.217 31.8 1.0 0.2
4.097 3.868 3.981 30.7 1.1 0.2
3.868 3.652 3.758 29.6 1.1 0.2
3.652 3.447 3.548 28.5 1.1 0.2
3.447 3.255 3.350 27.4 1.1 0.2
3.255 3.073 3.162 26.3 1.1 0.2
3.073 2.901 2.985 25.2 1.1 0.2
2.901 2.738 2.818 241 1.1 0.2
2.738 2.585 2.661 23.0 1.1 0.2
2.585 2.441 2.512 21.9 1.1 0.2
2.441 2.304 2.371 20.8 1.1 0.1
2.304 2.175 2.239 19.7 1.1 0.1
2.175 2.054 2.113 18.6 1.1 0.1
2.054 1.939 1.995 17.5 1.1 0.1
1.939 1.830 1.884 16.4 1.1 0.1
1.830 1.728 1.778 15.4 1.1 0.1
1.728 1.631 1.679 14.3 1.1 0.1
1.631 1.540 1.585 13.3 1.0 0.0
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-030.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331

Background: 30/07/2010 2:25:01PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.540 1.454 1.496 12.3 1.0 0.0
1.454 1.372 1.413 11.3 1.0 0.0
1.372 1.296 1.334 10.4 0.9 0.0
1.296 1.223 1.259 9.5 0.9 0.0
1.223 1.155 1.189 8.7 0.8 0.0
1.155 1.090 1.122 7.9 0.8 0.0
1.090 1.029 1.059 7.2 0.7 0.0
1.029 0.972 1.000 6.5 0.7 0.0
0.972 0.917 0.944 5.9 0.6 0.0
0.917 0.866 0.891 5.3 0.6 0.0
0.866 0.818 0.841 4.7 0.6 0.0
0.818 0.772 0.794 4.1 0.6 0.0
0.772 0.729 0.750 3.6 0.5 0.0
0.729 0.688 0.708 3.0 0.5 0.0
0.688 0.649 0.668 25 0.5 0.0
0.649 0.613 0.631 2.1 0.5 0.0
0.613 0.579 0.596 1.7 0.4 0.0
0.579 0.546 0.562 1.3 0.4 0.0
0.546 0.516 0.531 1.0 0.3 0.0
0.516 0.487 0.501 0.7 0.3 0.0
0.487 0.460 0.473 0.5 0.2 0.0
0.460 0.434 0.447 0.3 0.2 0.0
0.434 0.410 0.422 0.2 0.1 0.0
0.410 0.387 0.398 0.1 0.1 0.0
0.387 0.365 0.376 0.0 0.1 0.0
0.365 0.345 0.355 0.0 0.0 0.0
0.345 0.325 0.335 0.0 0.0 0.0
0.325 0.307 0.316 0.0 0.0 0.0

0.307 0.290 0.299 0.0 0.0 0.0
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-030.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331
Background: 30/07/2010 2:25:01PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
300.000 99.5 100.000 87.2 20.000 60.3 4.000 31.3
250.000 97.0 80.000 84.4 10.000 47.0 2.000 18.1
200.000 92.9 60.000 79.7 8.000 431 1.000 6.9
150.000 89.9 40.000 72.6 6.000 38.3 0.500 0.8
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Sample: YYS 156A 11.25-12
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-030.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 3:13:08PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:40:41AM Background: Water Rl 1.331
Background: 30/07/2010 2:25:01PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
326.451 100.0 34.303 70.0 6.646 40.0 1.264 10.0
225.135 95.0 25.656 65.0 4919 35.0 0.844 5.0
153.907 90.0 19.673 60.0 3.725 30.0 0.300 0.0
83.570 85.0 15.265 55.0 2.866 25.0
61.173 80.0 11.778 50.0 2.207 20.0
45.957 75.0 8.948 45.0 1.694 15.0
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Model: Fraunhofer, 1.331
Material: Fraunhofer / Water

Background: Water Rl 1.331
Smoothing: Medium

5200 LSHU Vv2.01 S/N 227
Test 2

Cumulative Finer Volume Percent vs. Diameter

Saturn DigiSizer 5200 V1.12

File: L:\...\3813\000-030.SMP

Sample: YYS 156A 11.25-12

Operator: Tim O'Connell
Submitter: SRK Consulting
Reported: 3/08/2010 11:40:41AM

Analyzed: 30/07/2010 3:13:08PM
Background: 30/07/2010 2:25:01PM

Test Number: Avg of 2
Average of All Tests

Saturn DigiSizer 5200 V1.12
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Particle Diameter (um)



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 1
Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-031.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331
Background: 30/07/2010 3:34:03PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter
+ [ Volume Frequency Percent
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Particle Diameter (um)
Summary Report
Analysis Conditions
FlowRate: 12.0 I/m Ultrasonic intensity: 50 %
Circulation time: 120 sec Ultrasonic time: 120 sec
Particle Properties Analysis Liquid Properties
Refractive Index: (Re)0.000, (Im)0.000 Refractive Index: 1.331
Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 29.420 °C
Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1:  0.000 Parameter 2:  0.000 Parameter 3:  0.000
Sample
Sample Concentration: 0.00542 %
Obscuration: 12.3 %
Volume Distribution Arithmetic Statistics
Std Dev of 2 Std Dev of 2
Mean 69.00 1.049 Mode 224.6 0.000

Median 30.02 1.344
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Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-031.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331

Background: 30/07/2010 3:34:03PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
344.747 325.462 334.965 100.0 0.0 0.0
325.462 307.256 316.228 99.5 0.5 0.0
307.256 290.068 298.538 98.7 0.9 0.0
290.068 273.842 281.838 97.5 1.2 0.0
273.842 258.523 266.073 96.1 1.4 0.1
258.523 244.062 251.189 94.4 1.6 0.1
244.062 230.409 237.137 92.8 1.7 0.1
230.409 217.520 223.872 91.0 1.7 0.1
217.520 205.353 211.349 89.3 1.7 0.2
205.353 193.865 199.526 87.7 1.6 0.2
193.865 183.021 188.365 86.2 1.5 0.2
183.021 172.783 177.828 84.7 1.4 0.2
172.783 163.117 167.880 83.4 1.3 0.2
163.117 153.993 158.489 82.1 1.3 0.2
153.993 145.378 149.624 80.9 1.2 0.3
145.378 137.246 141.254 79.8 1.1 0.3
137.246 129.569 133.352 78.7 1.1 0.4
129.569 122.321 125.893 77.6 1.1 0.4
122.321 115.478 118.850 76.5 1.1 0.5
115.478 109.018 112.202 75.4 1.1 0.6
109.018 102.920 105.925 74.3 1.1 0.7
102.920 97.163 100.000 73.2 1.1 0.7
97.163 91.728 94.406 721 1.1 0.8
91.728 86.596 89.125 70.9 1.2 0.8
86.596 81.752 84.140 69.7 1.2 0.8
81.752 77179 79.433 68.5 1.2 0.8
77179 72.862 74.989 67.2 1.2 0.8
72.862 68.786 70.795 66.0 1.3 0.8
68.786 64.938 66.834 64.7 1.3 0.7
64.938 61.306 63.096 63.4 1.3 0.7
61.306 57.876 59.566 62.2 1.3 0.7
57.876 54.639 56.234 60.9 1.2 0.6
54.639 51.582 53.088 59.7 1.2 0.6
51.582 48.697 50.119 58.6 1.2 0.6
48.697 45.973 47.315 57.4 1.1 0.6
45.973 43.401 44.668 56.3 1.1 0.7
43.401 40.973 42.170 55.2 1.1 0.7
40.973 38.681 39.811 54.2 1.0 0.7
38.681 36.517 37.584 53.2 1.0 0.7
36.517 34.475 35.481 52.3 1.0 0.7
34.475 32.546 33.497 51.3 0.9 0.7
32.546 30.726 31.623 50.4 0.9 0.7
30.726 29.007 29.854 49.5 0.9 0.7
29.007 27.384 28.184 48.5 0.9 0.7
27.384 25.852 26.607 47.6 0.9 0.7
25.852 24.406 25.119 46.6 1.0 0.7
24.406 23.041 23.714 45.6 1.0 0.7
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Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-031.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331

Background: 30/07/2010 3:34:03PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
23.041 21.752 22.387 44.6 1.0 0.7
21.752 20.535 21.135 435 1.1 0.7
20.535 19.387 19.953 424 1.1 0.6
19.387 18.302 18.836 41.3 1.1 0.6
18.302 17.278 17.783 40.1 1.2 0.6
17.278 16.312 16.788 38.9 1.2 0.6
16.312 15.399 15.849 37.8 1.2 0.5
15.399 14.538 14.962 36.6 1.2 0.5
14.538 13.725 14.125 354 1.2 0.5
13.725 12.957 13.335 34.3 1.1 0.4
12.957 12.232 12.589 33.2 1.1 0.4
12.232 11.548 11.885 32.1 1.1 0.4
11.548 10.902 11.220 31.1 1.0 0.3
10.902 10.292 10.593 30.2 1.0 0.3
10.292 9.716 10.000 29.3 0.9 0.3
9.716 9.173 9.441 284 0.8 0.2
9.173 8.660 8.913 27.6 0.8 0.2
8.660 8.175 8.414 26.9 0.7 0.2
8.175 7.718 7.943 26.2 0.7 0.2
7.718 7.286 7.499 25.6 0.6 0.2
7.286 6.879 7.079 24.9 0.6 0.2
6.879 6.494 6.683 24.4 0.6 0.2
6.494 6.131 6.310 23.8 0.6 0.2
6.131 5.788 5.957 23.2 0.6 0.2
5.788 5.464 5.623 22.7 0.6 0.2
5.464 5.158 5.309 22.1 0.6 0.2
5.158 4.870 5.012 21.6 0.6 0.2
4.870 4.597 4.732 21.0 0.6 0.2
4.597 4.340 4.467 20.3 0.6 0.2
4.340 4.097 4.217 19.7 0.7 0.2
4.097 3.868 3.981 19.0 0.7 0.2
3.868 3.652 3.758 18.3 0.7 0.2
3.652 3.447 3.548 17.6 0.7 0.2
3.447 3.255 3.350 16.8 0.7 0.2
3.255 3.073 3.162 16.1 0.8 0.2
3.073 2.901 2.985 15.3 0.8 0.2
2.901 2.738 2.818 14.6 0.8 0.2
2.738 2.585 2.661 13.8 0.7 0.1
2.585 2.441 2.512 13.1 0.7 0.1
2.441 2.304 2.371 12.3 0.7 0.1
2.304 2.175 2.239 11.6 0.7 0.1
2.175 2.054 2.113 10.9 0.7 0.1
2.054 1.939 1.995 10.1 0.7 0.1
1.939 1.830 1.884 9.4 0.7 0.1
1.830 1.728 1.778 8.7 0.7 0.1
1.728 1.631 1.679 8.0 0.7 0.1
1.631 1.540 1.585 7.3 0.7 0.1
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Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-031.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331

Background: 30/07/2010 3:34:03PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.540 1.454 1.496 6.7 0.6 0.1
1.454 1.372 1.413 6.1 0.6 0.1
1.372 1.296 1.334 5.5 0.5 0.1
1.296 1.223 1.259 5.0 0.5 0.1
1.223 1.155 1.189 4.6 0.5 0.1
1.155 1.090 1.122 4.1 0.4 0.1
1.090 1.029 1.059 3.7 0.4 0.1
1.029 0.972 1.000 3.3 0.4 0.1
0.972 0.917 0.944 2.8 0.4 0.0
0.917 0.866 0.891 2.4 0.4 0.0
0.866 0.818 0.841 2.0 0.4 0.0
0.818 0.772 0.794 1.5 0.4 0.0
0.772 0.729 0.750 1.2 0.4 0.0
0.729 0.688 0.708 0.8 0.3 0.0
0.688 0.649 0.668 0.5 0.3 0.0
0.649 0.613 0.631 0.3 0.2 0.0
0.613 0.579 0.596 0.2 0.2 0.0
0.579 0.546 0.562 0.1 0.1 0.0
0.546 0.516 0.531 0.0 0.0 0.0
0.516 0.487 0.501 0.0 0.0 0.0

0.487 0.460 0.473 0.0 0.0 0.0
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Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-031.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331
Background: 30/07/2010 3:34:03PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
300.000 99.2 100.000 73.7 20.000 43.0 4.000 19.4
250.000 95.1 80.000 69.2 10.000 29.7 2.000 10.5
200.000 88.6 60.000 63.0 8.000 26.6 1.000 3.5
150.000 81.6 40.000 54.8 6.000 23.6 0.500 0.0
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Sample: YYS 156A 1.5-2.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-031.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 30/07/2010 4:05:26PM Material: Fraunhofer / Water
Reported: 3/08/2010 12:05:27PM Background: Water Rl 1.331
Background: 30/07/2010 3:34:03PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)

326.451 100.0 82.976 70.0 17.190 40.0 1.921 10.0
248.774 95.0 65.840 65.0 13.432 35.0 1.218 5.0
210.004 90.0 52.248 60.0 10.184 30.0 0.461 0.0
174.632 85.0 40.423 55.0 6.918 25.0

138.697 80.0 30.019 50.0 4.211 20.0

106.657 75.0 22.286 45.0 2.833 15.0
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Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227

Saturn DigiSizer 5200 V1.12
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Cumulative Finer Volume Percent vs. Diameter

Test 2

Average of All Tests
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Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 1
Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-026.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331
Background: 29/07/2010 1:50:13PM Smoothing: Medium
Combined Report
Volume Frequency vs. Diameter
—— Volume Frequency Percent
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Volume Frequency Percent
L

FlowRate: 12.0 I/m
Circulation time: 120 sec

Particle Properties
: (Re)0.000, (Im)0.000

Refractive Index

Particle Diameter (um)

Summary Report

Analysis Conditions

Ultrasonic intensity: 50 %
Ultrasonic time: 120 sec

Analysis Liquid Properties

Refractive Index: 1.331

1UB2I8d SWIN|OA J8ul4 8AIBINWNY

Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 27.100 °C
Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1: 0.000 Parameter 2: 0.000 Parameter 3: 0.000
Sample
Sample Concentration: 0.00413 %
Obscuration: 13.4 %
Volume Distribution Arithmetic Statistics
Std Dev of 2 Std Dev of 2
Mean 45.48 1.028 Mode 178.4 0.000
Median 14.36 0.280
Peaks
% of Dist. Mean Median
Peak % Std Dev of 2 Std Dev of 2 Std Dev of 2
Number of Dist.” Mean Median Mode
1 35.4 0.2 2.462 0.029 2.161 0.016 2.312
2 27.8 0.3 15.22 0.164 13.92 0.222 13.77
3 19.5 0.8 60.20 0.407 57.31 0.649 61.52
4 17.2 0.8 166.0 1.254 163.2 1.635 178.4

* Peaks must comprise at least 5.00 % of the distribution.
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Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-026.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331

Background: 29/07/2010 1:50:13PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
273.842 258.523 266.073 100.0 0.0 0.0
258.523 244.062 251.189 99.6 0.4 0.0
244.062 230.409 237.137 99.0 0.7 0.1
230.409 217.520 223.872 98.1 0.9 0.2
217.520 205.353 211.349 96.9 1.1 0.3
205.353 193.865 199.526 95.6 1.3 0.4
193.865 183.021 188.365 94.2 1.4 0.5
183.021 172.783 177.828 92.8 1.4 0.6
172.783 163.117 167.880 914 1.4 0.6
163.117 153.993 158.489 90.0 1.4 0.7
153.993 145.378 149.624 88.7 1.3 0.8
145.378 137.246 141.254 87.5 1.2 0.8
137.246 129.569 133.352 86.4 1.1 0.8
129.569 122.321 125.893 85.4 1.0 0.8
122.321 115.478 118.850 84.5 0.9 0.8
115.478 109.018 112.202 83.6 0.9 0.8
109.018 102.920 105.925 82.7 0.9 0.8
102.920 97.163 100.000 81.9 0.8 0.8
97.163 91.728 94.406 81.0 0.9 0.7
91.728 86.596 89.125 80.1 0.9 0.7
86.596 81.752 84.140 79.2 0.9 0.6
81.752 77179 79.433 78.3 1.0 0.5
77179 72.862 74.989 77.3 1.0 0.5
72.862 68.786 70.795 76.3 1.0 0.4
68.786 64.938 66.834 75.2 1.0 0.3
64.938 61.306 63.096 74.2 1.0 0.3
61.306 57.876 59.566 73.2 1.0 0.2
57.876 54.639 56.234 721 1.0 0.1
54.639 51.582 53.088 711 1.0 0.1
51.582 48.697 50.119 70.1 1.0 0.0
48.697 45.973 47.315 69.2 1.0 0.0
45.973 43.401 44.668 68.2 0.9 0.0
43.401 40.973 42.170 67.3 0.9 0.0
40.973 38.681 39.811 66.5 0.9 0.1
38.681 36.517 37.584 65.6 0.8 0.1
36.517 34.475 35.481 64.8 0.8 0.0
34.475 32.546 33.497 64.0 0.8 0.0
32.546 30.726 31.623 63.2 0.8 0.0
30.726 29.007 29.854 62.4 0.8 0.0
29.007 27.384 28.184 61.6 0.8 0.0
27.384 25.852 26.607 60.8 0.8 0.0
25.852 24.406 25.119 59.9 0.8 0.1
24.406 23.041 23.714 59.1 0.9 0.1
23.041 21.752 22.387 58.1 0.9 0.1
21.752 20.535 21.135 57.2 1.0 0.1
20.535 19.387 19.953 56.1 1.0 0.2
19.387 18.302 18.836 55.1 1.1 0.2
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Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-026.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331

Background: 29/07/2010 1:50:13PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
18.302 17.278 17.783 53.9 1.1 0.3
17.278 16.312 16.788 52.7 1.2 0.3
16.312 15.399 15.849 51.5 1.2 0.4
15.399 14.538 14.962 50.3 1.3 0.4
14.538 13.725 14.125 49.0 1.3 0.5
13.725 12.957 13.335 47.7 1.3 0.5
12.957 12.232 12.589 46.5 1.3 0.5
12.232 11.548 11.885 45.3 1.2 0.6
11.548 10.902 11.220 441 1.2 0.6
10.902 10.292 10.593 42.9 1.1 0.6
10.292 9.716 10.000 41.9 1.1 0.6
9.716 9.173 9.441 40.9 1.0 0.6
9.173 8.660 8.913 39.9 0.9 0.6
8.660 8.175 8.414 39.0 0.9 0.5
8.175 7.718 7.943 38.2 0.8 0.5
7.718 7.286 7.499 37.5 0.8 0.4
7.286 6.879 7.079 36.7 0.7 0.4
6.879 6.494 6.683 36.0 0.7 0.3
6.494 6.131 6.310 35.4 0.7 0.2
6.131 5.788 5.957 34.7 0.7 0.2
5.788 5.464 5.623 34.0 0.7 0.1
5.464 5.158 5.309 33.4 0.7 0.0
5.158 4.870 5.012 32.6 0.7 0.0
4.870 4.597 4.732 31.9 0.8 0.1
4.597 4.340 4.467 31.0 0.8 0.1
4.340 4.097 4.217 30.2 0.9 0.1
4.097 3.868 3.981 29.2 0.9 0.2
3.868 3.652 3.758 28.2 1.0 0.2
3.652 3.447 3.548 27.2 1.0 0.2
3.447 3.255 3.350 26.1 1.1 0.2
3.255 3.073 3.162 25.0 1.1 0.2
3.073 2.901 2.985 23.8 1.2 0.1
2.901 2.738 2.818 22.6 1.2 0.1
2.738 2.585 2.661 215 1.2 0.1
2.585 2.441 2.512 20.3 1.2 0.1
2.441 2.304 2.371 19.0 1.2 0.1
2.304 2.175 2.239 17.8 1.2 0.0
2.175 2.054 2.113 16.6 1.2 0.0
2.054 1.939 1.995 15.5 1.2 0.0
1.939 1.830 1.884 14.3 1.2 0.0
1.830 1.728 1.778 13.2 1.1 0.0
1.728 1.631 1.679 12.1 1.1 0.0
1.631 1.540 1.585 11.0 1.0 0.0
1.540 1.454 1.496 10.0 1.0 0.0
1.454 1.372 1.413 9.1 0.9 0.0
1.372 1.296 1.334 8.3 0.8 0.0
1.296 1.223 1.259 7.5 0.8 0.0
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Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting

File: L:\...\3813\000-026.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331

Background: 29/07/2010 1:50:13PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.223 1.155 1.189 6.8 0.7 0.0
1.155 1.090 1.122 6.1 0.7 0.0
1.090 1.029 1.059 5.4 0.7 0.0
1.029 0.972 1.000 4.8 0.6 0.0
0.972 0.917 0.944 4.2 0.6 0.0
0.917 0.866 0.891 3.6 0.6 0.0
0.866 0.818 0.841 3.0 0.6 0.0
0.818 0.772 0.794 2.4 0.6 0.0
0.772 0.729 0.750 1.9 0.5 0.0
0.729 0.688 0.708 1.4 0.5 0.0
0.688 0.649 0.668 1.0 0.4 0.0
0.649 0.613 0.631 0.7 0.3 0.0
0.613 0.579 0.596 0.4 0.3 0.0
0.579 0.546 0.562 0.2 0.2 0.0
0.546 0.516 0.531 0.1 0.1 0.0
0.516 0.487 0.501 0.0 0.1 0.0
0.487 0.460 0.473 0.0 0.0 0.0

0.460 0.434 0.447 0.0 0.0 0.0



Saturn DigiSizer 5200 V1.12 Saturn DigiSizer 5200 V1.12 5200 LSHU V2.01 S/N 227 Page 5
Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-026.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331
Background: 29/07/2010 1:50:13PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
250.000 99.8 80.000 78.9 10.000 42.4 2.000 16.1
200.000 96.3 60.000 73.8 8.000 38.7 1.000 5.1
150.000 89.4 40.000 67.0 6.000 35.1 0.500 0.1
100.000 82.3 20.000 56.7 4.000 29.8
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Sample: YYS 156A 0.7-1.5
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-026.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 2:22:30PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:35:10AM Background: Water Rl 1.331
Background: 29/07/2010 1:50:13PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
259.309 100.0 48.318 70.0 8.707 40.0 1.450 10.0
188.830 95.0 35.018 65.0 5.937 35.0 0.990 5.0
153.987 90.0 24.506 60.0 4.054 30.0 0.423 0.0
119.506 85.0 18.242 55.0 3.076 25.0
86.042 80.0 14.360 50.0 2.412 20.0
64.128 75.0 11.402 45.0 1.895 15.0
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Model: Fraunhofer, 1.331
Material: Fraunhofer / Water
Background: Water Rl 1.331

5200 LSHU V2.01 S/N 227
Smoothing: Medium

Cumulative Finer Volume Percent vs. Diameter
Test 2

Saturn DigiSizer 5200 V1.12

File: L:\...\3813\000-026.SMP

Sample: YYS 156A 0.7-1.5

Operator: Tim O'Connell
Submitter: SRK Consulting
Test Number: Avg of 2
Analyzed: 29/07/2010 2:22:30PM
Reported: 3/08/2010 11:35:10AM
Background: 29/07/2010 1:50:13PM
Average of All Tests

Saturn DigiSizer 5200 V1.12

US048 d BWIN|OA JBUI4 BAIRINWNY

Particle Diameter (um)
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331

Background: 29/07/2010 12:36:48PM Smoothing: Medium

Combined Report

Volume Frequency vs. Diameter
—— Volume Frequency Percent

100

Volume Frequency Percent
L

0.5 1 5 10 50 100
Particle Diameter (um)

Summary Report

Analysis Conditions

FlowRate: 12.0 I/m Ultrasonic intensity: 50 %
Circulation time: 120 sec Ultrasonic time: 120 sec
Particle Properties Analysis Liquid Properties
Refractive Index: (Re)0.000, (Im)0.000 Refractive Index: 1.331
Density: 1.000 g/cm?3 Viscosity: 0.798 cp
Smoothing: Medium Temperature: 26.045 °C

Truncate intensity data: No
Minimum signal fraction: 16.0 %
User Parameters
Parameter 1: 0.000 Parameter 2: 0.000 Parameter 3: 0.000

Sample

Sample Concentration: 0.00825 %
Obscuration: 24.4 %

Volume Distribution Arithmetic Statistics

Std Dev of 2 Std Dev of 2
Mean 64.73 1.512 Mode 252.0 0.000
Median 16.22 0.194

1UB2I8d SWIN|OA J8ul4 8AIBINWNY
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331

Background: 29/07/2010 12:36:48PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
386.812 365.174 375.837 100.0 0.0 0.0
365.174 344.747 354.813 99.6 0.4 0.0
344.747 325.462 334.965 98.9 0.7 0.1
325.462 307.256 316.228 97.8 1.0 0.2
307.256 290.068 298.538 96.6 1.3 0.3
290.068 273.842 281.838 95.1 1.4 0.5
273.842 258.523 266.073 93.6 1.5 0.6
258.523 244.062 251.189 92.1 1.5 0.7
244.062 230.409 237.137 90.7 1.5 0.9
230.409 217.520 223.872 89.3 1.4 1.0
217.520 205.353 211.349 88.0 1.3 1.0
205.353 193.865 199.526 86.8 1.2 1.1
193.865 183.021 188.365 85.8 1.1 1.1
183.021 172.783 177.828 84.8 1.0 1.1
172.783 163.117 167.880 83.8 1.0 1.1
163.117 153.993 158.489 82.9 0.9 1.0
153.993 145.378 149.624 81.9 1.0 0.9
145.378 137.246 141.254 81.0 1.0 0.8
137.246 129.569 133.352 80.0 1.0 0.7
129.569 122.321 125.893 79.0 1.0 0.5
122.321 115.478 118.850 78.0 1.0 0.4
115.478 109.018 112.202 77.0 1.0 0.3
109.018 102.920 105.925 76.1 0.9 0.2
102.920 97.163 100.000 75.2 0.9 0.1
97.163 91.728 94.406 74.3 0.9 0.1
91.728 86.596 89.125 73.4 0.9 0.0
86.596 81.752 84.140 72.6 0.9 0.0
81.752 77179 79.433 7.7 0.8 0.1
77179 72.862 74.989 70.9 0.8 0.1
72.862 68.786 70.795 70.1 0.8 0.2
68.786 64.938 66.834 69.2 0.8 0.2
64.938 61.306 63.096 68.4 0.8 0.2
61.306 57.876 59.566 67.6 0.8 0.2
57.876 54.639 56.234 66.8 0.8 0.2
54.639 51.582 53.088 66.0 0.8 0.3
51.582 48.697 50.119 65.2 0.8 0.2
48.697 45.973 47.315 64.4 0.8 0.2
45.973 43.401 44.668 63.7 0.7 0.2
43.401 40.973 42.170 63.0 0.7 0.2
40.973 38.681 39.811 62.3 0.7 0.1
38.681 36.517 37.584 61.6 0.7 0.1
36.517 34.475 35.481 60.9 0.7 0.0
34.475 32.546 33.497 60.3 0.6 0.0
32.546 30.726 31.623 59.7 0.6 0.0
30.726 29.007 29.854 59.0 0.6 0.0
29.007 27.384 28.184 58.3 0.7 0.0
27.384 25.852 26.607 57.7 0.7 0.1
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331

Background: 29/07/2010 12:36:48PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
25.852 24.406 25.119 56.9 0.7 0.1
24.406 23.041 23.714 56.2 0.8 0.2
23.041 21.752 22.387 55.3 0.8 0.2
21.752 20.535 21.135 54.4 0.9 0.3
20.535 19.387 19.953 53.4 1.0 0.3
19.387 18.302 18.836 52.4 1.0 0.3
18.302 17.278 17.783 51.3 1.1 0.3
17.278 16.312 16.788 50.1 1.2 0.3
16.312 15.399 15.849 48.9 1.2 0.2
15.399 14.538 14.962 47.7 1.2 0.1
14.538 13.725 14.125 46.5 1.2 0.0
13.725 12.957 13.335 45.3 1.2 0.0
12.957 12.232 12.589 441 1.2 0.1
12.232 11.548 11.885 43.0 1.1 0.2
11.548 10.902 11.220 41.9 1.1 0.3
10.902 10.292 10.593 40.8 1.1 0.4
10.292 9.716 10.000 39.8 1.0 0.4
9.716 9.173 9.441 38.8 1.0 0.4
9.173 8.660 8.913 37.9 0.9 0.5
8.660 8.175 8.414 37.0 0.9 0.5
8.175 7.718 7.943 36.1 0.9 0.5
7.718 7.286 7.499 35.3 0.8 0.5
7.286 6.879 7.079 34.4 0.8 0.5
6.879 6.494 6.683 33.6 0.8 0.5
6.494 6.131 6.310 32.8 0.8 0.5
6.131 5.788 5.957 32.0 0.8 0.5
5.788 5.464 5.623 31.1 0.8 0.5
5.464 5.158 5.309 30.3 0.8 0.5
5.158 4.870 5.012 29.5 0.8 0.5
4.870 4.597 4.732 28.6 0.9 0.5
4.597 4.340 4.467 27.8 0.9 0.5
4.340 4.097 4.217 26.9 0.9 0.4
4.097 3.868 3.981 25.9 0.9 0.4
3.868 3.652 3.758 25.0 0.9 0.4
3.652 3.447 3.548 241 0.9 0.4
3.447 3.255 3.350 23.1 1.0 0.3
3.255 3.073 3.162 22.2 1.0 0.3
3.073 2.901 2.985 21.2 1.0 0.3
2.901 2.738 2.818 20.3 0.9 0.3
2.738 2.585 2.661 19.3 0.9 0.2
2.585 2.441 2.512 18.4 0.9 0.2
2.441 2.304 2.371 17.5 0.9 0.2
2.304 2.175 2.239 16.6 0.9 0.2
2.175 2.054 2.113 15.6 0.9 0.2
2.054 1.939 1.995 14.7 0.9 0.1
1.939 1.830 1.884 13.8 0.9 0.1
1.830 1.728 1.778 12.8 0.9 0.1
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP

Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331

Background: 29/07/2010 12:36:48PM Smoothing: Medium
Report by Size Class

Cumulative Cum. Vol.

High Low Average Volume Volume Standard

Diameter Diameter Diameter Finer Frequency Deviation

(um) (pm) (pm) (Percent) (Percent) (2 tests)
1.728 1.631 1.679 11.9 0.9 0.1
1.631 1.540 1.585 11.0 0.9 0.1
1.540 1.454 1.496 10.1 0.9 0.1
1.454 1.372 1.413 9.3 0.8 0.1
1.372 1.296 1.334 8.5 0.8 0.1
1.296 1.223 1.259 7.8 0.7 0.1
1.223 1.155 1.189 71 0.7 0.1
1.155 1.090 1.122 6.5 0.6 0.1
1.090 1.029 1.059 5.9 0.6 0.0
1.029 0.972 1.000 5.3 0.6 0.0
0.972 0.917 0.944 4.8 0.6 0.0
0.917 0.866 0.891 4.2 0.5 0.0
0.866 0.818 0.841 3.7 0.5 0.0
0.818 0.772 0.794 3.2 0.5 0.0
0.772 0.729 0.750 2.7 0.5 0.0
0.729 0.688 0.708 2.2 0.5 0.0
0.688 0.649 0.668 1.7 0.5 0.0
0.649 0.613 0.631 1.3 0.4 0.0
0.613 0.579 0.596 1.0 0.4 0.0
0.579 0.546 0.562 0.7 0.3 0.0
0.546 0.516 0.531 0.4 0.2 0.0
0.516 0.487 0.501 0.2 0.2 0.0
0.487 0.460 0.473 0.1 0.1 0.0
0.460 0.434 0.447 0.1 0.1 0.0
0.434 0.410 0.422 0.0 0.0 0.0
0.410 0.387 0.398 0.0 0.0 0.0

0.387 0.365 0.376 0.0 0.0 0.0
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331
Background: 29/07/2010 12:36:48PM Smoothing: Medium
Report by Size Table
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
350.000 99.7 100.000 75.6 10.000 40.3 1.000 5.6
300.000 97.3 80.000 72.2 8.000 36.6 0.500 0.3
250.000 92.8 60.000 68.1 6.000 32.5
200.000 87.5 40.000 62.7 4.000 26.5
150.000 82.4 20.000 54.0 2.000 15.2
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Sample: YC3 Tails
Operator: Tim O'Connell
Submitter: SRK Consulting
File: L:\...\3813\000-025.SMP
Test Number: Avg of 2 Model: Fraunhofer, 1.331
Analyzed: 29/07/2010 1:09:13PM Material: Fraunhofer / Water
Reported: 3/08/2010 11:31:10AM Background: Water Rl 1.331
Background: 29/07/2010 12:36:48PM Smoothing: Medium
Report by Volume Percent
Cumulative Cumulative Cumulative Cumulative
Low Volume Low Volume Low Volume Low Volume
Diameter Finer Diameter Finer Diameter Finer Diameter Finer
(pm) (Percent) (pm) (Percent) (pm) (Percent) (pm) (Percent)
366.284 100.0 68.512 70.0 9.835 40.0 1.439 10.0
272.105 95.0 47.980 65.0 7.160 35.0 0.940 5.0
223.980 90.0 31.687 60.0 5.048 30.0 0.366 0.0
175.150 85.0 21.300 55.0 3.650 25.0
130.085 80.0 16.217 50.0 2.694 20.0
96.112 75.0 12.783 45.0 1.974 15.0
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Model: Fraunhofer, 1.331
Material: Fraunhofer / Water

Background: Water Rl 1.331
Smoothing: Medium

5200 LSHU Vv2.01 S/N 227
Test 2

Cumulative Finer Volume Percent vs. Diameter

Saturn DigiSizer 5200 V1.12
File: L:\...\3813\000-025.SMP

Sample: YC3 Tails

Operator: Tim O'Connell
Submitter: SRK Consulting

Test Number: Avg of 2
Analyzed: 29/07/2010 1:09:13PM
Reported: 3/08/2010 11:31:10AM
Background: 29/07/2010 12:36:48PM
Average of All Tests

Saturn DigiSizer 5200 V1.12
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Particle Diameter (um)





