right solutions.
right partner.

ALS GEOCHEMISTRY APP

Track your samples in real time

GETITON

Google Play
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Purpose R 1y d

Science Assurance  Sustainability

ALS Geochemistry is the world’s most trusted testing service dedicated

to high-value geologic data support for the exploration and mining
community.

ALS is committed to supplying verifiable, traceable, and defendable data

using reliable testing methods and effective data-workflow solutions for
our clients.

ORA AR 4 9

Safe Resilient Curious Committed Caring Honest
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MINE SITE LABORATORY SERVICES

Partnering with ALS on a mine site laboratory project provides peace of mind that design, commissioning,

and daily laboratory operations will be completed to the high standards characteristic of ALS.

Fit for purPos®
'mer\se .
e
tra ;
faC‘\“tleSt
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No matter
how remote,
interconnectivity
with ALS's global
LIMS and access to
digital tools provides 4
unparalleled quality &t
oversight o

On—site or in-lab
cor.e Serviceg with
Sawing & samplin
phOtOgraphy’ g’
h.yperSpectra’
'Pretation i,
oreViewerTM

inte

DIGITAL SOLUTIONS

Webtrieve™

real time through our
online platform.

ALS QCPro™

Monitor your QAQC program
from within Webtrieve™ while

Webtrieve™ API

for routine data transfer.

Access and monitor your results in

preserving anonymity from the lab.

Bridge Webtrieve™ and your data
repository with a customised API

CoreViewer™

Archive photos and utilise our core
logging support tool
and data integration platform.

Quick Visualizer

Create graphs of your results
quickly and easily within
Webtrieve™,

ALS Geochemistry App

Track samples and receive Process
Control Alerts™ and Overlimit
Alerts™,

# Download on the D\, GETITON
@& AppStore > Google Play
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TAKE YOUR DATA FURTHER

A.l. augmented consulting services and software

ALS GoldSpot Discoveries provides turnkey services and products across the
mining value chain. Our geoscientists and data scientists work collaboratively
with your site geologists to deliver insights and actionable information to shorten
the gap between discovery and development.

%o m p— o
P - - L -
** Data collection v

«  Comprehensive multi-parameter airbornéigeophysics surveys, including LiDAR top

e
phy

£ s ol
orthophoto imagery, radiometrics, triaxial magnetics, and VLF (_\/91;{ Low-Fre cy)
electromagnetics band electromagnetic data. : E - :T“ 4 .

«  Field sampling planning and execution, including logistics and lab data management. -
Data analytics =

«  Automated drill core logging from imagery from plain camera or core scanning devices such
as Terracore™, 3

Geophysical data processing, inversions, and target generation (A.l. and conventional) from
existing data or ALS GoldSpot surveys.

toratary Data Analysis & Interpretation of your geochemical data, including survey and lab
mmendations.

ineral prospectivity mapping in 2D (greenfields and brownfields exploration) and 3D (mature
resource definition and mining projects).

. Regional hyperspectral mapping.

. Data compilation, evaluation, and review (including recommendations for additional data
layers to be collected)

Create Core logging,
consistent sample integration,
geological data visualisation,

logging datasets sections,
and more

with Deep Learning
algorithms to better
understand your

. roject

Key benefits prol

« An all-in-one workflow, fit-for-purpose data collection, management, interpretation, and
reporting.

« Flexible collaboration including on-site and remote interactions to ensure success.

« Experts from diverse fields: geochemistry, geophysics, structural geology, resource estimation,
geostatistics, computer science, data science, and artificial intelligence.

«  New opportunities to make discoveries within underutilised data.
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The lonic Leach™
coupled with ALS's
ake the most of your surface Sropriotary ICP-MS

ploration program

technology enhance
the most subtle
labile geochemical
anomalies for a wide
range of commodities
and pathfinders

Detection Detection

Analyte limits (ppb) Analyte limits (ppb)
old New old New

As 0.5 0.3 La 0.1 0.02

Au 0.02 0.01 Li 0.2 0.1

Bi 0.3 0.05 Nb 0.1 0.02

Ce 0.1 0.05 Nd 0.1 0.02
Co 0.3 0.3 Pd 0.05 0.01

Dy 0.1 0.01 Pr 01  0.008

Er 0.1 0.01 Pt 0.1 0.02

*Selected
elements
shown. For a full

detection limits
see page 21

Talk to us today for more information.
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Underpinned by state-of-the-art instrumentation, spec om the near, mid and far

infra-red bands enable recognition of most com ming minerals.
-5
- "

Rapid,
cost-effective
quantitative
mineralogy without
the requirement of
deposit-specific
models is now a
reality.

Applied
to pulverised
samples, linking

directly to the

homogenised and
representative material

geochemical data is

derived from.

-

I
Quar | the ab@ihdance of common rock-forming viously been
diffici tine min: loration. While infra-red spectral'mineralogy has a long
history oporting lied geoscience, it has typically been used for qualitative
mineral indications, and" ostly restricted to hydrous mineral phases. Quantitative
applications also faced tion of first requiring a deposit-specific model to be

Igorithms on an extensive, diverse and continually
ical materials with quantitative mineralogy data.
eralogy are enabled using inputs of multi-band IR
eochemical data.

oredictions of quantitativ
a and hi%_—quality multiele

DESCRIPTION CODE

PRICE

Determination of rock forming mineral abundance using FTIR Spectroscopy and automated interpretation. FTIR-MIN

Quantitative mineral abundance reported as % mineral present.



& Spectral
Mineralogy

Our Cor ass core handling and
wareh , core sawing and sampling,
and cori . all within secure and
comfortable logging facilities. They may be bundled
in any combination at ALS facilities or on-site at your
project as needed. These prices reflect in-lab services;
for custom on-site quotes, please contact MineSite.
Operations@alsglobal.com

Our highly-trained core sawing technicians use state
of the art computerised saws for precision cutting of
most rock types. Friable core may be sawn manually to
preserve material in the interval.

Core Services

Jas
b
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Core Services CODE DESCRIPTION OF SERVICE PRICE / UNIT

ALS offers afull spectrum of no- | 0G-cOREBX Log in core box for processing. $2.75 /box
hassle Core Services that may

be bundled in any combination SAW-0T Automated high speed core sawing. LG
and offered at any of our labs SAW-01FT Cut sheet/details provided by client. $5.15 /ft
or on-site at your project as SAWM-01 Manual sawing for friable core. $20.95 /m
needed. SAWM-01FT  Cut sheet/details provided by client. $6.35 /ft

Sampling core based on client instructions.

SAM-COROT Includes bagging sample for further preparation. A R
SAM-CORO1F Surchargeforfrlable core. Sampling core basgd on clientinstructions. $6.90 /sample
Includes bagging sample for further preparation.
LOG-COR10 D?I‘y rental of secure core logging facmt{e.s $72.75 /day
with full spectrum lights and other amenities.
PHO-WET High resolution core photography. Delivery via secure file transfer or $5.35 /box
SHO-BRY ALS CoreViewer™ (see below). Core may be photographed wet or dry
©- based on client preference and requirements. $5.35 /box
STO-COR10  Long-term storage of core boxes in ALS warehouses. $1.50 /box/month
CoreViewer™
CODE DESCRIPTION OF SERVICE PRICE / UNIT
Photo archive, core logging PRC-PHOCLW  Process Wet Photo of Core $6.65 /box
supporttool, and data
PRC-PHOCLD  Process Dry Image of Core $6.65 /box/month

integration platform.
Integration with major 3D
modelling software.

CoreViewer™ is a fast and secure core photo
archive, core logging support tool, and data

integration platform accessible over the web via CO re\/i ewe r :

computers and touch-screen tablets.

Fast & secure Using core photos taken by ALS or
connection provided byyouoverasecure connection,
Continuous we create continuous depth-registered
dep;z;;iiilt:’ed downhole core image strips. The box
core image photos and core strips are available to
you through CoreViewer™, where you
can searchforspecificintervals and graph
any kind of downhole geochemical,
mineralogical, or geophysical data for
comparison against the images.

Your core photos can be accessed

in  perpetuity using your secure
Webtrieve™ login. For those companies
using acQuire GIM Suite, CoreViewer™
is available right inside the acQuire Neo
application, correlated with drill holes
A . and all associated information in the

Search raph
for specific downhole

intervals geochemical, X X .
mineralogical, CoreViewer™ also integrates  with

or geophysical major 3D modelling software, including
Sequent Leapfrog Geo, Maptek Vulcan
and Micromine for deep investigation
and verification of exploration, resource
and geometallurgical models.

database.
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Quantitative
Mineral
|dentification

Instrumentation capable

of reading near, mid and

far infrared bands enable
recognition of most common
rock-forming minerals.

Hyperspectral
Imaging &
Processing

TerraCore is the only
company in the industry with
commercially available LWIR
spectral imaging as well as
the standard VNIR & SWIR
spectral range to deliver the
full spectrum required for rock
characterisation.

Results are delivered via
CoreViewer™ and IntelliCore®.

Spectral
Mineralogy

aiSIRIS™ by AusSpec brings a
generational leap forward in Al
interpretation of TerraSpec®
spectral data. Systematic
collection of spectral data

on dry, coarse crushed rock
and drill core can be easily
integrated with existing
workflows, with routine
interpretation enabling
delivery of large volumes at fast
turnaround times.

8 | GEOCHEMISTRY | SCHEDULE OF FEES AND SERVICES

CODE DESCRIPTION OF SERVICE PRICE
Determination of rock forming mineral abundance using FTIR
FTIR-MIN Spectroscopy and automated interpretation. $9.00
% Mineral Abundance reported.
CODE DESCRIPTION OF SERVICE PRICE / UNIT
Various Core cleaning, core box preparation, and labour may be provided by By Glusiiion
ALS or TerraCore
COREIM-10 $7.40 /foot
VNIR-SWIR or SWIR hyperspectral imaging of core boxes and chip
COREIM-11 trays using TerraCore Core Imaging Systems. Pricing applies to in-lab $24.00 /metre
services.
COREIM-12 $6.65 /chip sample
COREIM-10L $9.90 /foot
————— LWIR and VNIR-SWIR hyperspectral imaging of core boxes and chip
COREIM-11L  trays using TerraCore Core Imaging Systems. Pricing applies to in-lab $32.45 /metre
—— services
COREIM-12L $9.35 /chip sample

*Minimum charge of $8,775.00

*Chip trays must be black plastic. ALS can transfer samples to black trays for a fee.

Services include high resolution true colour RGB core photographs, mineral assemblage maps and spectral
parameters as image displays, numerical mineralogical parameters and products averaged over 10cm intervals
across the length of the core.

CODE DESCRIPTION OF SERVICE PRICE PER SAMPLE
An economical package combining L
) . Raw spectral files in
® ™
TerraSpec® 4 HR scanmngAand aiSIRIS ASD or ASCIl format,
expert spectral interpretation. The value )
h tral mi | X lorati and spreadsheet with 300
Hyp-pkg O NyPerspectralmineraiogy in expioration mineral assemblages samples $7.90
and geometallurgy increases substantially ] el e minimunm®
with larger sample volumes. Discounts are relateF(J:l o thep S
available for large submittals covering entire colo [Pl
drilling campaigns. 9 9y
Rapid and accurate interpretation of Spreacéslheet Witg minetrall 300
INTERP-11  hyperspectral scans by the aiSIRIS™ expert assemblages and spectra samples $4.65
‘ parameters related to the minimurm*
SOIBREE: project geology.
Spectral scan using the TerraSpec® 4 HR
TRSPEC-20 spectrometer. Crushed reject or RC chips are  Raw spectral files in ASD $5.10

recommended as the optimal sample type. or ASCII format.

*For pulverised samples request TRSPEC-21

The original ASD files as well as the aiSIRIS™ output are reported on every sample for one-to-one comparison.

JHSE
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Preparation

Sample preparation is designed to produce

a representative, homogenous sub-sample
from the original raw sample. Many variations
on the-methods and.packages in the
following pages-are-available, and sample
preparation schemes can be customised to
suit any particular project requirement. We
have a wide range of expertise available
within ALS to help you with any questions you
might have.

Samples may be submitted to any of the
locations listed on the back pages of this
schedule. We can also offer advice on
shipping to any of our laboratories by ground,
air cargo and air express.

Sample submission forms are available online
from alsglobal.com and on request.

For samples submitted for sample preparation
only, with no follow-on analysis, ALS may
charge 2x the sample preparation price.



Sample
Submission

Confidence and security in
the chain of custody for your
samples as they pass through
our system are paramount.
Your samples are given a
barcode and logged into our
proprietary global laboratory
information management
system on receipt. We
encourage clients to barcode
samples prior to sending them
to our laboratories. Our system
will accommodate all major
barcode formats.

CODE DESCRIPTION APPLICATION PRICE PER SAMPLE
Workorder/administration fee Single charge for each batch of $36.45 /processed
BAT-01 . .
applied per processing batch. samples processed. batch
Samples received with barcode
LOG-21 Iabe!s attached to sample bag. . . $0.85
Multi-part barcoded sample tagsmay ~ Weigh raw sample and log into
be purchased from your local lab. global tracking system.
LO0G-22 Samples received without barcode $1.65
labels attached.
Pulps received with barcode labels Weig_h pulpand log into global
LOG-23 tracking system. At least one $0.85
attached to sample bag. )
out of every 50 samples is
selected at random for routine
LOG-24 Pulps received without barcode QCt§§ts (_LOG'QE)' Thgdefault $1.65
[ ———— speaﬁcatlon is 85% passing 75 E
microns.
LEV-01 Levy for disposal of all types of Requ!re.d f.or!'e\.evant samples in $0.90
laboratory waste. certain jurisdictions.
QAR-01 AQIS-approved heat treatment por ! $0.95
Additional charges apply for
and storage.
samples over 500g.
PKP-21 Sample pick-up services As requested. By Quotation

Sample Storage

Materials submitted for analysis
are retained free of charge at
our laboratories for a limited
time, starting from the day we
issue the final Certificate of
Analysis. Reasonable monthly
charges will apply to samples
archived for longer periods

in our facilities. ALS sample
storage facilities provide

a secure and organised
environment protected from
the elements, and all archive
locations are included in the
laboratory tracking system.

CODE

DESCRIPTION

APPLICATION

PRICE PER SAMPLE

STO-REJ i i ivi
Monthly arch!ve of coarse rejects. angerterm archiving of coarse $0.95 > 45 days
STO-BLK Monthly archive of pulps >250g. rejects and large pulps.
STO-PUL Monthly archive of pulps <250g. ;ZTpgserterm storage of master $0.50 > 90 days
STO-SCR Mon?hly archive of screening reject Longertermvstorage ,Of $0.50 > 45 days
fractions. screening reject fractions.
RET-21 Handling and retrieval of archived S pe—— By et
samples.
Disposal of pulps and coarse ) .
DIS-21 . Pulps and coarse fractions. By Quotation
fractions.
RTN-21 Return of samples to client. Returned samples. By Quotation

10 | GEOCHEMISTRY | SCHEDULE OF FEES AND SERVICES
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Miscellaneous

CODE DESCRIPTION PRICE / UNIT
Procedures CMP-21 Compositing of two or more samples. May be done by volume/core length. $2.85 /sample
These procedures may be used CMP-22 Compositing of t\.NO or more sampl.es. May be done by \.Neight. $5.35 /sample
when specialised preparation WSH-21 CIeaﬁ crushers.wnh barren mate.rlal after each, or designated samples asan $3.15 /sample
T additional cleaning step between mineralised samples.
or sample compositing is
required. An hourly lab Clean pulverisers with “barren” material after each, or designated samples as
quired. An hourly labour WSH-22 " ) ) ) $4.15 /sample
. an additional cleaning step between mineralised samples.
charge may apply to time-
intensive projects. TRA2] Transfersamplevto drying tray or new sample bag for.s.amples rec@ved in 165 fsamele
containers unsuitable for laboratory storage, or requiring tray drying.
BAG-01 Bagging large pulps for storage for large pulps/bulk masters. $1.65 /sample
HOM-01 Homogenise stored or composited samples by light pulverising. $7.35 /sample
Screening of samples to any number of standard size fractions, as specified
SCR-51 by the client. Weight of undersize fraction reported for each screen size. $8.20 /screen size
Fraction sizing or custom screening as requested.
Specitic Gravity CODE DESCRIPTION RANGE PRICE PER SAMPLE
& B u | k De ns |ty OA-GRAO8* Specific Gravity on solid objects. Reported as a ratio. $16.40
Specific gravity and bulk i ; ;
. - OA-GRAO8b Sipediite Sy en s Reported as a ratio. $16.40
density of ores are important pycnometer.
parameters thatare often OA-GRA09* Bulk Density b ter displ t 0.01-20g/cm? $16.40
under-characterised in the - et b Aicesalens s Sy :
determination ofgrade and OA-GRAQ9S* Bulk Density after.wax coating 0.01 - 20g/cm’ $26.20
tonnage of deposits. (wax removal not included).
*For friable or broken core surcharges may apply.
Soil & Sediment CODE  DESCRIPTION PRICE PER SAMPLE
Prepa ration PREP-41 Dry at <60°C/140°F, sieve sample to -180 micron (80 mesh). Retain both $2.15 /sample
i fractions. Application: Soil or sediment samples. +$3.55 /k
Package PP P &
*Other screen sizes available on request.
Drying temperature is kept low
to avoid the loss of mercury.
Clay Sepa ration CODE  DESCRIPTION PRICE PER SAMPLE
The clay fraction in soils acts as i o (-2 i <16 i
y SCR-CLAY Separation of the clay fraction (-2 to -10 micron) from screened soils. $28.10

atrap for elements migrating
to the surface from depth, and

Minimum 300g of sieved soil required.

Note: Clay samples may require drying and screening (-180 micron or -106 micron) prior to clay separation on the minus

may be used to enhance subtle  fraction. Please discuss suitable options for your program with local client services staff.

anomalies.

';;.1*-‘-'*'-:'? ™
S

usb
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Drill Core, Rocks
and Chips
Preparation
Packages

All packages include sample
login to the laboratory
tracking system and weighing.
Excessively wet samples may
require additional drying for

a surcharge. Itis very helpful
to advise us of mineralised
samples that may require
special equipment cleaning
cycles.

CODE DESCRIPTION APPLICATION PRICE PER SAMPLE
Used as a preliminary step before
. : . fine crushing of larger sample
3.70
CRU-211 SCaorjrslzscrushmg el cateelell sizes. No QC is performed for this z =
pies. method. If QC if required request * 075 g
CRU-21q for >70% passing émm.
Crush to 70% less than 2mm, riffle $10.05
PREP-31*A  split off 2509, pulverise split to better ’ K
than 85% passing 75 microns. + $1.10 /kg
Crusher/rotary splitter combo - Crush
PREP-31y*A t© 70% less than 2mm, rotary split off $10.05
2509, pulverise split to better than +  $1.10 /kg
85% passing 75 microns.
Drill core, rock and chip samples.
Crush to 70% less than 2mm, riffle $11.55
PREP-31B*A  split off 1kg, pulverise split to better s ’ 0 /k
than 85% passing 75 microns. * tll 9
Crusher/rotary splitter combo - Crush
PREP-31BY*A 1© 70% less than 2mm, rotary split off $11.55
1kg, pulverise split to better than 85% + $1.10 /kg
passing 75 microns.
Crush to 90% less than 2mm, riffle Drill core and rocks containing $18.15
PREP-31D*"  split off 1kg, pulverise split to better high-grade or coarse gold and/ $2. k
than 85% passing 75 microns. orsilver. * 2K
Coarse crush sample, pulverise entire ) . $13.15
PREP-22*A  sample to better than 85% passing Srl\tlocglze, rockand chip samples $Ol45 /k
75 microns. P 9 * : 9
Crush to >70% less than 2mm, riffle $14.70
PREP-32*A  split, pulverise 1.5kg to 85% passing Drill core, rock and chip samples. '
+  $1.50 /kg

75 microns.

* Packages with common split size and particle fineness are listed. Please contact your local client services for alternatives.
ASurcharges are applicable to whole core.

Portable XRF for Indicative Analysis

Portable XRF is useful for screening large numbers of intermediate to ore grade
elements quickly and cost effectively while awaiting standard lab analyses. It can
also be used to determine Si and acid-resistive Ti and Zr as a complement to multi-
element methods and a proxy for rock characterisation.

For a successful pXRF scan it is important that calibration is matched to specific
sample suites on an individual project basis to minimise inaccurate results. ALS
offers custom calibration for pXRF on project-specific sample suites, with our
rigorous quality standards and XRF expertise ensuring accurate, reliable results.
The pXRF instrument can be located in the prep lab nearest your project, or
on-site if the project is remote. Contact your local client services team for more
information.

Portable XRF on
Prepared Pulps

ALS offers portable XRF
analysis on pulps immediately
after sample preparation at the

prep lab closest to your project.

15g sample required for pXRF
analysis.

CODE ANALYTES & LOWER LIMITS (ppm) PRICE PER SAMPLE
As 50 Ca 0.5% Cr 100 Cu50 Fe 0.5% Mn 100
pXRF-30 . $6.35
Ni 50 Pb 50 S 0.1% Zn 50
Portable XRF scan of an unmineralised pulverised sample. Ranges:
PXRF-34 $4.75
Si 0.5%-47% Ti 0.1%-60% Zr 5ppm-5%
PXRF-VAL Customised pXRF method set-up including project and/or matrix By @l uei e

specific validation

*pXRF methods available as an add-on to multi-element analysis only.
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Individual Drying

Sa m p | e CODE DESCRIPTION APPLICATION PRICE PER SAMPLE
H Drying of excessively wet samples in Default drying procedure for most $3.35
Preparatlon DRY-21 drying ovens. rock chip and drill samples. +$0.75 /kg
Procedures Drying of excessively wet samples in Most soil and sediment samples $3.55
) DRY-22  drying ovens that are controlled to a that are analysed for volatile +$0.80 /kg
The following procedures maximum temperature of 60°C. elements.
can be used either separately DRY-23 Air-dryi ¢ | Selective Leach procedures and $3.55
or combined in a package in i Irarying orsampies. others. +$0.80 /kg
order to meet specific needs
regarding sample size and
composition. Most of these Crushing
procedures are charged ata CODE  DESCRIPTION APPLICATION PRICE PER SAMPLE
rate that is based on sample
weight. :Jsed asipreli;nlinary step blefore $3.70
) : ) ine crushing of larger sample +30.75 /kg
Multiple screen sizes and CRU-21* anrirsleescrushmg @S el Eil] sizes. No QC is performed for this
screening methods are pies. method. If QC if required request
. CRU-21q for >70% passing 6mm
available. Please contact your
local client services group for . . . . Standard preparation procedure $3.75
. CRU-31* Fime Ensi g @i I’OCk.Chlp celeil] for samples where a representative +$0.75 /kg
options. samples to 70% passing 2mm. o :
splitwill be pulverised.
CRU-36* Fine crushing of rock chip and drill Option for when afiner crush is $4.15
samples to 85% passing 2mm. desired. +$1.40 /kg
CRU-32+ Fine crushing of rock chip and drill Option for when a finer crush is $4.90
samples to 90% passing 2mm. desired. +$1.60 /kg

*Note: Methods with common fineness requirements listed. Additional options available.
*Note 2: Surcharges are applicable for whole core.

Splitting
CODE DESCRIPTION APPLICATION PRICE PER SAMPLE
: : . . - $2.45
SPL-21*  Splitsample using a riffle splitter. Standard splitting procedure. +30.55 /kg
SPL-22*  Splitsample using a rotary splitter. N 2?;3 /kg
SPL22Y Split sample using a Boyd crusher/ Rotary splitting procedure. $2.45
rotary splitter combination. +$0.55 /kg
SPL-34 Splita received pulp sample for Pulp splitting procedure. $0.95

various analysis.

*Note: For sample splitting and return or archive without analysis add suffix X to the codes above. Additional costs are
incurred.

Avariety of different Pulverising
pulverising bowls made
of diverse media are
available on request.

CODE DESCRIPTION APPLICATION PRICE PER SAMPLE

. . Default procedure for samples that
Pulverise a split or total sample up to

. . _1* : .
All ALS equipment is PUL-31 250g to 85% passing 75 microns. Zi(el:;sely crushed and split to 250g $5.90
standardised as low -
Cr-steel, however, PUL-32* Pglverisea1,000g splitto 85% passing 75 $8.40
substitution of bowls may microns. Large sample size to mitigate
be required when specific pUL.304+  Fulveriseal000gsplito90% passing 75 nugget effect. s
element contamination is microns.
a concern. Bowls available ise eni % passi
. ) PUL-21* PL{iverlseentlresampletoSSA;passmg75 Appropriate for samples up to 3kg. $13.55
include tungsten carbide, nicrons.
agate and zirconium. Pulverise up to 3kg to 85% passing 75
PUL-23* microns. For samples >3kg additional costs $9.95

are incurred to split the sample prior to + $1.35 /kg

pulverising and retaining the remainder. Appropriate for RC drill chip

Pulverise up to 3kg to 85% passing 75 samples not requiring crushing.

PUL-24* microns. For samples >3kg an additional $9.95

costis incurred to split the sample prior to + $0.95 /kg
Other options are pulverising. The remainder is discarded.
available for all stages Pulberieusis (00 conesiiEs Costincludes careful cleaning

. _ * .

of sample preparation. PUL-51 somalle e 5% pessing 75 mieis. otit:deir?ulverlsmg bowl after $24.60
Please contact ALS d g
with your specific PUL-34*  Pulverise 200g to 85% passing 75 microns. Applicable for high grade material. $24.60
requirements. * Surcharges may apply to samples requiring excessively long pulverisation times required for some sample types.
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Vetals
Analysi

The unique chemical properties of g
silver, and the platinum group elemen
challenges in geochemical analysis. The
often occur heterogeneously in geologica
materials, at scales ranging from micron-sized
inclusions in minerals to large nuggets. As
a result, large analytical charge weights are
required to accurately represent content in
the overall sample. Solvent digestions can
also lose gold to adsorption on the original
sample when certain forms of carbon and
sulphide minerals are present, in a process
called preg robbing.

ALS has decades of expertise in reliable and
reproducible precious metals analysis by fire
assay, cyanide leach and aqua regia digestion
at parts per billion to percent levels.

Please submit at least three times nominal
sample weight for efficient service.




Gold by Fire
Assay

An optimal fire assay flux
recipe and rigorous quality
control program easily handle
problem materials including
chromite, base metal sulphides
and oxides, selenides, and
tellurides.

Choice of crushing fineness,
splitting technique and pulp
size can all affect the analytical
outcome of fire assay gold
methods. Discuss with your
local ALS laboratory for more
information.

Metallic
Screening

When samples contain coarse
gold, the metallic screening
procedure is recommended for
accurate results.

Platinum Group
Elements

Platinum, palladium, rhodium
and gold may be determined
by standard lead oxide
collection fire assay and
ICP-MS or ICP-AES finish. For
the full suite of platinum group
elements, nickel sulphide
collection fire assay must be
used for a quantitative analysis.

PhotonAssay

usb

CODE

Trace Level

ANALYTE RANGE (ppm)

DESCRIPTION PRICE PER SAMPLE

Au-ICP21 Au by fire assay and ICP-AES. $22.70
— 0.001-10  30g sample

Au-ICP22 . S =l $26.75

Au-AA23 . Au by fire assay and AAS. $21.75
0.005-10  30gsample

Au-AA24 S sl $25.90

Au-AA25 Au by fire assay and AAS. $22.25
0.01-100  30g sample
Au-AA26 50g sample $26.20
——— A
Au-GRA21 . Au by fire assay and gravimetric finish.  ¢27.70
— 0.05-10000  30g sample
Au-GRA22 50g sample $33.55
* For Au and Ag, request ME-GRA21 (30g) or ME-GRA22 (50g).
CODE ANALYTE RANGE (ppm) DESCRIPTION PRICE PER SAMPLE
1kg pulp screened to 100 microns.
Au_SCR21 Au Other screen sizes avallable: Duplicate $75.40
30g assay on screen undersize. Assay
of entire oversize fraction.
1kg pulp screened to 100 microns.
Au_SCR24 Au Other screen sizes ava||ab|e: Duplicate $83.60
50g assay on screen undersize. Assay
0.05-100000  of entire oversize fraction.
(0.01-1000 mg)  1-2kg pulp screened to 100 microns.
Au_SCR24B Au Dupllca}te 50g assay on. screen ' $45.10
undersize. Assay of entire oversize
fraction.
2-3kg pulp screened to 100 microns.
Au_SCR24C Au Duplicate 50g assay on screen $143.65

undersize. Assay of entire oversize
fraction.

* Options available for various sample weights, screen sizes and undersize assays.

CODE

Trace Level

ANALYTE RANGE (ppm)

DESCRIPTION PRICE PER SAMPLE

Pt 0.0001-1  Super trace Pt, Pd and Au by fire assay
PGM-MS23L Pd 0.0002-1 and ICP-MS finish. $30.30
Au 0.001-1 30g nominal sample weight
PGM-MS23 Pt 0.0005-1 Ft,_Pd and Au by fire assay and ICP-MS $26.40
finish.
] i 0.0011 30g nominal sample weight
PGM-MS24 Au 0.001-1 i [P ui $30.30
50g nominal sample weight
Rh by fire assay, gold collection and
Rh-MS25 Rh 0.001-1 ICP-MS. $42.65
30g nominal sample weight
751 0.002-15 Au, Pt, Pd, Ir, Os, Rh, Ru by nickel
Au, Rh 0.002-5 Iohid llection fi d1CP-
PGM-MS25NS Ir 0.001-5  SMPIOS collectioniine assayan $205.25
MS finish.
Os RO ) i ol el
Ru 0.003-5 g nomt pie weight.
PGM-ICP23 Pt 0.005-10 f.t'.P;:l and Au by fire assay and ICP-AES $25.10
Fd 0-001-10 ?lr:)ls ﬁominal sample weight
PGM-ICP24 Au 0.001-10 g nomf S $28.90
50g nominal sample weight
Ore Grade
Pt 0.01-100  Pt, Pdand Au by fire assay and ICP-AES
PGM-ICP27 Pd 0.01-100 finish. $26.65
Au 0.01-100  30g nominal sample weight

CODE ANALYTE RANGE(ppm) DESCRIPTION PRICE PER SAMPLE

Au by PhotonAssay Analysis

Au-PAOT Au on 500g of crushed sample

0.03-350 $27.30
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Trace level and low-grade silver  [EEEEEE
samples may be analysed by Ag-ICP41
acid digestion for maximum _ (Ag-AA45)
sensitivity and precision. Multi- Ag-ICP61
(Ag-AAbT)

element packages including

Ag are listed in the Targeted Ore Grade

0.2-100

Ag by aqua regia digestion and

ICP-AES or AAS. 0.5g sample e

0.5-100

Ag by HF-HNO,-HCIO, digestion, HCl leach

and ICP-AES or AAS. 0.25g sample Aty

Exploration section. Ag-OG46 . Ag by aqua regia digestion, ICP-AES
(Ag-AA46) 11500 or AASfinish. 0.5g sample S
Because silver can suffer from 0062 Ag by HF-HNO -HCIO, digestion with
nugget effect, occasional (Ag AAG2) A 1-1500  HCl leach, ICP-AES or AAS finish. $18.15
duplicate analysis may help d 9 0.4g sample
detect sampling error at these Ag-GRA21 Ag by fire assay and gravimetric finish.  §29 50
! — 5-10000  30gsample
low levels. At higher grades, Ag-GRA22 50 sample $35.20
fire assay with larger nominal -
) ME-GRA21 Auand Ag by fire assay and $36.15
weights may be preferable. — Au 0.05-10000  gravimetric finish.
ME-GRA22 Ag 5-10000  30gsample $41.85
50g sample

0.07-999985
0.7-995000

Au and Ag by fire assay and gravimetric

finish. $119.05 each

Trace Level
Au-CONO1 Au
Ag-CONO1 Ag
High precision analysis and Pt-CONO1
. . Pd-CONO1 Pt, Pd, Rh
mpire assay of precious metals e
ump! y ofpreciou Rh-CONO1

in concentrates and bullion

are performed by the most oLl

0.07-1000000

Pt, Pd and Rh by fire assay and AAS

finish. $119.05 each

senior fire assay technicians and Au-GRA24 Au 0.01-1000fineness  Routine bullion assays by fire assay $177.05 each

o Ag-GRA24 Ag 0.01-1000fineness  with gravimetric finish.
checked by certified assayers to : -

Au-UMP20 Au 0.07-1000000  Umpire assay for bullion samples by $273.00 each
ensure accuracy. Ag-UMP20 Ag 0.7-1000000 fire assay with gravimetric finish. )
Minimum sample weight Pt’UMPZZO h Umpire assay for bullion samples by 2 h
required varies, contact your Pd-UMP20 Pt,Pd.R 0.07:1000000 fire assay with gravimetric finish. $273.00 eac
Rh-UMP20
local lab.
Au-AATS Au 0.03-50 Au, Ag, Cu by cyanide leach with AAS finish. $13.15
AG-AATS A9 003350 44 [ + $6.55 /element
In mining and exploration Cu-AA13 Cu 0.1-2000 gsample )
applications, cyanide Igach Au by cyanide leach with AAS finish.
tests are used to establish the Au-AA14 Au 0.01-200  12hr Leach. $41.05
potential cyanide extraction Up to 1kg sample
efficiency for gold and silver. Au by accelerated cyanide leach using
. . LeachWELL Assay Tabs™ with AAS finish. 4hr

High concentrations of Au-AA15a Leach. $47.80 (500g)
some sulphides, particularly 2::22125 Au 0.001-125  500g sample request Au-AA15a :g;?z’g gtg))
chalcopyrite, can negatively AU-AATSd For 1kg request Au-AA15b $58.60 3kgg
impact gold extraction. For For 2kg request Au-AA15c
samples that are expected to e g g Aol S
contain high copper sulphide AU-AA3T Au Preg Rob Leach with Gold Spike.
concentration please contact AU-AA3Ta Au 0.03-500  Au Preg Rob Leach without Gold Spike. $14.70 each

ALS for suggestions.

10g sample per method

Note: Cyanide disposal fees apply in some countries. For Super Trace Au with cyanide leach see methods on page 19.

Includes gold in CYénlde|quOrS AUAATL Au 0.001- A.\u.ln cyanide liquor by extraction with AAS $29.55
or captured on activated 2500mg/L finish.
carbon. AU-AAAL Au 1410000 Au on carbon by ashing, aqua regia digestion $52.55

and AAS. Duplicate analysis.

Minimum sample weight
required varies, contact your
local lab.
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BLEG - ICP-MS finish.

Au-CN12* ) -
AU-AAT 2> Au 0.0001-10 BLEG - extraction AA finish. $49.25
BLEG is used where cyanide - Up to kg sample
leaching from a stream AU-CNTT* Au 0.001-50 BLEG -ICP-MS finish.
sediment sample may detect BLEG - extraction AA finish. $32.95
Au-AATT Au 0.001-10 yp to 500g sample

gold anomalies that would
otherwise go unnoticed. * Silver and copper may also be reported by these methods for an additional fee.
** Silver, Copper, Lead and Zinc may also be reported for an additional fee.

Prices for cyanide leaching
of samples over 1kg by

quotation.
Au-CN43™ Au by cyanide extraction with ICP-MS finish. $28.80
—— Au 0.005-1,000 25gsample
Au-CN44™ 50g sample $32.10
Au-ST43™ Au by aqua regia extraction with ICP-MS finish.  $23.40
) e Au 0.1-100 25g sample
ALS offers the lowest detection Au-ST44™ 50g sample $26.00
limits in the industry for
goldin soils and sediments
by both cyanide and aqua
regia digestion, using our
innovative super trace analytical Au 000011 Cu 00110000 Nb  0.002500 Ta  0.005-500
methodology. Ag 0001100 Fe  0001-50% Ni 0.02-10000 Te  0.001-500
Full ltiel hemical Al 0.01-25% Ga 0.004-10000 P 0.0005-1% Th 0.0005-10000
diimu t"ebemenggfeoc emica As 00110000 Ge  0.005-500 Pb 0.005-10000 Ti  0.0001-10%
sultes may be read from B 210000 Hf  0.002-500 Pd  0.001-100 Tl 0.0005-10000

the same digest solution as
9 AUME-ST43™ Bga 0.05-10000 Hg 0.002-10000 Pt 0.001-100 U 0.0005-2500

::g:?;:;:%'glznrieltchzgs 25gsample "g. 00051000 In  0.005-500 Rb 0.005-10000 V  0.05-10000 $47-70
This package mirors our AUME.STagme_Bi_0.0005-10000 K 00110% Re  0.000250 W _ 000110000 g0 se
ME-MS41LT™ method, with 50gsample Ca  001-25% La 000210000 S  0002-10% Y  0.001-5000
slight adjustments made to Cd 00012000 Li  0.1-10000 Sb 0.002-10000 Zn  0.1-10000
accommodate the larger Ce 0001-10000 Mg  001-25% Sc 0.005-10000 Zr 0.01-500
nominal sample weight Co 0.001-10000 Mn  0.-50000 Se  0.002-1000

Cr  001-10000 Mo 0.002-10000 Sn 0.01-500

necessary for representative

gold analysis. Cs 0001500 Na  0001-10% Sr  0.01-10000

Au-TL43 Au by aqua regia extraction with ICP-MS finish. $20.05
Au 0.001-1 25gsample

Au-TL44 50g sample $22.35

Our trace level methods by
o . Intermediate Grade
aqua regia digestion and
ICP-MS finish are excellent for Au-OG43 Au by aqua regia extraction with ICP-MS finish. ~ $19.20
regolith, where gold anomalies Au 0.01-100 25g sample
. g, . . g L Au-OG44 50g sample $21.45
indicating mineralisation below
surface are well-characterised.
Aqua regia dissolves native
gold as well as gold bound in
sulphide minerals; however, Au 0.001-1 Cs 0.05-500 Mo  0.05-10000 Sr 0.2-10000
depending on the composition Ag 0.01-100 Cu 0.2-10000 Na 0.01-10% Ta 0.01-500
of the soil, gold determined by Al 0.01-25% Fe 0.01-50% Nb 0.05-500 Te 0.01-500
this method may or may not As 0.1-10000 Ga  0.05-10000 Ni 0.2-10000 Th 0.2-10000
match recovery from fire assay B 10-10000 Ge 0.05-500 P 10-10000 Ti 0.005-10%
methods. AuME-TL43™ Ba 10-10000 Hf 0.02-500 Pb 0.2-10000 TI 0.02-10000
A with our suber trace 25gsample "g. 0051000 Hg 0.01-10000 Rb  0.-10000 U  0.05-10000 $33.05
methods mu|tF? clement AUME-TL44™ Bi 0.01-10000 In 0.005-500 Re 0.001-50 V 1-10000 $35.90
' - _9Eo, 109 109 - ’
packages can be read from 50g sample Ca 0.01-25% K 0.01-10% S 0.01-10% W 0.05-10000
the same digestion solution as Cd 0.01-2000 La 0.2-10000 Sb  0.05-10000 Y 0.05-10000
trace level gold for a complete Ce  0.02-10000 Li 0.1-10000 Sc 0.1-10000 Zn 2-10000
exploration tool Co 0.1-10000 Mg 0.01-25% Se 0.2-1000 Zr 0.5-500
Cr 1-10000 Mn 5-50000 Sn 0.2-500

Cs 0.001-500 Na 0.001-10%  Sr 0.01-10000
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Generative
—xploration

All of the ICP-MS methods listed in the following
section involves some aspect of our innovative
methodology for super trace analysis. Detection
limits have been pushed orders of magnitude
below average crustal abundance for the majority
of elements, enabling excellent precision at
geochemical background levels and clearly defined
geochemical anomalies. Digestion methods
appropriate for any sample medium are available -
soils, sediments, regolith, vegetation, water, rocks,
and drill core. ALS remains committed to solving
long-standing analytical challenges in exploration
geochemistry by making use of new instrumentation
and fresh ideas from our team of expert analytical
chemists and geochemists.

Please submit at least three to four times the
nominal sample weight for efficient service.

g




Four Acid Su per CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE

Trace Ana|ysis Ag 0002100 Cu  0.02-10000 Na  0.001-10% Sr  0.02-10000
Al 001-50% Fe  000250% Nb  0005-500 Ta 0.01-500
As 00210000 Ga 00510000 Ni  0.08-10000 Te  0.005-500
Ba 140000 Ge  0.05-500 P 0.00141% Th 0.004-10000
Be 0021000 Hf 0004500 Pb  0.01-10000 Ti  0.001-10%
ME-MS61L™ Bi 000210000 In  0.005-500 Rb  0.02-10000 Tl 0.002-10000

This super trace package is
suitable for regional drilling,
trenching and hand samples in
unmineralised rocks, and can

also be used effectively in areas $47.95

of thick regolith for bedrock 0.25gsample Ca 0.01-50% K 0.01-10% Re 0.0004-50 U  0.01-10000

mapping. ALS has lowered Cd 0.005-1000 La 0.005-10000 S 0.01-10% V. 0.1-10000

the detection limits on key Ce 0.01-10000 Li 0.2-10000 Sb  0.02-10000 W 0.008-10000

pathfinder elements such as As, Co 0.005-10000 Mg 0.01-50% Sc  0.01-10000 Y 0.01-500

Sb, Se and Tl to near or below Cr  0.3-10000 Mn  0.2-100000 Se  0.006-1000 Zn 0.2-10000

average crustal abundance, Cs  0.01-10000 Mo  0.02-10000 Sn 0.02-500 Zr 0.1-500

revealing anomalous patterns Dy 0.005-1000 Gd 0.005-1000 Nd  0.005-1000 Tb  0.002-1000

atlevels previously unattainable ~ MS61L-REE™ Er  0.004-1000 Ho  0.002-1000 Pr  0.004-1000 Tm  0.002-1000 $7.90 Add-ononly
due to technical limitations. Eu 0.004-1000 Lu  0.002-1000 Sm  0.004-1000 Yb  0.004-1000

MS61L-PbIS™204Ph  0.01-10000 2°Pb  0.01-10000 ?”Pb  0.01-10000 #¢Pb  0.01-10000 $12.45 Add-on only
The rare earth elements and

lead isotopes are available as
add-ons to expand the utility
of the method in greenfields

exploration.
Portable XRF for CODE  DESCRIPTION PRICE PER SAMPLE
I_Ith OgeOChem |Stry Portable XRF scan of an unmineralised pulverised sample.
Ranges: Add
The crucial lithogeochemical Si0.5%-47% -onto

pXRF-34 $4.75 multi-element

Ti 0.1%-60% :
analysis only

Zr 5ppm-5%
15g sample

elements - silicon, titanium, and
zirconium - may be added to
any ALS four acid method for a
more complete element suite.
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Aqua Regia Super

Trace Analysis

Aqua regia digestion with super
trace ICP-MS analysis provides
extremely low detection limits

for the analysis of soils and

sediments; useful for regional
and deep cover exploration.

The rare earth elements and

lead isotope concentrations

add new dimensions to super
trace data. REEs may be useful
pathfinders despite reflecting

only the labile component,

while Pb isotopic signatures can
be used in fingerprinting and

hydrothermal fluid history.

Selenium in Soils

Se at this level holds
information for exploration
vectoring as well as
environmental baselines.

Conductivity,
pH and
Neutralisation

These methods provide

crucial information for mineral

processing, environmental

assessment and exploration.

CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE

Ag 0.001-100 Cu 0.01-10000 Nb 0.002-500 Ta 0.005-500
Al 0.01-25% Fe 0.001-50% Ni 0.04-10000 Te 0.003-500
As 0.01-10000 Ga 0.004-10000 P 0.001-1% Th 0.002-10000
Au 0.0002-25 Ge 0.005-500 Pb 0.005-10000 Ti 0.001-10%
B 10-10000 Hf 0.002-500 Pd 0.001-25 Tl 0.001-10000
Ba 0.5-10000 Hg 0.004-10000 Pt 0.002-25 U  0.005-10000

ME-MS41L™* Be 0.01-1000 In 0.005-500 Rb 0.005-10000 V 0.1-10000 $39.30

0.5gsample Bj 0.0005-10000 K 0.01-10% Re 0.0002-50 W  0.001-10000
Ca 0.01-25% La 0.002-10000 S 0.01-10% Y 0.003-500
Cd 0.001-1000  Li 0.1-10000 Sb  0.005-10000 Zn 0.1-10000
Ce 0.003-500 Mg 0.01-25% Sc  0.005-10000 Zr 0.01-500
Co 0.001-10000 Mn 0.1-50000 Se 0.003-1000
Cr 0.01-10000 Mo  0.01-10000 Sn 0.01-500
Cs 0.005-500 Na 0.001-10%  Sr 0.01-10000
Dy 0.002-1000 Gd  0.002-1000 Nd 0.002-1000 Tb 0.001-1000

MS41L-REE™  Er 0.002-1000 Ho 0.001-1000  Pr 0.002-1000 Tm 0.001-1000 $7.90 Add-ononly
Eu 0.002-1000 Lu 0.001-1000 Sm  0.002-1000 Yb 0.002-1000

MS41L-PbIS™24Pb  0.005-10000 ?Pb 0.005-10000 2Pb 0.005-10000 2°Pb 0.005-10000 $12.45 Add-on only

* Gold determinations by this method are semi-quantitative due to the small sample weight used. A weak aqua regia (1:1

ratio HCILHNO,) digestion is also available, use code ME-MS41W™.For Au with multi-element using a 25g or 50g charge
please use AUME-ST43™ or AUME-ST44™.

CODE ANALYTE&RANGE(ppm) DESCRIPTION PRICE PER SAMPLE
Se-MS46  Se 0.003-100 Aqua regia digestion and ICP-MS analysis. $22.95
25g sample
CODE ANALYTES & RANGES DESCRIPTION PRICE PER SAMPLE
OA-GRAO4 Acid 0.01%-100% Acid insoluble content. $19.75
Insoluble 1g sample.
OA-ELEO3 oH 01-14 pH on 1:10 sample to water ratio. $13.15
5g sample
Specific conductivity on 1:10 sample
OA-ELEO4  Conductivity 1-100,000pS/cm  to water ratio. $16.40
5g sample
OA-ELEOS Soil pH 0114 Soil pH on 1:1 sample to water ratio. $16.40
20g sample
Soil pH and )
o Add on to Soil pH. $6.25 add-on to
OA-BLEOSAP I é(:ld_ 0.1-14 Addition of HCl and pH re-measured. soil pH only
neutralisation
OA-ELEOG Soul' 1-100,00048/cm Soil conductivity on 1:1 sample to water ratio. $11.55
Conductivity 20g sample
OA-ELEO7 Paste pH 0114 Paste pH on 10g sample saturated with $9.95
water.
Paste pH Add on to Paste pH.

OA-ELEO7AP  and soil acid

0.1-14

neutralisation

Addition of HCl to paste and pH re-
measured.

$6.25 add-on to
Paste pH only
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Halogen Analysis IRty PRICE PER SAMPLE

Fluorine, chlorine, bromine and Vegetation sample is ashed at 475°C for 24 hours. Pre- and post-ashing
weights are reported. Average ash yields are 2-4% for species commonly

iodine hold significant promise  VEG-ASHO1 ! > $10.90
. loration. since man used in exploration surveys.

Inexp ! Y Minimum sample weight required 100g.

metals are transported through ; ; -

; . HALPREPO1 Sample pre-treatment for super trace halogens analysis. Required for soils. $14.70
the crust as halide complexes in Minimum sample weight required varies, contact your local lab to discuss your project. ’
hydrothermal fluids.

: - ANALYTES & DETECTION LIMITS
Soil, vegetation or water may be CODE DESCRIPTION PRICE PER SAMPLE
analysed by this method. (ppm)
F 0.05 Cl 0.1 De-ionised water leach with
ME-HALO1T™ ICP-MS & ion chromatograph $43.75
Br 002 | 0.002 (NI

For halogen analysis on vegetation use code ME-HALO1a™ and for water use code ME-HALOTw™.

lonic Leach™ CODE  ANALYTES & LOWER LIMITS (ppb) PRICE PER SAMPLE
lonic LeachTM is designed to Ag 005 Eu 0.02 Nb 002 Tb 0.005
enhance the most subtle labile As 03 Fe 0.01ppm Nd 0.02 Te 0.05
geochemical anomalies for a Au 001 Ga 0.01 Ni 1 Th 0.01
wide range of commodities. It Ba 10 Gd 0.01 Pb 01 Ti 5
is a static sodium cyanide leach Be 01 Ge 0.03 Pd 0.01 TI 0.05
using the chelating agents Bi 0.05 Hf 0.01 Pr 0.008 Tm 0.006
ammonium chloride, citric acid Br  0.05ppm Hg 01 Pt 002 U 0.03
and EDTA with the leachant Ca 0.2ppm Ho 001 Rb 01 V 0.2
buffered at an alkaline pH of MEMS23M g 005 | 0.001ppm Re 0001 W 006 o688
8.5. Ce 0.05 In 0.05 Sb 0.1 Y 0.05

Co 0.3 La 0.02  Sc 0.5 Yb 0.008

Nominal sample weight is 50g

(weight as received, Cr 0.5 Li 0.1 Se 0.04 Zn 10
no screening or drying). Cs 0.05 Lu 0.005 Sm 0.02 Zr 0.1
Cu 1T Mg 00Tppm Sn 0.2
Dy 0.01 Mn 0.002ppm  Sr 0.5
Er 0.01 Mo 0.2 Ta 0.005
MS23-PbIS™ 204phy 0.01 SRS 0:01 EEE 0.01 EERES 0.02 $12.75 Add-ononly

Other
Selective
Leaches

In addition to lonic
Leach™, ALS offers

a variety of standard
partial leaches
targeting particular
soil fractions. They can
be done individually
orin sequence to best
suit project needs.

Minimum sample size
is 5g for each leach or
for any combination in
sequence.

Please enquire for
more details.
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Hydrogeochemistry

Water that has interacted with
rock will take on trace elements
which are then transported
with the water, producing a
larger footprint diagnostic of
that rock. Where collection

of traditional media such as
soils is difficult or impossible
such asin swamps, in areas
with significant transported
cover, and areas where invasive
sampling is not possible,
hydrogeochemistry provides

a direct detection tool on the
same scale as stream sediment
sampling.

ALS offers multiple reliable
and cost-effective water
analysis packages to suit your
exploration program.

Trace elements and metals
analyses require at least

50mL of water. Au requires a
minimum of 100mL of water.
Anions and physical parameters
require a minimum of 150mL

of water.

Please contact ALS for
information on sampling
methodology and preservation
if needed. Sampling kits may be
purchased at some locations,
please enquire.

Super Trace Au
and Pathfinders

Our new super trace gold and
pathfinder package offers
industry leading detection
limits for exploration of many

gold bearing ore systems.
Suitable for surface and ground
waters.

CODE DESCRIPTION PRICE PER SAMPLE
Filter water sampl <0.45um an idify with nitric aci fore analysis.
WAT-PREPO2 Retqeuireac;ewfi:n Ejj :‘ﬁtegngszndaac?dai;cdati};n P:as ntotCI:eCe?w k;zzoel':wead.ys ’ 1Y
<0. .
WAT-PREPO3 E!?L:i\:/easev\r/Pf::\T:tselt'ias()n4oiubn;::z|)tr:r:!agye?osre submittal. KA
Acidify water samples with nitric aci fore analysis.
\WAT-PREPO4 R:qduiZeda\:/iesnasa?nZSIes Lavethfgje?Z;deifiaej ngSore submittal. seey
WAT-PREPOS ;::j;:ifl treatment of water samples to desorb Au from containers before $3.50
CODE ANALYTES & DETECTION LIMITS (pg/L) PRICE PER SAMPLE
Ag 0.005 Cu 0.1 Ni 0.2 Ta 0.01
Al 3 Fe 0.003mg/L P 0.005mg/L Te 0.01
As 0.05 Ga 0.05 Pb 0.05 Th 0.005
Au 0.002 Hf 0.005 Pd 0.005 Ti 0.2
B 3 Hg 0.05 Pt 0.005 TI 0.002
Ba 0.05 In 0.01 Rb 001 U 0.002
Be 0.005 K 0.01Tmg/L Re 0.002 V 0.05
ME-MS14L™ $71.20
Bi 0.01 La 0.005 S 0.2mg/L W 0.01
Ca 0.02mg/L Li 0.1 Sb 0.01 Y 0.005
Cd 0.005 Mg  0.005mg/L Sc 0.01 Zn 0.5
Ce 0.005 Mn 0.05 Se 0.05 Zr 0.02
Co 0.005 Mo 0.05 Si 0.03mg/L
Cr 0.5 Na 0.01mg/L Sn 0.05
Cs 0.005 Nb 0.005 Sr 0.05
Dy 0.005 Gd 0.005 Nd 0.005 Tb 0.005
MS14L-REE™  Er 0.005 Ho 0.005 Pr 0.005 Tm 0.005 $21.05 ﬁ:lc}i/-on
Eu 0.005 Lu 0.005 Sm 0.005 Yb 0.005
Br 0.05mg/L NO, 0.005mg/L pH 0.1 units Conductivity  2pS/cm
MS14L-ANPH™ CI 0.5mg/L SO, 0.5mg/L TDS 3mg/L Total Alkalinity 1mg/L  $92.90 ﬁ:ljf“
F 0.02mg/L

* Speciated alkalinity (bicarbonate, hydroxide and carbonate ion) and density can also be determined at
additional cost.
For brines and high TDS water please use ME-MS14™ or ME-ICP15.

CODE ANALYTES & DETECTION LIMITS (pg/L) PRICE PER SAMPLE
Au 0.0002-10 Co 0.005-1000 Pt 0.01-100 TI 0.005-1000
Au-PATHT4L™ Ag 0.005-100 Pd 0.005-100 Sb 0.02-1000 W 0.02-1000  $53.40
As 0.2-1000

SCHEDULE OF FEES AND SERVICES
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Plants selectively absorb VEG-MILLO Milling of dry plant tissue to 100% passing Tmm. Produces a homogenous and

trace elements from soil, representative pulp that can be subsampled for analysis. SO
bedrock and water at depth Vegetation sample is ashed at 475°C for 24 hours. Pre- and post-ashing
and incorporate them into VEG-ASHO1 weights are reported. Average ash yields are 2-4% for species commonly used  $10.90
their tissue. Analyses of plant in exploration surveys. Minimum recommended sample weight is 100g.
tissues can therefore be used
as a large-scale geochemical
sampling device in areas where Au 0.0002 Cu 0.01 Nb 0.002 Ta 0.001
the rocks of interest are covered Ag 0.001 Fe 1 Ni 0.04 Te 0.005
by transported cover and Al 0.01% Ga 0004 P 0.001% Th 0.002
non-prospective lithologies. As 0.01 Ge 0.005 Pb 0.01 Ti 0.001%
Careful selection of plant B 1 Hf 0.002 Pd 0.001 Tl 0.002
species, tissue type and growth ~ ME-VEG4T™ "o~ 01 Hg 0.001 Pt 0.002 U 0.005
age are important factors to be unashed Be 001 In 0005 Rb 001 v 005
considered as the geochemical ME’:Siiz1aTM Bi 0001 K 0.01% Re 0001 W 0.01 $35.75
response will vary with these ] o Ca 0.01% La 0002 S 0.01% Y 0.003
factors. 952mPe 0.001 Li 01 Sb 0.01 Zn 0.1
ALS provides multiple digestion Ce 0.003 Mg 0.001% Sc 0.01 Zr 0.02
and preparation methods for Co 0.002 Mn 0.1 Se 0.005
explorers using this sample Cr 0.01 Mo 0.01 Sn 0.01
media. Preparation methods Cs 0.005 Na 0.001% Sr 0.02
can include the separation of VEG41-REE™ Dy 0.002 Gd 0.002 Nd 0.001 Tb 0.001
;ﬁ:;isszretsf;:irﬁ;‘;s;:(jr;ssit:;r VE;Z??:SEW e 0.002 Ho 0.001 Pr 0.002 Tm 0.001 $7.90 Add-on only
ashed Eu 0.002 Lu 0.001 Sm 0.003 Yb 0.003
Ashing results in the Au 0.00001 Cu 0.0005 Nb 0.0001 Ta 0.00005
concentration of many Ag 0.00005 Fe 0.05 Ni 0.002 Te 0.0003
‘:Xeprroerztrz Z;gtﬁﬂejﬁ tcc;\culated Al 0.0005% Ga 0.0002 P 0.00005% Th 0.0001
back to the original ore- VEG41a-FAC™ As 0.0005 Ge 0.0003 Pb 0.0005 Ti 0.00005%
ashed weight has the effect of Detection 0.05 Hf 0.0001 Pd 0.00005 TI 0.0001
dropping detection limits of limits when Ba 0.005 Hg 0.00005 Pt 0.0001 U 0.0003
back- Be 0.0005 In 0.0003 Rb 0.0005 V 0.003
many elements by an order of calculated "~ ; 0.00005 K 0.0005% R 0.00005 W 00005 $210 Add-ononly
magnitude. Please contact your using the ! : : all . :
local lab to discuss your specific  original pre- -2 0.0005% Eg 0.0001 I 0.0005% 0.0002
oroject goals. ash weight of R 0.00005 Li 0.005 Sb 0.0005 Zn 0.005
the sample Ce 0.0002 Mg 0.00005% Sc 0.0005 Zr 0.001
Co 0.0001 Mn 0.005 Se 0.0003
Cr 0.0005 Mo 0.0005 Sn 0.0005
Cs 0.0003 Na 0.00005% Sr 0.001
Dy 0.0001 Gd 0.0001 Nd 0.00005 Tb 0.00005
VEGFAC-REE™  Er 0.0001 Ho 0.00005 Pr 0.0001 Tm 0.00005 $7.90 Add-ononly
Eu 0.0001 Lu 0.00005 Sm 0.0002 Yb 0.0002
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Aq ua Reg ia With CODE  ANALYTES & RANGES (ppm) PRICE PER SAMPLE

ICP-MS Finish Ag 0.01-100 Cs 0.05-500 Mo 0.05-10000 Sr  0.2-10000
Method selection can be Al 00125% Cu  0.2-10000 Na  0.01-10% Ta 0.01-500
key to achieving exploration As  01-10000 Fe  001-50% Nb  005-500 Te 0.01-500
success, Sample type, target Au 0.02-25 Ga 005-10000 Ni  0.2-10000 Th  0.2-10000
commodity, and pathfinder B 1010000 Ge  0.05-500 P 10410000 Ti  0.005-10%
clements should all be ME.MS41™ Ba  10-10000 Hf 0.02-500 Pb  0.2-10000 T 0.02-10000
considered when selecting the 059  Be 005000 Hg 00110000 Rb  0.-10000 U  0.05-10000 $30.85
most appropriate method for sample Bi 00110000 In  0.005-500 Re 0.001-50 v 1-10000
your project. Ca  00125% K 0.01-10% S 0.01-10% W  0.05-10000
o Ccd 0011000 La 0210000 Sb  0.05-10000 Y 0.05-500
Aqua regia s an excellent Ce 002500 L 01-10000 Sc  0.1-10000 Zn 2-10000
exploration tool for various o
deposit types that involve gold, Co 0110000 Mg  0.01-25% Se 0.21000 Zr 0.5-500
Cr 110000 Mn 5-50000 Sn 0.2-500

silver and base metals hosted

in sulphide and carbonate * Gold determinations by this method are semi-quantitative due to the small sample weight used.

For Au with multi-element using a 25g or 50g charge please use AUME-TL43™ or AUME-TL44™.

minerals.
S | ﬂg | e Elem ents CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
by Aqua Regia ME-MS42™ Ag 0.01-25 Hg 0.005-25 Se 0.2-250 U 0.05-250  $16.40
. 0.5g As 0.1-250 Re 0.001-250 Te 0.01-250 + $1.65 /element
When analytical results for one | :
AT RIS Bi 0.01-250 Sb 0.05-250 TI 0.02-250

oronly a few elements with low
detection limits are required.
More elements are available on

Request specific elements.

request.
Four Acid CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Digestion With Ag 0.01-100 Cu  0.2-10000 Na 0.01-10% Sr 0.2-10000
ICP-MS Finish Al 0.01-50% Fe 0.01-50% Nb 0.1-500 Ta 0.05-500
As  0.210000 Ga  0.05-10000 Ni  0.2-10000 Te 0.05-500
Four acid digestion MEMSET™ “g 10-10000 Ge 0.05-500 P 10-10000 Th  0.01-10000
quantitatively dissolves nearly SZ'nz;sp?e Be  0.05-1000 Hf 0.1-500 Pb  0.5-10000 Ti 0.005-10% g3 05
all minerals in the majority Bi 00110000 In  0.005-500 Rb  0.-10000 TI  0.02-10000
of geological materials. Ca 0.01-50% K 0.01-10% Re 0.00250 U 0.1-10000
However, barite, rare earth MEMSEIM™ 40 021000 La 0.5-10000 S 0.01-10% V 110000 $5070
oxides, columbite-tantalite, sg‘:f?e Ce 00110000 Li 0210000 Sb  005-10000 W 0.1-10000
and titanium, tin and tungsten P e 0110000 Mg  0.01-50% Sc  0.1-10000 Y 0.1-500
minerals may not be fully Cr 110000 Mn  5-100000 Se 11000 Zn 2-10000
digested. Cs  0.05-10000 Mo  0.05-10000 Sn 0.2-500 Zr 0.5-500
Despite the potentially Dy 0051000 Gd  0.05-1000 Nd 0.1-1000 Th 0.01-1000
incomplete digestion of REEs, ME-MS61r™ Er  0.03-1000 Ho  0.01-1000 Pr  0.03-1000 Tm  0.01-1000 ﬁjﬁ"i?te
the leachable portion of these Eu 0.03-1000 Lu 0.01-1000 Sm 0.03-1000 Yb 0.03-1000
elements may hold important * Note: To include Hg by a separate method in the suite of elements above, please request ME-MS61m™ instead of
exploration vectoring ME-MS61™.
information and can be chosen
as an add-on.
Slngle Elements CODE  ANALYTES & RANGES (ppm) PRICE PER SAMPLE
by Four Acid Ag 001100 Ga  0.05-500 Se 1-500 Tl 0.02-500
, ME;MS 62! e 0.2-500 Mo  0.05-500 Sn 0.2-500 U 01500  $19.75
When analytical results for one 0.25g :
or only a few elements with low sample B 0.01-500 Re  0.002-100 Te 0.05-500 W 01500 + $1.65 /element
cd 0.02-500 Sh 0.05-500 Th 0.01-500

detection limits are required.

More elements are available on ~ Reduest specific elements.

request.
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Aqua Regia With
|ICP-AES Finish

These methods are economical
tools for first pass exploration
geochemistry. Data reported
from an aqua regia digestion
should be considered as
representing only the leachable
portion of the particular
analyte.

Four Acid
Digestion With
|ICP-AES Finish

Four acid digestions are able
to dissolve most minerals, but
although the term “near-total”
is used, not all elements are
quantitatively extracted in
some sample matrices.

Mercury

Aqua regia quantitatively
dissolves Hgand uses a
digestion temperature low
enough to avoid fuming off this
volatile element.

Resistive
Minerals By
Fusion

The lithium borate fusion & ICP-
MS finish allows analysis of the
most resistive elements at trace
levels. Additional elements are
available on request.

Portable XRF for
Lithogeochemistry

The crucial lithogeochemical
elements - silicon, titanium and
zirconium - may be added to
any ALS four acid method fora
more complete element suite.
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CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Ag 0.2-100 Co 1-10000 Mg 0.01-25% Sc 1-10000
Al 0.01-25% Cr 1-10000 Mn 5-50000 Sr 1-10000 $15.25full package
As 2-10000 Cu 1-10000 Mo 1-10000 Th 20-10000 or $7.45
Or\él:’slg:sle 10-10000 Fe 0.01-50% Na 0.01-10% Ti 0.01-10% + $0.95 /element
10-10000 Ga 10-10000 Ni 1-10000 Tl 10-10000
*"\I/lgilacn?i:;n 0.5-1000 Hg 1-10000 P 10-10000 U 10-10000 $23.20
Bi 2-10000 K 0.01-10% Pb 2-10000 V 1-10000
Ca 0.01-25% La 10-10000 S 0.01-10% W 10-10000
Cd 0.5-1000 Li 10-10000 Sb 2-10000 Zn 2-10000

*To include Hg to a lower detection limit of 0.005ppm by a separate method, please request package ME-ICP41m.

CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Ag 0.5-100 Cr 1-10000 Mo 1-10000 Th 20-10000
Al 0.01-50% Cu 1-10000 Na 0.01-10% Ti 0.01-10% $19.75 full package
ME-ICP61 As 5-10000 Fe 0.01-50% Ni 1-10000 TI 10-10000 or$10.55
0.25g sample Ba 10-10000 Ga 10-10000 P 10-10000 U 10-10000 + $0.95 /element
Be 0.5-1000 K 0.01-10% Pb 2-10000 V 1-10000
*ME-ICP61m  Bi 2-10000 La 10-10000 S 0.01-10% W 10-10000  $33.50
0.75g sample c, 0.01-50% Li 10-10000 Sb 5-10000 Zn 2-10000
Cd 0.5-1000 Mg 0.01-50% Sc 1-10000
Co 1-10000 Mn 5-100000 Sr 1-10000
*To include Hg in the suite of elements above, please request method ME-ICP61m
CODE ANALYTE & RANGES (ppm) DESCRIPTION PRICE PER SAMPLE
Hg-MS42  Hg 0.005-100 Trace level Hg by aqua regia and ICP-MS. $13.75
0.5g sample
Hg-ICP42  Hg 1100000 High grade Hg by aqua regia and ICP-AES. $13.10
0.5g sample
Hg-CONOT Hg 110000 Hg in ores by acid digestion and ICP-AES. $98.55
2g sample
CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Ce  0.1-10000 Rb 0.2-10000 Ta 0.1-2500 W 0.5-10000 $22.65
_ ™
8A1Eg’\s/|:rii>le La 0.1-10000 Sn 0.5-10000 Th 0.05-1000 Y 0.1-10000 + $1.65 /element
Nb  0.05-2500 Sr 0.1-10000 U 0.05-1000  Zr 1-10000

Notes: For high grade range request ME-MS85h. For the full suite of elements by borate fusion & ICP-MS request
ME-MS81 (see page 33).

CODE ANALYTES & RANGES PRICE PER SAMPLE
Portable XRF scan of an unmineralised pulverised sample.
e
pPXRF-34 DR $4.75 multi-element

Ti 0.1%-60%
Zr 5ppm-5%
15g sample

analysis only.
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Intermediate CODE  ANALYTES & RANGES (ppm) PRICE PER SAMPLE

Level Aqua Regia Ag 1200 Cr 5-50000 Mo 550000 Th  50-50000
Al 0.05-50% Cu 550000 Na  0.05-50% Ti 0.05-50%
These packages can be used
A . As 10100000 Fe  0.05-50% Ni 550000 TI 50-50000
as an economical alternative
. Ba  50-50000 Ga  50-50000 P 50-50000 U 5050000  $24.60full package
to analysing low grade ore ME-ICP41a
. 5500 Hg 5-50000 Pb  10-50000 V. 5-50000 or $14.70
or samples with known 0.4g sample
H _ _ O _ O _
mineralisation. Data reported Bi 10-50000 K 0.05-50% S 0.0510% W  50-50000 + $3.15 /element
O
from an aqua regia digestion Ca  00550% La  50-50000 Sb  10-50000 Zn 10-50000
O
should be considered as cd 52500 Mg  0.0550% Sc 5-50000
representingonlytheIeachable Co 5-50000 Mn 10-50000 Sr 5-50000
portion of the particular
analyte.
Intermediate CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Level Four Acid Ag 1200 Cr 5100000 Na  0.05-30% Ti  0.05-30%
. - Al 0.05-30% Cu  5-100000 Ni 5100000 Tl 50-50000
Digestion °
As  50-100000 Fe 0.05-50% P  50-100000 U 50-50000
These packages can be used Ba  50-50000 Ga  50-50000 Pb  10-100000 V. 5100000  $28.00full package
as an economical alternative 0"1';"52':’;1 Be 510000 K 0.05-30% S 0.0510% W  50-50000 or$18.15
to analysing low grade ore Bi 10-50000 La  50-50000 Sb  10-50000 Zn  10-100000 + $3.15 /element
or samples with known Ca  005-50% Mg  0.05-50% Sc 5-50000
mineralisation. Four acid cd 510000 Mn  10-100000 Sr  5-100000
digestions are able to dissolve Co 550000 Mo 550000 Th 50-50000

most minerals, but not all
elements are quantitatively
extracted in some samples.

ALS QCPro™

ALS QCPro™ provides a platform to
monitor your QA/QC program directly
within Webtrieve™ while preserving

anonymity from ALS using an encryption
key.

Load and save metadata via a secure connection,
including expected values and ranges for
routinely used reference materials.

Create charts for reference materials, blanks and
duplicate pairs with laboratory method precision
control limits included.

Compare multiple standards on one graph to
check for misidentification.

Review for switches between QA/QC and
regular samples using sample received weights
provided.

Enquire about QC questions directly from ALS
QCPro™

If you would like to make the most of the free digital
products that ALS offers, please contact your local client
service team
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Halogens coDE ::::‘L)YTES&RANGES DESCRIPTION PRICE PER SAMPLE

Elemental analysis of the halide
Cl-1C881 Cl 50-20,000  KOH fusion and ion chromatography. 0.2g sample ~ $27.50

minerals containing chlorine

Specific to Clin phosphates only.

and fluorine generally require - B
) 9‘ . yreq Cl-ELES1a I 50-20,000 KOH fusion and ion selective electrode. 1g sample s
fusions that will retain the — -
. ) CI-XRF20 Cl 0.001%-6%  Lithium borate fusion and XRF. 0.7g sample $24.60
elements in solution, as well —_— —
- . Cl-vOL66  ClI 0.01-65%  Nitric acid digestion and titration. 1g sample $41.55
as specific instrumentation for - .
analysis F-1C881 F 20-20,000  KOH fusion and ion chromatography. 0.2g sample $27.50
F-ELESTa = 20-20,000 KOH fusion and ion selective electrode. $25.10
0.2g sample
F-ELES? = 0.01-100% Na,O, fusion, citric acid leach and ion selective $36.45
electrode. 0.1g sample
Cl 50-20,000  KOH fusion and ion chromatography.
ME-IC881 20-20,000  0.2g sample el

i 2

Loss On Ignition

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE

LOl measures the content OA-GRA10 Gra\:imetric procedure after drying at $19.75
of a sample lost as gases - 1 105°C.
H,O (Moisture) 0.01-100 2 hours (normal samples). $20.75

when subjected to high

i . OA-GRAT1 24 hours (hygroscopic samples). QAQC samples inserted
temperatures, often including 5g sample for monitoring
water and CO2. Many more H,O + Combustion furnace and infrared
temperatures and ignition OA-IR06 (Water of 0.01-100  spectrometry. $19.75
times are available, please Crystallisation) 1g sample
enquire. Loss on Ignition at 500°C after sample is pre-dried
OA-GRADSxf  LOI@500°C 0.01-100  at105°C. $16.40
1g sample.
Loss on Ignition at 1000°C on an as received
OA-GRAO0S LOI@ 1000°C 0.01-100  basis. $11.60
1g sample.
Stable Isotopes CODE ANALYTE  DESCRIPTION PRICE PER SAMPLE
Many important parameters el $49.40 per sample
of mineralising fluids may be anaiain Offered in partnership with the Mineral Deposit Research  for sample batches
Carbonate Minerals Unit (MDRU) at the Uni ity of British Columbi
determined from stable isotope MDRU el aisine UnveErsy el ifiden Celumlee, >10 samples.
. hei i al . LS-ISTPO1 mL Carbon and oxygen isotopic composition is determined
ratios. The isotopic alteration specifically on carbonate minerals in whole-rock pulps $57.95 per sample
halo may extend beyond visible using laser spectroscopy. 0.5g sample for sample batches of
mineralogy changes, creating <10samples*

Specific to clays and silicate minerals. Determination usinga  $159.45  each
Minerals complex gas collection procedure and IRMS. Sample must
H-ISTPO1 be supplied as a single-mineral separate. TAT is 30 days. $139.10  each

Specific to sulphide and sulphate minerals.
Determination

alarger deposit footprint for 0-ISTPO1

. . . O and H in Silicate
easier exploration vectoring.

-ISTPO1 Iph 77.
SISTPO Sulphur using TC/EA and IRMS. Sample must be supplied as a S
single-mineral separate. TAT is 30 days.
Specific to minerals containing carbon and/or oxygen.
Carbon and Determination using acid digestion and IRMS. Sample
SOREEY Oxygen must be supplied as a single-mineral separate. TAT is 30 ki

days.
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Pb Isotope Ratios
For Exploration

This fast, low-cost analysis of
Pb isotope ratios in prepared
samples allows fingerprinting
of different lithologies and
hydrothermal fluid flow
pathways, providing a new
vector to ore deposits.

Radiogenic
Isotopes

These methods provide insight
into provenance and character
of hydrothermal fluids and

rock genesis, helping unravel
geological history fora more
sophisticated understanding of
your ore body.

Geochronology

These methods may be used
to date the ages of specific
minerals, hydrothermal
alteration events, and
emplacement of volcanic-
plutonic units. Age constraints
on important events can help
refine the deposit model and
identify alteration that did not
contribute to mineralisation.

Sample sizes required for most
isotopic analysis methods vary
depending on mineralogy and
purpose; please contact client
services for more information.

Mineral
Chemistry

ALS has partnered with CODES
Analytical Laboratories, at

the University of Tasmania, to
provide state of the art mineral
analyses for exploration, mining
and metallurgical applications.

usb

CODE

PblS-RAT41

PbIS-RAT61

ANALYTE

Six isotope ratios
including 2Pb,
206pp, 207Pp, and
208Ph isotopes

DESCRIPTION PRICE PER SAMPLE
Pb isotope ratios by acid digestion and ICP-MS analysis.
Total Pb content of the sample is required in advance. $44.10

May be run on whole rock pulps. 0.5g sample

For Aqua Regia Digestion request PbIS-RAT41 $48.25
For Four Acid Digestion request PbIS-RAT61

NOTE: Samples must contain >2ppm Pb for analysis to be viable

CODE

Pb-ISTPO1

ANALYTE

Pb/Pb

DESCRIPTION PRICE PER SAMPLE

May be done on whole rock pulps or on specific Pb-
bearing minerals. Measurement by acid digestion

and HR-ICP-MS. Samples may require Hg separation at an
additional cost. TAT is 30 days.

$387.15

Nd-ISTPO1

Sm/Nd

Performed on whole rock pulps. Measurement by column
separation and HR-ICP-MS. Total Sm and Nd content is $700.65
required in advance. TAT is 30 days.

CODE

Ar-ISTPO1

ANALYTE

Ar/Ar

DESCRIPTION PRICE PER SAMPLE

Done on targeted minerals. Rock and drill core should
be submitted intact or crushed only, as sample prep is
included in the price. Measurement by irradiation and
step heating in a mass spectrometer. Price includes
sample preparation. Turnaround time approximately 12
months.

$2,069.80

Re-ISTPO1

Re/Os

Specific to molybdenite. Rock or drill core must be

received whole as steel jaw crushing will contaminate the

sample with Re. Age can only be determined for rocks

of >0.5 Ma, and the molybdenite separate must contain $2,091.80
>100ppm Re. Price includes mineral separation, solvent

extraction, column separation and TIMS analysis. TAT is

70 days.

U-ISTPO2

U-ISTPO3

U/Pb

U-Pb dating by LA-ICP-MS of igneous rocks using zircon
and monazite. Age of the sample is reported. Analysis
includes a standard set of 30 elements, including REE.
Price includes preparation of up to kg of sample.

$1,048.60/20 grains*

U-Pb dating of detrital grains by LA-ICP-MS. Age
probability distribution in the sample is reported.
Analysis includes a standard set of 30 elements, including
REE. Preparation of 2kg of sample included in price.

$1,738.75 /60 grains*

* larger numbers of grains can be analyed at an increased cost.

CODE

LA-MIN

ANALYTE

Laser ablation
mineral analyses

DESCRIPTION PRICE PER SAMPLE

Quantitative analyses of in situ minerals. Advantage of
small spot size (15-80 micron). Trace and major element $42.80 /analysis
compositions are reported.

MIN-MOUNT  Mineral mounts

Preparation of 25 mm round mounts for in-situ mineral
analyses in rock samples (no crushing, mineral separation  $57.80 /mount
and grain mounting).

CL imaging of grains for isotopic dating using SEM. Cost

SEM-IMG Grainimaging  dependent on number of grains or amount of time taken ~ $155.15 /30 grains
for mineral relationship imaging.
$115.55 tion/
PREP-THINP ) : Preparation of thin sections for both reflected light [P SETet
Thin section . ) : . Reflected light, SEM
reparation microscopy and SEM analysis, and for transmitted light $57.80 ey
PREP-THINS prep microscopy only. -ol per section

transmitted light
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hole Rock
nalysis,
thogeochemistry
ulphur and
arbon

The investigation of geological and ore forming processes is enhanced

by targeted lithogeochemical analyses that are often carried out on a sub-
set of samples during a thorough geochemical program. They are used

to fully characterise rock type, along with trace element changes due to
metamorphism, alteration and mineralisation. As there is no single analytical
method that can fully define the full range of elements that are required for
effective lithogeochemical investigations, ALS offers packaged combinations
of analytical methods most appropriate for every element and designed

to provide comprehensive information for, essentially, complete rock
characterisation.

A wide variety of sulphur and carbon minerals and compounds are often
found associated with ore deposits. These minerals can impact ore
processing and how waste can be stored during mining. Identifying what
form these elements are present in has important implications for ore

and waste characterisation. These methods are also powerful tools when
combined with large geochemical data sets for geometallurgy investigations.

Please submit at least four times the nominal sample weight for
efficient service.




W h O | e RO C k CODE ANALYTES AND RANGES (%) DESCRIPTION PRICE PER SAMPLE

AﬂalySiS AlL,O, 0.01-100 Fe,0, 0.01-100 Na,0 0.01-10 SrO 0.01-1.5
ME_XRF26* BaO 0.01-66 K,0 00115 P,0, 001-46 TiO, 0.01-30 "useddiscXRF,
- LOl by furnaceor  $41.10
2gsample CaO 0.01-60 MgO 0.01-50 SO, 0.01-34 LOI 0.01-100 TGA
Cr,0, 0.01-10 MnO 0.01-39 SiO, 0.01-100
*For unmineralised samples with moderate sulphide content, please request ME_XRF06.

) ) For mineralised and/or high sulphide content >4%, please request ME-XRF15c. Performed on dried sample therefore
following a fusion. These expected to report slightly higher than ME_XRFO0é.

methods are not suitable for

Both X-Ray fluorescence (XRF)
and ICP-AES instrument finishes
can be used effectively for the
major rock-forming elements

samples with base or precious

. L CODE ANALYTES AND RANGES (%) DESCRIPTION PRICEPERSAMPLE
metals mineralisation.

Al,O, 0.01-100 Fe,0, 0.01-100 Na,0 0.01-100 TiO, 0.01-100 Fused bead,
ME_ICPO&* BaO 0.01-100 K,O 0.01-100 P,O, 0.01-100 LOI 0.01-100 2cid digestion

and ICP-AES. $41.05
2gsample CaO 0.01-100 MgO 0.01-100 SiO, 0.01-100 LOI by furnace

Specific commodities such
as iron ore, bauxite, and
base metal sulphides should

A Cr,0,0.002-100 MnO 0.01-100 SrO 0.01-100 or TGA
be analysed with packages - - - -
) *For mineralised and/or high sulphide content >4%, please request ME-XRF15c.

designed for those sample Both the ME_XRF26 and ME_ICP06 packages include LOI by furnace or TGA.
types. Please see the Ores &
Commodities section for more
whole rock analysis options.
Trace Elements CODE ANALYTES AND RANGES (ppm) DESCRIPTION PRICE PERSAMPLE
by Li Borate Ba 0510000 Gd 005-1000 Rb 0.2-10000 Ti 0.01-10%

. Ce 0.1-10000 Hf 0.05-10000 Sc  0.5-500 Tm 0.01-1000
Fusion

Cr 510000 Ho 0.01-1000 Sm 0.03-1000 U  0.05-1000
A lithium borate fusion prior ME-MSg1™ Cs 0.01-10000 La 0.1-10000 Sn 0.5-10000 V  5-10000 F“Zejbea?" 54170
. . . il o

to acid dissolution and ICP-MS ~ 0.1gsample Dy 0051000 Lu 0.01-1000 Sr 0110000 W 0.5-10000 Zﬁ'd |c|§.T\;sion
analysis provides the most Er 0.03-1000 Nb 0052500 Ta 0.-2500 Y 0.1-10000
quantitative analytical approach Eu 0021000 Nd 01-10000 Tb 0.01-1000 Yb 0.03-1000
forabroad suite of trace Ga 011000 Pr 0021000 Th 0051000 Zr  1-10000
elements. Options for adding ME-MS81d™ Combination of Rare Earth & Trace Elements from method ME-MS81™ plus $57.95
the whole rock elements from whole rock package by method ME-ICP06. )
an ICP-AES analysis on the M AACDE] Ag  05-100 Co  1-10000 Mo 110000 Sc 110000 Eq i acid $9.90
same fusion, or base metals 0250 sample As  5-10000 Cu 1-10000 Ni 1-10000 Tl 10-10000 digestion and Add on to borate
from a separate four acid e 4 051000 Li 1010000 Pb 210000 Zn  2-10000 ICP-AES fusion methods only

digestion, are available.
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Complete
Characterisation
Packages

By combining a number of
methods into one cost effective
package, a complete sample
characterisation is obtained.
These packages combine
whole rock analysis, trace
elements by fusion, aqua regia
digestion for the volatile trace
elements, carbon and sulphur
by combustion analysis, and
several detection limit options
for the base metals.

Other method combinations
are available for complete
characterisation. Please enquire
with your local client services
team for more information.

These packages are suitable
only for unmineralised samples.
To add gold analysis, please
see the Precious Metals section.

Minimum sample size is 10g.

CODE

ANALYTES AND RANGES (ppm)

PRICE PER SAMPLE

Si0,  001-100% MgO 0.01-100% TiO, 0.01-100% BaO  0.01-100%
eicpos MeOs 001100% NaO 001100% MnO  001100% LOI  001-100%
Fe,0, 001100% K,O0 001-100% P,0, 0.01-100%
Ca®  001-100% Cr,0, 0.002100% SrO  0.01-100%
ME-IRO8  C 0.01-50% S 0.01-50%
Ba 0510000 Gd 0051000 Pr 0021000 Tm 0.01-1000
Ce 0140000 Ge  0.5-1000 Rb  0.210000 0.05-1000
Sold only as
Cr 510000 Hf 0.0510000 Sm  0.03-1000 V 5-10000
complete packages
Esgine G5 00110000 Ho 0011000 Sn 0510000 0.5-10000
Dy 0051000 La 0110000 Sr  0.-10000 Y 0110000 CCP-PKGOT $99.55
Er 0031000 Lu 0011000 Ta 012500 Yb  0.03-1000 CCP-PKGO3 $107.40
Eu 0021000 Nb 0052500 Tb  0.01-1000 2zr Iy el hYIERT2E
instead of ME-ICP06
Ga 01-1000 Nd  04-10000 Th  0.05-1000
As 01250 In 0005250 Se 0.2250
ME-MS42™M% B 001250 Re 0001250 Te 0.01-250
Hg 000525 Sb 005250 TI 0.02-250
Ag 05-100 Cu 140,000  Ni 140,000 Zn 2-10,000
ME-4ACD81 Cd  05-1,000 Li  10-10,000 Pb 2-10,000
Co 110,000 Mo 110,000 Sc 1-10,000
Ag 001100 Cu 0210000 Ni  0.2-10,000 Zn 210,000 CCP-PKGO5 $116.15
_ ™
ME-MS61™ Cd 0021000 Li 0210000 Pb  0.510,000 Includes ME-MS61
instead of
Co 0110000 Mo 00510000 Sc  0.1-10,000 ME-4ACD81
Ag 0002100 Cu 00210000 Ni 00810000 Zn  0.2-10,000 CCP-PKG06 $129.60
K Includes ME-MS61L™
ME-MS61L™ Cd  0.005-1,000 Li 0210000 Pb 0.01-10,000 A
with super trace
Co 0.005-10,000 Mo 0.02-10,000 Sc  0.01-10,000 detection limits.

*QOther customisable options such as super trace detection limits ME-MS42L™ available for substitution of ME-MS42™
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Sulphur Methods

Accurate sulphur speciation can
be crucial to early identification
of recovery and environmental
issues on many projects.
Variations on the most common
speciation methods can be
implemented to suit your
project’s specific mineralogy;
please contact client services

in your region for more
information.

Carbon Methods

Carbon has important
metallurgical and
environmental implications for
many types of mineral deposits.
Carbonates may consume acid,
impacting leach process design
and mine waste remediation,
while preg robbing by organic
carbon can interfere with the
cyanidation of gold and silver
ores.

Sulphur and
Carbon Packages

These elements are often
determined together, so ALS
provides several economic
packages for convenience.

usb

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
S Total sulphur by induction furnace/IR
S-IR08 (Total) 0.01-50 0.1g sample $19.75
s Solvent leach with remaining elemental
S-GRAO7 0.01-100 sulphur analysed by gravimetric finish. $44.25
(Elemental)
3g sample
HCI (15%) leach of soluble sulphates,
S precipitation as barium sulphate and
S-GRAOba (Sulphate) 0.01-50 gravimetric finish. $36.15
P Note: little to no dissolution of barite/celestite.
1g sample
HCI (25%) leach to remove sulphates;
S induction furnace/IR. Note: little to no
SH{IReE (Sulphide) Qi-se dissolution of barite/celestite. $26.20
0.1g sample
S NaCO, leach of sulphates, precipitation as
S-GRA06 0.01-40 barium sulphate and gravimetric finish. $41.05
(Sulphate) 1
g sample
S NaCO, leach of sulphates, induction furnace/IR.
S-IR07 (Sulphide) 0.01-50 KN $41.05
CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
C Total carbon by induction furnace/IR.
C-IRO7 (Total) 0.01-50 0.1g sample $19.75
HCI (25%) leach at high temperature for 1 hour to
C expel carbonates as CO,, residue analysed for C by
G (Non-Carbonate) 00750 induction furnace/IR. ’ $26.55
0.1g sample
C-GASO5 CO, 0.2-50 HCIO, digestion and CO, coulometer. $27.70
(Carbonate) 0.1g sample
c HCI (50%) leach of carbonates, roasting to
C-IR18 . 0.02-50 remove organic carbon, induction furnace/IR.  $42.70
(Graphite)
0.1g sample
Slow and repeated addition of HCI (50%) to
c decompose and evolve carbonates as CO,.
C-IR17 0.02-100 Residual carbon is then analysed by induction $38.00
(Non-Carbonate)
furnace/IR.
0.1g sample
C Carbonate carbon calculated by difference.
CLALE (Carbonate) Z0Z100 Requires C-IR07, C-IR17. $0.00
CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
C (Total) 0.01-50 Total carbon and sulphur by induction
ISR S (Total) 0.01-50 furnace/IR. 0.1g sample BRI
Non-Carbonate carbon and sulphide
H _ Oy
ME-IR062 C (Organic) 0.01-50 sulphur by HCI (25%) leach to remove $36.70

S (Sulphide)* 0.01-50 carbonates and sulphates, induction

furnace/IR. 0.1g sample

*Sulphide sulphur may be overstated if BaSO4 or SrSO4 are present as they are insoluble with the HCl leach.
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ommodities

Procedures for the evaluation of ores and high grade
materials are optimised for accuracy, precision and recovery
of the target element. No single digestion or analytical
method is suitable for all cases, and ALS provides a wide
variety of procedures so the most appropriate method can be
selected. Choices include acid digestions with ICP-AES finish;
fusion and XRF determination for resistive elements and bulk
_commodities; specialised solvent digestions for uncommon
ores; and classical volumetrie methods for very high grade
bﬁ metals. e '
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Copper Mineral

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
Select|ve Cu-AAO4 Cu 0.01-10 Citric acid leach and AAS finish. $16.40
Leaches 0.25g sample
Cu-AAOS cu 0.001-10 ?ulphurlTaad\each and AAS finish. $16.40
These methods may be glsimP ° o i lench o AAS i
performed alone orin Cu-AAD7n Cu 0.001-100 f; Ea:qr;:c‘ /Nasulfite leach and AAS finish. ¢ 0 4
.sequ.ence to se'm|-quant|tat|ve|y CU-AAOS cu 0.001-100  Sulphuric acid/ferric sulphate leach and AAS $17.60
identify potential recovery q finilh, gy semple -
by various ore processing Canide leadh and il
yanide leach and AAS finish.
methods. ALS can also provide Cu-AATY cu 0.00110 54 sample 2R
custom methods based on Sequential leach for oxide, sulphide and
metallurgical requirements. Cu-PKGO6LI Cu Various  residual Cu. Various options available. $49.25
1g sample
Tota | CO p p er CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
Aqua regiais an effec.tlve Cu-ICPat Trace Cu 1-10,000 ppm Aqua regia digestion and ICP finish. $8.40
solvent for copper oxides 0.5g sample
and Su‘|p|’1|d.es, but copper Cu-ICP6] Trace Cu 1-10,000 ppm Fouracid dlglestlon and ICP finish. $11.50
occurring with other 0.25g sample
commodities like molybdenum Cu-OG46  CuAssay 0.001-50 éiua regia T"gest'on and ICPfinish. $14.75
can be analysed by four acid -+g sample
d]gegt]on for Cons]stency across Cu-0G62 Gl Assay 0.001-50 Four acid digestion and ICP finish. $18.15
data sets. 0.4g sample
Screen 1kg sample to 100 microns, duplicate
) assay on 0.25g of undersize fraction and
Cu_SCR21 Native Cu 0.01-100 ) . . . $163.00
assay of entire oversize fraction by four acid
digestion and AAS finish.
Cu-VOL61 cu HNO,-HCI-HF-H,SO, acid digestion followed $57.50
T - 0.01-100 by titration. Cu-CONO02 performed in
Cu-CONO02 duplicate. 2g sample $98.55
Iron Ore Ana |ys IS CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
Lithium borate fusion and XRF ALO, 0.01-100 K,O 0.001-6.3 Sn  0.001-1.5
finish is the industry method As  0.001-1.5 MgO  0.01-40 Sr  0.001-1.5
of choice for the analysis of (ME,XRI‘EN;) Ba 0.001-10 Mn  0.001-25 TiO,  0.01-30
unnormalise:
oxide iron ores. Single or multi- CaO 0.01-40 Na,O 0.005-8 V 0.001-5
temperature LOl is available, ME_XRF21n ~ Cl 0.001-6  Ni 0.001-8 Zn  0.001-1.5 Fused disc XRF. $59.55
) . lised :
customisable as required. frormalsed G 00015 P 000110 Zr  0.0011 LN inclludled 6
07gsample Cr,0, 000110 Pb  0.001-2 Total 0.01-110 part of this
Cu  0.001-1.5 S 0.001-5 procedure
Fe 0.01-74.8 SiO, 0.01-100
Furnace or

OA-GRAO5x Loss on Ignition . .
Thermogravimetric

ME-GRAO5 1gsample Analyser (TGA)
DaV|S TU be CODE DESCRIPTION PRICE PER SAMPLE
Recove ry DTR_PREP Multi-stage sieving and pulverising. $72.40
DTR_FeRec DTR iron recovery. By Quotation

ALS recommends discussion to
determine optimum protocol
for your particular ore type.
Grind curve confirmation tests,

XRF analysis on various DTR fractions (head, concentrate, tailing).
0.7g sample each

OA-GRAO05xh/xc/xt Loss on Ignition reported as part of this method.
Ferrous iron by titration (FeO; 0.01-100%).

ME_XRF21h/c/t
$59.55 each fraction

laser sizing, cyclosizing and wet Fe-vOLOS 1g sample $29.20
screening are also available. MAG-DTR Recovery of magnetic fraction by DTR $48.10
MAG-SUS Magnetic susceptibility. $16.35

*Note: These methods are not suitable for samples with base or precious metals mineralisation.
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Bauxite Analysis

XRF is the industry-standard
analytical method for bauxite
analysis. Results are reported
on a dry weight (110°C)

basis by default. Additional
characterisation methods such
as organic carbon, reactive
silica and available alumina
comply fully with CETEM
performance criteria. Multi-
screen sizing to determine

the optimum screen size for
recovery and subsequent wet
beneficiation are also available.

Nickel Laterite

The elements listed are
reported by default, but

others are available if they are
significantin your deposit. Loss
on Ignition (LOI) is an important
component of the total analysis.

Phosphates

The elements listed are
reported by default, but

others are available if they are
significantin your deposit. Loss
on Ignition (LOI) is an important
component of the total analysis.

Chromite and
Manganese Ores

The elements listed are
reported by default, but

others are available if they are
significant in your deposit. Loss
on Ignition (LOI) is an important
component of the total analysis.

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
ALO, 0.01-100 MgO  0.01-40 SrO  0.01-1.5
ME_XRF13u BaO 0.01-10 MnO  0.01-31 TiO, 0.01-30
unnormalised) "ca0 0.01-40 Na,0 0.01-5.3 V,0, 0.01-8 Fused disc XRF.
ME_XRF13n SO, 00110 PO, 00123 Zn  0.01-1.6 0.7gsample. $59.55
(normalised)  Fe,O, 0.01-100 SiO, 0.05-100 ZrO, 0.01-1.5 LOlincluded as part of
K,O 001-63 SO, 001-125 Total 0.01-110 this procedure
OA-GRAO5x  Loss on Ignition ?:rer:incsgorravimetric
ME-GRAQO5  1gsample Analyser(TGA)
Slow and repeated addition of HCI (50%) to
decompose and evolve carbonates as CO,. Residual TOCh
C-IR17 carbon is then analysed by induction furnace/IR. C by i $38.00
0.02%-100%. ombustion.
0.1g sample
Reactive Silica and Available Alumina, 0.1-100%. Microwave
Standard digestion temperature 145°C. Alternative digestion. chemical
ME-LICPO1 temperatures, caustic strength and sample/caustic gt $39.85
weight ratio may be requested by the client separation and
9 ’ ICP-AES analysis.
1g sample
Reactive Silica and Available Alumina, 0.1-100%. Microwave
Standard digestion temperature 235°C. Alternative digestion,
ME-LICP0O2 temperatures, caustic strength and sample/caustic chemical $43.85
weight ratio may be requested by the client. separation and
1g sample ICP-AES analysis.
*Si-NIRO7  Kaolinitic Silica, 0.4%-100%. 2g sample Fourier Transform = ¢ 4

infrared (FT-NIR).

*Si-NIRO7 requires calibration to be set up with multiple samples from the same deposit that have been analysed by an
alternative technique for Kaolinitic Silica to set up a chemometric algorithm.

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
ALO, 0.01-100 K,O 0.01-6.3 Pb 0.005-1.8
ME_XRF12u* "= 5" 00140 MgO  0.01-50 SiO, 0.05-100
(unnormalised) 2
Co 0.001-7 MnO 0.005-30 TiO, 0.01-30 .
* Fused disc XRF.
ME_XRF12n* Cr,0, 0.005-10 Na,0 0.01-5.3 Zn 0.001-1.6 $59.55
T D i LOlincluded as part of
Doty ol Cu 0.001-1.6 Ni 0.005-7.86 Total 0.01-110 o ]
Fe,0, 0.01-100 P,0, 0.005-23 s procedure
OA-GRAO5x  Loss on Ignition iﬁrer:incig:avimetric
ME-GRAQO5  1gsample Analyser(TGA)
*Scandium may be added for an additional cost.
CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
ALO, 0.01-100 MgO  0.01-50 SiO, 0.01-100
ME XRF24* CaO 0.01-60 MnO, 0.01-48 TiO, 0.01-30 .
. Fused disc XRF.
0.7gsample Fe O, 0.01-100 Na,0 0.01-11 Total 0.01-110 $59.55
K,O 0.01-10 P,O, 0.01-50 LOlincluded as part of
Furnace or this procedure
OA-GRAO5x  Loss on Ignition TEermograVimetric
ME-GRAQO5  1gsample Analyser (TGA).
*Fluorine may be added for an additional cost.
CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
AlLO, 0.01-100 K,O 0.01-15 SO, 0.01-34
BaO  0.01-66 MgO  0.01-50 SiO, 0.05-100
ME_XRF26s CaO  0.01-60 MnO  0.01-80 TiO 0.01-30 Fused disc XRF.
0.7g sample 2 $59.55
Cr,0, 0.01-60 Na,O 0.01-10 Total 0.01-110 S e p———
Fe,0, 0.01-100 P,0, 0.01-46 -
OA-GRAO5x  Loss on Ignition ":Farer:?ncsgorravimetric
ME-GRAO5  1gsample Analyser(TGA).
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Trace Level CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE

Lithium Ag 512500 Eu  0.03-25000 Nb  0.8-25000 Te  0.5-25000

] As 4-25000 Fe 0.05-25% Nd 0.07-25000 Th  0.1-25000
EXp|O ration B* 8-25000 Ga  0.5-25000 Ni 10-25000 Ti  0.005-25%
Lithium hosted in pegmatites Ba 225000 Gd  0.03-25000 Pb  0.5-25000 Tl  0.02-25000
can occur with economic Be 0.4-25000 Ge  0.5-25000 Pr 0.03-25000 Tm  0.01-25000  $50.35
grades of rare earths and other '\gEz’\ii?:Lz Bi 0125000 Ho  0.01-25000 Rb  0.5-25000 U  0.2-25000 *$6.65
trace metals such as boron and 9SS 0.1-25% In 0.3-25000 Re 0.01-25000 V. 125000  Add-on only
cesium. A sodium peroxide *B-MS89L Cd  0.8-25000 K 0.0525% Sb 0325000 W  0.3-25000
fusion is required for complete Ce 0225000 La 00825000 Se 325000 Y  0.2-25000
recovery in these deposits. Co 0.5-25000  Li 225000 Sm  0.04-25000 Yb  0.02-25000
Silicais not reportable by Cs 0.1-25000 Lu 0.05-25000 Sn 3-25000 Zn 10-25000
ME-MS89L™ due to the use Cu 20-25000 Mg 0.01-30% Sr  20-25000
of HF during digestion and Dy  0.03-25000 Mn 10-25000 Ta  0.04-25000
interaction with glassware. Si Er  0.02-25000 Mo 225000 Tb  0.01-25000
and elements from ME-ICP81 *B-MS89L - Glassless digestion and analysis to eliminate boron from labware
may be added to ME-MS89L™
for an additional fee.
Interme d late CODE ANALYTES & RANGES (%) PRICE PER SAMPLE
and Ore Grade ALO,  0.02-100 Cu 0.01-50 MnO 0.01-50 TiO, 0.02-83
Lithium e 1Cpas As 0.01-10 Fe,0,  0.01-100 Ni 0.005-30  Zn 0.01-60

0.2 sample 22 0.07-70 K,0 0.06-60 Pb 0.01-30 $49.20
More elements may be added Co 0.005-30 Li 0.001-10 S 0.01-60
to these methods, and they Cr,0, 001-88 MgO  001-50 SO,  0.2-100
may be packaged with ICP- MS91-PKG This package combines ME-ICP89 with ICP-MS determination of Nb, Ta, Sn, $66.50
MS finishes for associated W, U and Th for an extended pegmatite exploration suite. 0.2g sample ’
pegmatite-hosted commodities Assay grade lithium and/or boron by Na,O, fusion and $19.95 one clement
attrace levels. ME-ICP82b Li 0.001-10 ICP-AES. Our highest precision method for Liand B
B 0.02-50 resource determination in known deposits. both
0.2g sample S elements

Lithium In CODE ANALYTES & RANGES DESCRIPTION PRICE PER SAMPLE
Sedimentary LiICP4T  Li- 10ppm-1% B s
DepOSIts Li-ICP61 Li 10ppm-1% Four acid and ICP-AES finish. Multi-element $11.50

package also available. 0.25g sample

In many cases, aqua regia
provides better recovery of Li
than four acid digestions due

Ore grade Li by specialised four-acid digestion
Li-OG63  Li 0.005-10% and ICP-AES finish. Best suited to Li-bearing $16.15
silicate sediments. 0.4g sample

to complex chemical reactions. Roasting samples prior to analysis may increase
Roasting samples prior to four RST-21 Dry roasting pre-treatment  Li recovery due to excess water content $9.95
acid digestions, particularly promoting insoluble salt formation.
hectorite, may mitigate this
effect.
Lithium Brines CODE  ANALYTES & RANGES (mg/L) PRICE PER SAMPLE
ALS analyses brine samples Includes a suite of 46 elements relevant to brine
ME-MS14™  Li 0.01-10 exploration in addition to Li. $65.70

after settling of suspended

. . Requires 50mL brine.
particles. If the samples require
P ) . Ag 0.5-100 Cd 0.2-100 Mg 5-100000 S 5-50000
acidification or filtration in I -
the lab, please indicate this ME-ICP15 A 5-10000 o8 SO0 RIC T 2al0i0
. As 5-1000 Cr 1-1000 Mo 0.5-1000 Sr 2-5000
prominently on the sample
. Requires B 5-10000 Cu 0.5-1000 Na 100-150000 Ti 0.5-1000 $47.60
submittal form.
189'“'— Ba 05-1000 Fe  50-50000 Ni 2-1000 V 0.5-1000
e Tge 005100 K  100-150000 P 5-1000 Zn 0.5-1000
Ca 10-150000 Li 0.5-20000 Pb 5-1000
) pH, Conductivity, Physical parameters and alkalinity of lithium brines.
LIBIPKG TDS, Alkalinity Requires 100mL brine. RS
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Uncommon
Metals

These elements have many
high-tech applications in
electronics, engineering and
pharmaceuticals. They require
specialised digestions and
instrument methods for precise
and accurate measurement.

Potash

This package is designed for
potash exploration to report
total chemical composition

of samples as well as the
proportion of analytes that can
be leached with water. ME-
XRF26k is a fusion-XRF method
that reports total content
where ME-ICPO3k is a water-
leach method that reports
soluble elements. OA-GRAO4k
provides the percentage of
residue insoluble in water using
a gravimetric method.

Uranium

ALS is qualified and
experienced in handling NORM
samples in every area with
active uranium exploration

and mining, with added

lab certification in certain
jurisdictions.

Ore Grade Rare
Earth Elements

Many REEs occur in minerals
resistant to acid digestion, so
fusion is the preferred method
of decomposition. ALS offers
ICP-MS/ICP-AES and XRF
determinations. These methods
are most appropriate for known
ores; see the Whole Rock
Analysis & Lithogeochemistry
section for trace level methods.
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CODE ANALYTE RANGE (ppm) DESCRIPTION PRICE PER SAMPLE
Be-ICP81 Be 0.01-100% Sodium peroxide fusion and ICP-AES finish. $23.95
0.2g sample
B-MS82L B 510000 NaOH fusion and ICP-MS finish for super trace B. $26.80
0.5g sample
ME-ICP82b B 0.02-50% Na,O, fusion and ICP-AES finish. B and/or Li $19.95 one element
Li 0.001-10% may be reported. 0.2g sample $27.95 both elements
HNO,-HF digestion with orthophosphoric acid
Ge-MSot I 1-500 leach and ICP-MS finish. 0.5g sample AU
CODE ANALYTES & RANGES (%) PRICE PER SAMPLE
AlLO, 0.01-100 Fe,O, 0.01-100 P,O, 0.01-46
BaO 0.01-66 K,O 0.01-65 SO, 0.01-71
ME-XRF26K CaO 0.01-60 MgO 0.01-50 SiO, 0.05-100
Cl 0.01-65 MnO 0.01-39 SrO 0.01-1.5 $80.10
Cr,0 0.01-10 Na,O 0.01-55 TiO 0.01-30 ME-POTPKG
273 2 2 Sold only as a
OA-GRAO5x  LOI 0.01-100 Fe,O, 0.01-100 P,O, OOIAS ol padess
0.01-25 K 0.01-55 Na 0.01-42
ME-ICPO3K
Fe 0.01-50 Mg 0.01-25 S 0.01-30
OA-GRA04K Water Insoluble 0.5-100
CODE ANALYTE PRICE PER SAMPLE]

An exploration package targeted at unconformity-hosted uranium deposits
where the ore is in the basin sedimentary rocks. 1g sample

Includes full 62 element suite from ME-MS41L™. Includes REEs and Pb isotope
concentrations. 2%4Pb, 29Pb, 29/Pb, 20%Pp - 0.005-250ppm

Also includes ultra-trace boron by fusion from B-MS82L.
B-5-10000ppm

UEXP-PKGO1 $69.25

Full 48 element suite from ME-MS61™, optimised for U with specific CRMs for
ME-MSé1u™ superior quality control.
0.25g sample

$55.55

Ore grade U assay (0.01%-15%).

U-XRF10*
2g sample

$24.60

Ore grade U assay (0.01%- 51%). Fusion with oxidising flux.

U-XRF15b 0.5g sample

$43.40

*For samples with >4% sulphide choose method U-XRF15b.

CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE|
Ce* 3-50000 Ho 0.05-5000 Rb 1-50000 Tm 0.05-5000
Dy* 0.3-5000 La* 3-50000 Sm* 0.2-5000 U 0.3-5000
ME-MS81h™ Er 0.2-5000 Lu 0.05-5000 Sn 5-50000 W 5-50000 SE
0.1gsample Ey 0.2-5000 Nb 1-5000 Ta 0.5-5000 Y 3-50000 '
Gd* 0.3-5000 Nd*  0.5-50000 Tb* 0.05-5000 Yb 0.2-5000
Hf 1-50000 Pr* 0.2-5000 Th 0.3-5000 Zr 10-50000
*These elements may be determined up to 30% by ME-OGREE.
CODE ANALYTES & RANGES (%) PRICE PER SAMPLE|
CeO, 0.01-50 Ho,O, 0.01-10 Sm,O, 0.01-10
Dy,O, 0.01-10 La,O, 0.01-50 Tb,O, 0.01-10
ME_XRF30
Er,O 0.01-10  Lu,O 0.01-10  Tm,O 0.01-10 $55.05
0.7g sample 273 273 273 !
Eu,O, 0.01-10  Nd,O, 0.01-10 Y 0.01-10  LOlincluded as part
Gd,0, 0.01-10 Pr,0, 0.01-10  Yb,0, 0.0110  ofthisprocedure.
OA-GRAO5x L n lanition Furnace or Thermogravimetric Analyser (TGA)
ME-GRAQ5 ~0°°°N1gnte 1g sample
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Aqgua Regia CODE  ANALYTES & RANGES (%) PRICE PER SAMPLE

Overlimit Ag 11,500ppm Co  0.0005-30 Mn 0.01-60 Pb 0.001-20  $11.60
(+)-OG46
As 0.001-60 Cu 0.001-50 Mo 0.001-10 S 0.01-10 +$3.15 /element
Methods 0.4gsample :
Cd 0.001-10 Fe 0.01-100 Ni 0.001-30 Zn 0.001-30

Aqua regia is a powerful solvent  This method may be triggered as an overrange method automatically on multi-element geochemistry packages.
for sulphides, silver and base

metals.

Four Acid CODE ANALYTES & RANGES (%) PRICE PER SAMPLE

Overlimit Ag  1-1,500ppm Co  0.0005-30 Mg 0.01-50 Pb 0.001-20

Methods (+)-0G62 As 0.001-30 Cr 0.002-30 Mn 0.01-60 S 0.01-50 $15.00
0.4gsample Bj 0.001-30 Cu 0.001-50 Mo 0.001-10 Zn 0.001-30 +$3.15 /element

Four acid digestion breaks cd 0.001-10 Fe 0.01-100 Ni 0.001-30

down most silicates and all but This method may be triggered as an overrange method automatically on multi-element geochemistry packages.
the most resistive minerals.

Titration CODE  ANALYTES&RANGES(%) DESCRIPTION PRICE PER SAMPLE
MethOdS Cu-VOL61  Cu 0.01-100 Cu by Titration. 0.5g sample $57.50
. . Zn-VOL50 Z 0.01-100 Zn by Titration. 1 | 32.95
Certain ore dEpOSItS natura”y Prl; VOL70 P; 0.01-100 Pg by TI' - I'on 1g sample 249 25
have extremely high (>30%) - — y Iitration. 1g samp'e -
Fe-VOL51  Fe 0.01-100 Total Fe in Concentrates by titration. 1g sample $58.70
base metal content over short
Fe-VOLO5 FeO 0.01-100 Ferrous Iron (FeO) by titration. 1g sample $29.20

intervals. Specialised digestions
and classical chemistry
methods are required to
analyse these samples.

Sodium Peroxide

Fusion & ICP-AES Al 0.01-50 Cr 0.01-60 Mg 00130 S 0.0160  $50.70 full package

ME-ICP81  As 00110 Cu 000250 Mn 00150 Si 0150 or $16.40

O.2gsample Ca 00550 Fe 00570 Ni  0.002:30 Ti 0.01-50 + $3.15 /element
Co 000230 K 0.0550 Pb 00130 Zn  0.002-60

Na202 fusions are used for
sulphides, arsenides, chromite,
rutile, ilmenite and titanite. This
selection is designed for nickel
sulphides, but elements are
also available individually.
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Intermediate
Level Oxidising
Digestion

A strong oxidising digestion
utilising HNO3, KCIO3 and HBr
with aqua regia is applicable to

basemetal ores and particularly
suitable for massive sulphides.

Oxidising Fusion
& XRF Finish

Samples are analysed by XRF
following a lithium borate
fusion with the addition of
strong oxidising agents to
decompose sulphide-rich ores.

Other elements are available
to report on request. LOl may
be optionally added to this
method, butitis not used to
normalise results.

Base Metal
Concentrates
By XRF

Samples are analysed by XRF
following a lithium borate
fusion with the addition

of strong oxidising agents

to decompose sulphide
concentrates.

Other elements are available
to report on request. LOl may
be optionally added to this
method, but itis not used to
normalise results.

CODE ANALYTES & RANGES (%) PRICE PER SAMPLE
Ag 1-1500ppm Co 0.001-20 Mn 0.005-50 S 0.05-50
As 0.005-30 Cu 0.001-40 Mo 0.001-10 Sb 0.005-100
ME-ICPORE  Bi 0.005-30 Fe 0.01-100  Ni 0.001-30 I 0.005-1  $33.20
Ca 0.01-50 Hg 8-10000ppm P 0.01-20  Zn 0.002-100
Cd 0.001-10 Mg 0.01-50 Pb 0.005-30
CODE ANALYTES & RANGES (%) PRICE PER SAMPLE
Al,O3 0.01-100 Fe 0.01-75 P,Os 0.01-25 Th 0.002-5
As 0.01-10 HfO, 0.01-10 Pb 0.005-20 TiO, 0.01-30
BaO 0.01-66 KO 0.01-6.3 Rb 0.005-5 U 0.001-5
Bi 0.01-5 La,Os 0.01-50 S 0.01-20 V 0.01-5.6
I\SES_XZ:S:“: CaO 0.01-40 MgO 0.01-40 Sb 0.005-20 W 0.001-159  $43.40
9 P CeO; 0.01-50  Mn 0.01-30 SiO, 0.01-100 Zn 0.005-20 +$4.45 /element
Co 0.01-7 Mo 0.005-2  Sn 0.005-20 Zr 0.01-20
Cr 0.01-10  Nb 0.005-20  Sr 0.01-5
Cu 0.005-20 Ni 0.005-20 Ta 0.002-16.4
OA-GRAO5x [P I — Furnace or Thermogravimetric Analyser (TGA). $7.30
ME-GRAOS 1g sample +$4.35 /temperature

*Na is not reportable due to the oxidising flux used in sample preparation.
**LOl is required as part of the ME-XRF15b method.

CODE ANALYTES & RANGES (%) PRICE PER SAMPLE
Al,O, 0.01-100 MgO 0.01-40 Sn 0.01-79
As 0.01-10 Mn 0.01-30 Ta 0.01-41
Ba 0.01-50 Mo 0.01-60 TiO, 0.01-50
Bi 0.01-5 Nb 0.01-35 V 0.01-5.6
ME-XRF15c* CaO 0.01-40 Ni 0.01-50 WO, 0.01-100  $55.90
0.25gsample  Co 0.01-7 P 0.01-10  Zn 0.01-50 +$4.55 /element
Cr 0.01-10  Pb 0.01-32  Zr 0.01-20
Cu 0.01-50 S 0.01-40 Total 0.01-110
Fe 0.01-75 Sb 0.01-80
K,O 0.01-6.3 SiO, 0.01-100
OA-GRADS5x lessenlE Milors Furnace or Thermogravimetric Analyser (TGA) $7.30
ME-GRAOS 1g sample +$4.35 /temperature

*Na is not reportable due to the oxidising flux used in sample preparation.
**LOl is required as part of the ME-XRF15¢ method.
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ses for.mine products, and to characterise mine waste
behaviour. These include geochemical methods designed
for concentrates and high-grade samples; and those used
“to monitor process metallurgy and umpire assay of bulk
concentrates. In‘the following section methods developed
to determine a material’s acid mine drainage potential are
also outlined. These methods cover a range of requirements
which will vary between regions and mineralisation types.

=" Please submit at least four times the nominal sample weight
- for efficient service.|




Acid-Base ABA-PKGO1 ABA-PKGO4 ABA-PKGO5 ABA-PKGOGE*
PARAMETERS

Accounting (M/S) (M/S) (M/S/B)
Acid-base accounting (ABA), Net Neutralisation Potential (NNP) J J J
also called static testing, Maximum Potential Acidity (MPA) J J J
calculates a net neutralisation Neutralisation Potential (NP) & Fizz J J J
potential (NNP) representing Ratio (NP : MPA) J J J

the ability of a body of rock to
produce acid rock drainage or

Neutralisation Potential (EN 15875 NP)

. . Acid Potential (EN 15875 AP) J
to neutralise free acid.
Maximum Acid Potential (EN 15875 AP Max) Niid
The choice of package will — - -
Neutralisation Potential Ratio (EN 15875 NPR) J

depend on the method of
determining the neutralising

Net Neutralisation Potential (EN 15875 NNP)

potential that is required by law ~ Paste pH N J J
in your region, this information Sulphate by ICP N
can be obtained from yourlocal 1| jaachable Sullheie J J
regulatory agency. Total Sulphate (Carbonate Leach) J
Minimum sample size for all Sulphide (calculated) J J J
ABA packagesis 100g. Sulphide (analysed) o o~ o
Sulphide is determined by Total Sulphur J J J J
calculation in these packéges. Inorganic Carbon (CO,) J J
If you would prefer sulphide
determined by analysis, Inorganic Carbon (calculated)
add A to the package code. Organic Carbon
(additional cost.) Total Carbon J
Sobek Method J J J
Modified Sobek (M) Option J J
Siderite Correction (S) Option J J J
MEND Method (B) Option J
EN 15875 Method Option J
* meets EU regulations. ** optional parameter. See client services for pricing.
Net Acid CODE  DESCRIPTION PRICE PER SAMPLE
Generat|on OAVOLII Net Acid Generation. Hydrogen peroxide is used to rapidly oxidise sulphides. $164.15

NAG is reported in kg H,SO,/tonne at pH 4.5 and pH 7.0. 2.5g sample

NAG provides a quantitative
estimation of the acid that can
be generated by mine waste.
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Humidity Cells &
Metal Leaching

Tests to quantify metal leaching
from mine waste under
meteoric conditions can range
from simple shake flask analysis
to long term column leaches.
Many analytical options are
possible on the leaches; prices
will vary based on analytical
package requested.

Various Elements
in Concentrates

All control assays are overseen
by experienced certified
assayers and analysed in
duplicate at a minimum to
assure quality. Umpire assays
are also available - please
enquire.

Precious metals in concentrates
and bullion are found in the
Precious Metals section.

High-Grade
Multi-Element
Analysis

This is a four acid multi-
element procedure specifically
designed for major, minor and
trace elements in high-grade
samples and concentrates.
Extra care is taken with senior
staff reviewing the results in
detail.

Aqua regia/ICP-MS and
oxidising fusion/XRF options
are also available.

Industrial
Minerals

Industrial minerals commonly
have highly refractory
components requiring
aggressive digestions. These
methods are designed to
completely dissolve the
analytical sub-sample, leaving
no inhomogenous residual
material behind.

usb

CODE

OA-HCTSET Humidity cell set-up and maintenance fees.

DESCRIPTION

OA-HCTO1

Periodic analysis of humidity cell leachate.
Many instrument finishes, particle sizes and sample weights are available;

please enquire.

PRICE PER SAMPLE

By Quotation

CODE ANALYTES & RANGES (%) DESCRIPTION PRICE PER SAMPLE
Zn Mo A ; A -
(#)-CON02 Cu Co 0.01-100 Appropriate digestion and itration - ¢ 5o /e,
or gravimetric finish. 4g sample
Pb  Ni
As.CONOT  As  0.01-15 Four acid digestion and AAS finish. $98.55
1g sample
Hg-CONOT Hg 1-10,000ppm HCl digestion and ICP-AES finish. $98.55
1g sample
KOH fusion and ion selective
F-CONO1 F 20-20,000ppm o eitoele 0.0 e ol $119.05
+ Add element symbol as prefix to method code. More elements are available. Please enquire.
CODE ANALYTES & RANGES (ppm) PRICE PER SAMPLE
Ag 0.1-1,000 Fe 0.02%-100% Ni 2-100,000 Th 2-5,000
Al 0.02%-100% Ga 0.5-5,000 P 100-100,000 Ti 0.01%-100%
As 2-100,000 Ge 0.5-5,000 Pb 5-100,000 TI 0.2-5,000
Ba  50-100,000 Hf 1-5,000 Rb 1-5,000 U 1-10,000
Be 0.5-10,000 In 0.05-2,500 Re 0.02-500 V 5-100,000
B 0.1-100,000 K  0.02%-100% S 0.05%-10% W 1-100,000
ME-MS61c™
Ca 0.05%-100% La 5-5,000 Sb 0.5-10,000 Y 1-5,000 $328.45
0.4g sample
Cd 0.2-5,000 Li 2-5,000 Sc 1-10,000 Zn 20-100,000
Ce 0.1-5,000 Mg 0.02%-100% Se 10-10,000 Zr 5-5,000
Co 1-100,000 Mn  10-100,000 Sn 2-5,000
Cr  10-100,000 Mo 0.5-100,000 Sr 2-100,000
Cs 0.5-5,000 Na  0.02%-100% Ta 0.5-1,000
Cu 2-100,000 Nb 1-5,000 Te 0.5-5,000
CODE ORE/PRODUCT ANALYTES DESCRIPTION PRICE PER SAMPLE
Cementitious Al,O,, Ca0, Fe,O,, K,O, LOI, MgO, Fusion, XRF
ME_XRF26 Materials MnO, Na,0, SiO,, SO,, TiO, and LOI  0.7g sample AR
. Al,O,, BaO, CaO, Cr,0, Fe,O,, K,O, :
ME_XRF26s hCAhrom'te a”g MgO, MnO, Na,0, P,0,, SO, SiO,, EU;QO”;:EFIe $59.55
anganese Ore TiO, and LOI .33g p
Limestone, )
Dolomite Fusion,
ME-ICP86 o CaO, MgO, ALO,, Fe,O,, SiO,, LOI ICP-AES $57.95
Magnesite, 01g sample
Magnesia 19 P
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ALS Mineralogy

RANGE OF SERVICE

Mineral composition, elemental deportment and assay reconciliation.

Mineral composition, estimate of the liberation, elemental deportment
and assay reconciliation.

CODE  ANALYSIS
ALS Mineralogy has a market BMA 2El\|/l§CAN Bulk Mineral
leading position in the nalysis
range and capabilities of BV QEMSCANBulk Mineral
. Analysis with Liberation
our automated mineralogy
equipment, which includes :
MIN-CORE MLA Core Plug Analysis

the Mineral Liberation
Analyser (MLA), QEMSCANE,

plus Images

Mineral list and abundances by X-Ray point counting, with elemental
distributions, and calculated assay; plus high-resolution images of entire
surface (both greyscale and processed). Suitable for core plugs or thin
sections.

MLA Bulk Mineral and
MIN-GXMAP Textural Analysis with
X-Ray Mapping

X-Ray Diffraction, TIMA and
HyLogger™.

XBSE analysis with additional X-Ray mapping of similar-appearing gangue
or minerals of interest to improve grain segmentation (for texturally
complex or finely intergrown samples)

Quantitative mineralogical data
are an essential componentin
arange of applications such as

MLA Sparse phases - Au,
Ag, PGE, U minerals etc.
present at ppm to ppt
levels or losses of minerals
of interest to tails

MIN-SPL

processing mineralogy, plant

Data for requested minerals only - does not include bulk mineralogy data

- Mineral List and relative abundances, elemental distributions, particle
size and grain size distributions, mineral liberation, locking and association
data, particle image line ups, - includes high resolution photomicrographs
of typical minerals of interest.

surveys, ore characterisation,
precious metal and trace
mineral characterisation, and
geometallurgy analyses.

MIN-XBSE MLA Bulk Mlne{'al and
Textural Analysis

Mineral List and abundances (to <0.5 Wt%), elemental distributions,
particle size and grain size distributions, mineral liberation, locking and
association data, grade recovery curves, particle image line ups, assay
reconciliation - includes spread sheet reporting - additional reporting
options available.

Access to state-of-the art MLA Bulk Mineral Analysis

Mineral List and abundances (to ~0.5-1 Wt%), elemental distributions,
chemical assay reconciliation - includes basic spreadsheet reporting.

Mineral composition, abundance, liberation, locking, association,
elemental deportment and assay reconciliation. Typically includes 4-5
size fractions.

Trace mineral characterisation includes liberation, locking, association and
size. Cost is dependent on grade and desired number of grains for analysis.

Fully quantitative XRD, including the quantification of the amorphous
material present.

technology and a highly trained MIN-XMOD by X-Ray Point Counting

hnical team ensures th
technica t'ea ensures that . S CEECAN il
your requirements are met with Nl Arles
high-quality data fit for your

QEMSCAN Trace Mineral
urpose.
purp TS Search
Contact us to determine
o ” XRDQ Quantitative XRD

methods and pricing specific
foryour project. XRDSQ  Semi-quantitative XRD

Mineral abundance, normalised over the crystalline content, excluding
the quantification of amorphous material.

All prices are by quotation. Please contact ALS for more information.

. A
o ™~
-
, ‘"-,.__ g ° Mineral species, compositions,
~ i and abundances
e Elemental deportment
L, L ]

e Grain size and grain texture data
and locking

curves

Americas

Kamloops

2957 Bowers Place,
Kamloops BC V1S 1W5
T+1250 828 6157

F +1 250 828 6159

metallurgykamloops@alsglobal.com
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e Mineral grain and particle size distribution

e Mineral liberation including association

e Mineral grade and element grade recovery

"3‘“‘[-‘:-": i
et A d BY"

4§ ~4-e
ACgT g
(L L A L

Additional reporting options are also available on request.
Mineralogical data available from our range of technologies include:

e Colour-coded particle maps and minerals
line-ups

e Annotated high-resolution maps and
mineral line-ups

® SEM backscatter images
® SEM particle maps

e Mineral X-Ray and wavelength
spectra summary

e XRD analyses of all crystalline materials

» rl

Australia

Perth

6 MacAdam Place, Balcatta
Western Australia 6021
T+61 8 9344 2416

F+618 93454688
metallurgy@alsglobal.com

Brisbane

32 Shand St, Stafford
Queensland 4053

T+617 32437152
F+61732437218
mineralogy@alsglobal.com
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Quality
Management
Systems

Providing exceptional quality assays to
our clients is one of the cornerstones
of ALS's business model. We achieve
this via a global quality program that
has been strategically designed to
integrate quality requirements into
every process from sample preparation
through analysis. Itis an integral part
of day-to-day activities, involves all
levels of ALS staff, and is monitored at
top management levels. The global
quality program includes inter-
laboratory test programs and regularly
scheduled internal audits that meets all
requirements of ISO/IEC 17025:2017 and
ISO 9001:2015.

All ALS Geochemistry hub and
many multi-purpose laboratories are
accredited to ISO/IEC 17025:2017 for
specific analytical procedures.

The physical sample preparation
involving accredited test methods as
listed on an analytical laboratory's ISO/
IEC 17025:2017 Scope of Accreditation
may be performed at that location, or at
off-site sample preparation laboratories
that are monitored regularly for

quality control and quality assurance
practices. In certain instances an ISO/IEC
accreditation body may allow for these
off-site sample preparation facilities to
be listed on the laboratory's Scope.

* Please contact us for details regarding
ISO/IEC 17025:2017 accreditation
and scopes of accreditation; or ISO
9001:2015 certification at individual
labs.

[ [ o wn
ISO/IEC ISO/IEC ISO/IEC ISO/IEC
17025:2017 17025:2017 17025:2017 17025:2017
Accredited Accredited Accredited Accredited
Methods in North Methods in Methods in Turkey* Methods in Chile*

America* Romania*
B o e LT Py
Lan Lam
- - I J @
ISO/IEC ISO/IEC 17025:2017 Accredited Methods and ISO
17025:2017 9001:2015 Registration in Peru*
Accredited

Methods in Laos*

Ve

ACCREDITED

TESTING

OETAILED IN'SCOPE REG NO.173"

| AENIOR | 7\
o ATA i

o m— Al

e— o e K

ISO/IEC 17025:2017
Accredited Methods
inlreland

SADCAS @) 1as

i s el w51

I1SO 9001:2015 ISO/IEC 17025:2017 Accredited
Registration in Methods and ISO 9001:2015
Spain* Registration in Australia*

sanas

-

ISO/IEC 17025:2017 Accredited
Methods in Zambia*

ISO/IEC 17025:2017 ISO/IEC 17025:2017
Accredited Methods in Accredited Methods in
South Africa and Ghana* Burkina Faso*

ISO/IEC 17025:2017 Accredited Methods and ISO 9001:2015 Registration in

China*

B FLI LN
ISO/IEC 17025:2017 ISO/IEC 17025:2017 ISO/IEC 17025:2017
Accredited Methods Accredited Methods Accredited Methods in Russia*
in Mongolia* in Kazakhstan*

Open Lab™ Initiative

The Open Lab™ Initiative is about enabling
complete confidence in the accuracy of data
produced by ALS through transparency in the

laboratory process.

usb

Through the Open Lab™ Initiative, we provide access to all of your
results in perpetuity and the ability to track sample status in real
time through Webtrieve™, our on-line interface to laboratory data.
Webtrieve™ also displays complete chain of custody audit trails,

important QC data, and standard reference material control charts
relevant to your samples. Please ask your local laboratory to have a

Webtrieve™ account set up for you.
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Selected Terms & Conditions

1

. Terms and Conditions

Complete Terms and conditions of service are included

with each service quotation provided to clients. The
following lists some of the key terms and conditions
thatwill be applicable to every quotation for work.

N

. Provision of Services

2

The Client acknowledges that it is the Client's sole
responsibility to make its own assessment of the
suitability for any purpose of the Services, detection
limits and confidence intervals inherentin ALS's
standard testing methodology, the ALS Reportand its
contents.

b) Ifthe Clientrequires the Services to be performed by
specific test method, or requires detection limits and/
or confidence intervals different to those inherent in
ALS's standard testing methodology, then the Client
must instruct ALS of such a variation priorto ALS
performing the Services.

c) ALS may transfer samples within its laboratory network
to maximise efficiencies and improve turnaround of
the samples. No additional cost will be charged to the
client for this service optimisation measure.

3. Feesand Payment

a) ALS reserves the rightto review prices at any time
if significant changes to ALS's costs are incurred
that are beyond ALS's control. Such changes may
include, but are not limited to, changes in legislative
requirements, Client variations to sample numbers,
analytes requested, turnaround required, or reporting
requirements.

=

Payment terms, subject to approved credit, are
paymentin full, 30 days from the date of invoice (Due
Date), unless otherwise agreed in writing prior to the
placement of an order or submission of samples.

o

All prices quoted by ALS are exclusive of GST (or other
value added tax if relevant) unless stated otherwise.

=

All fees due and payable after the Due Date
(Outstanding Amount) will be subjectto the
payment of interest at a rate of 1.5% per month of the
Outstanding Amount from the Due Date up to and
including the date of payment, unless ALS and the
Client otherwise agree in writing.

o

The Client will indemnify ALS for any fees incurred by
ALS to recover the Outstanding Amount, including any
solicitor fees, or collection agency fees.

a)

=

o

o

=3

4. Limitation of Liability

To the full extent permitted by law, ALS excludes all
warranties, terms, conditions or undertakings (Terms),
whether expressed orimplied, in relation to the
Services, the ALS Report, or its contents. Where any
legislation implies any Terms in this Agreement that
cannot be modified or excluded then, such Terms
shall deem to be included. However, to the full extent
permitted by law, ALS's liability to the Client for any
breach of any Terms that cannot be excluded by law
is limited at ALS's option to the re-performance of the
Services or the refund of the fee for the Services.

The Client hereby releases and indemnifies and shall
continue to release and indemnify ALS, its officers,
employees and agents from and against all actions,
claims (actual or threatened), proceedings or demands
(including any costs and expenses in defending or
servicing same) which may be broughtagainstitor
them, in respect of any loss (including Consequential
Loss), death, injury, illness or damage to persons or
property, and whether direct or indirect and in respect
of any breach of any industrial or intellectual property
rights, howsoever arising out of the use of, reliance on,
or benefit of, the Services or any ALS Report, except

to the extent that the loss, death, injury, iliness or
damage to persons or property was directly caused by
the negligence, willful acts or omissions of ALS or its
employees.

Notwithstanding any other provision in this
Agreement, the cumulative liability of ALS under this
Agreement to the Clientand any third party is limited
for any claim for loss or damage whatsoever, whether
arising in tort or contract or any other cause of action,
to the value of the Services provided by ALS to the
Client.

The Client acknowledges that during the performance
of the Services, any samples supplied by, or on

behalf of, the Client or parts thereof may be altered,
lost, damaged or destroyed. ALS will not be liable
whatsoever to the Client or any third party for any
samples so altered, lost, damaged or destroyed.

. Termination

ALS may suspend or terminate its obligations under
this Agreement if (a) monies payable to ALS by

the clientare outstanding 60 days or more (unless
otherwise agreed) after the date of invoice, (b) other
substantial breach by the Client of their obligations
under the Agreement, which breach is not remedied
within 30 days of written notice from ALS requiring the
breach to be remedied, (c) by giving the Client 60 days
written notice of ALS's intention to terminate.
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b)

o

d)

&

a)

o

The Client may terminate its obligations under this
Agreement in the event of a substantial breach by ALS
of its obligations under the Agreement, which breach
has not been remedied within 30 days of written notice
from the Clientto ALS requiring the breach to be
remedied.

IfALS, acting reasonably, suspects that the Client is
insolvent or is having difficulties paying its debts as and
when they become due, or the Client s insolvent, ALS
may give written notice to the Client of ALS's intention
to immediately suspend or terminate is obligations
under this Agreement.

In the event of termination, ALS is entitled to be paid
for all work performed before the date of termination
and for any unavoidable commitments entered into by
ALS before the date of termination.

. Confidential Information

Neither ALS nor the Client will disclose Confidential
Information of the other party to any third party without
the prior written consent of the other party, unless
required by law or the rules of a relevant stock exchange.

ALS and the Client will only use Confidential
Information of the other party for the purpose of the
supply of the Services.

. Intellectual Property

Al ALS Intellectual Property will remain the property of
ALS.

ALS grants to the Client a world-wide, non-exclusive,
royalty free licence to use ALS Intellectual Property for
the purpose agreed to between the Clientand ALS

to the extent that it is needed for the benefit of the
Services.

ALS Intellectual Property means all intellectual
property and proprietary rights (whether registered
orunregistered) owned by ALS prior to performance
of the Services, developed by ALS in performance of
the Services, or developed by ALS outside of, or after,
performance of the Services, and without limitation
includes business names, trade or service marks, any
right to have information kept confidential, patents,
patent applications, drawings, discoveries, inventions,
improvements, trade secrets, technical data, formulae,
databases, know-how, logos, designs, design rights,
copyrightand similar industrial or intellectual property
rights.

Please refer to the ALS Website for full Terms and
Conditions
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Global Geochemistry locations

Sweden
Mala
Pited

Finland

Outokumpu
Sodankyla
Ireland
[ Loughrea Moscow

Romania

Yellowknife
Whitehorse

Fairbanks»—\)

Kazakhstan ;
Karaganda Q . Chit Terrace: (@ el Q= LebelsurQuévillon
Ust-Kamenogorsk e Vancouver Q Q Val d'Or

ThunderBay

N

Spain 04- Rosia Montana (¢ ) Mongolia Langley Q Q Rouyn-Noranda
Sevile ) Uzbeldstan Ulaanbaatar i \
Serbia Almalyk Elkoe——— Q?ATW'H Falls Moncton
Bor Q/—' SQ
K Turkey Reno / Montreal
Izmir Carson City
Senegal Egypt /o Sudbury
Kédougou Marsa Alam Tucson Timmins
" G hy "
g'al' " Q Saudi Arabia  Myanmar uangznou Y Mexnﬁo
glnele Q—o Jeddah Mandalay Laos ermosillo
Burki Chihuahua
urkina Faso Blidan Pakse 7.
Ouagadougou Vienti acatecas
é Atbara lentiane Guadalajara
Ghana Ethiopia Cambodia Colombia
Q= Kumasi @—— Addis Ababa : N« Phnom Penh Medellin
Ivory Coast Ecuador d—‘ Suriname
Yamoussoukro Paramaribo

Okahandja .io

South Africa
Johannesburg

. AN Zambia
Namibia Ndola

Quito .—\o
Peru

Lima (Q——= Parauapebas

Arequipa o

Cajamarca ; 04~ Cuiaba

Mount Isa Bouviﬁj Q;-:o‘\a:a )
(Q—Belo Horizonte
QOQ————= Townsville Oruro
Kalgoorlie "
¢ Q—' Brisbane Chile|
Santiago
Perth ; ;/ * Orange Copiapé 2 Argentina
Q La Serena Mendoza
Burnie
Adelaide «—"" /
Q= Caleta Olivia

Our integrated network of over 80 laboratories around
the world ensures consistent quality and dependable client
service wherever we might meet you.

Our services are available through any one of the many
general service laboratories listed on these pages.

We also provide custom services for on-site laboratory and
sample preparation facilities, as well as mobile laboratories
and sample preparation installations.
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ARGENTINA

Caleta Olivia

+54(9) 2616114701
alsgeo.caletaolivia@alsglobal.com
Mendoza

+54 92617223775

alsgeo.mendoza@alsglobal.com

AUSTRALIA

WESTERN REGION
csgph@alsglobal.com
EASTERN REGION
csgbr@alsglobal.com

Adelaide

+61 8 8359 0890
alsgeo.adelaide@alsglobal.com
Adelaide

+61 8 8359 0890
alsgeo.adelaide@alsglobal.com
Brisbane

+617 32437222
alsgeo.brisbane@alsglobal.com
Burnie

+61 3 6431 6333
alsgeo.burnie@alsglobal.com
Canning Vale

+61 8 9256 6200
alsgeo.canningvale@alsglobal.com
Kalgoorlie

+61 89021 1457
alsgeo.kalgoorlie@alsglobal.com
Kalgoorlie West

+61 8 9256 6206
alsgeo.kalgoorliewest@alsglobal.com
Malaga

+618 9347 3222
alsgeo.perth@alsglobal.com
Mount Isa

+617 47401700
alsgeo.mtisa@alsglobal.com
Orange

+612 63931100
alsgeo.orange@alsglobal.com
Perth

+61 89347 3222
alsgeo.perth@alsglobal.com
Townsville

+617 4796 0600

alsgeo.townsville@alsglobal.com

BOLIVIA

Oruro
+591 2527 8235

alsgeo.oruro@alsglobal.com

BRAZIL

Belo Horizonte
+55 31 3045 8400

alsgeo.belohorizonte@alsglobal.com

Cuiaba

+55 31 99388 0084
alsgeo.cuiaba@alsglobal.com
Goiania

+55 62 3088 4800
alsgeo.goiania@alsglobal.com
Parauapebas

+55 31 99233-0005

alsgeo.parauapebas@alsglobal.com

BURKINA FASO
Ouagadougou
+226 2535 6077

alsgeo.ouagadougou@alsglobal.com

CAMBODIA
Phnom Penh
+855 99 434 534

alsgeo.phnompenh@alsglobal.com
CANADA

ClientServicesE CAN@alsglobal.com
ClientServicesW CAN@alsglobal.com

Kamloops

+1 2505735700
alsgeo.kamloops@alsglobal.com
Langley

+1604 757 7140
alsgeo.langley@alsglobal.com
Lebel-sur-Quévillon

+1819 7553775
alsgeo.lebel@alsglobal.com
Moncton

+1 506 855 4269
alsgeo.moncton@alsglobal.com
Montreal

+1514 547 0871
alsgeo.montreal@alsglobal.com
Vancouver

+1 604 984 0221
alsgeo.vancouver@alsglobal.com
Rouyn-Noranda

+1819797 2810
alsgeo.rouyn-noranda@alsglobal.com
Sudbury

+1 7055607225
alsgeo.sudbury@alsglobal.com
Terrace

+1 250635 3309
alsgeo.terrace@alsglobal.com
Thunder Bay

+1807 475 3329
alsgeo.thunderbay@alsglobal.com
Timmins

+1705 360 1987
alsgeo.timmins@alsglobal.com
Val d'Or

+18198250178

alsgeo.valdor@alsglobal.com
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Whitehorse

+1867 6334746
alsgeo.whitehorse@alsglobal.com
Winnipeg

+1204 890 2297
alsgeo.winnipeg@alsglobal.com
Yellowknife

+1867 8735159

alsgeo.yellowknife@alsglobal.com

CHILE

Copiapo

+56 522543570
alsgeo.copiapo@alsglobal.com
La Serena

+56 51267 2792
alsgeo.laserena@alsglobal.com
Santiago

+56 2 2654 6100

alsgeo.santiago@alsglobal.com

CHINA
Guangzhou
+8620 36875966

alsgeo.guangzhou®@alsglobal.com

COLOMBIA
Medellin
+57 604 306 9122

alsgeo.medellin@alsglobal.com

ECUADOR
Quito
+593 25130891

alsgeo.quito@alsglobal.com

EGYPT
Marsa Alam
+201286506524

alsgeo.marsaalam@alsglobal.com

ETHIOPIA

Addis Ababa

+251 114717299
alsgeo.addisababa@alsglobal.com

FINLAND

Outokumpu

+358 504 152 812
alsgeo.outokumpu®@alsglobal.com
Sodankyla

+358505707141
alsgeo.sodankyla@alsglobal.com

GHANA

Kumasi
+233544444449/+233544444440

alsgeo.kumasi@alsglobal.com
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IRELAND
Loughrea
+353 91 841 741

alsgeo.loughrea@alsglobal.com

IVORY COAST
Yamoussoukro
+2250779281892

alsgeo.yamoussoukro@alsglobal.com

KAZAKHSTAN
Karaganda

+7 70547472 47
alsgeo.karaganda@alsglobal.com
Ust-Kamenogorsk

+7 70547472 47

alsgeo.karaganda@alsglobal.com

LAOS

Pakse

+856 20 2271 1091
alsgeo.pakse@alsglobal.com
Vientiane

+856 2131 3438

alsgeo.vientiane@alsglobal.com

MALI
Bamako
+223 2021 3137

alsgeo.bamako@alsglobal.com
MEXICO

ClientServicesMEX@alsglobal.com

Chihuahua

+52 6144179728
alsgeo.chihuahua@alsglobal.com
Guadalajara

+52 333619 7438
alsgeo.quadalajara@alsglobal.com
Hermosillo

+52 662 2183319
alsgeo.hermosillo@alsglobal.com
Queretaro

+52 442 6451 241
alsgeo.queretaro@alsglobal.com
Zacatecas

+52 492768 1474

alsgeo.zacatecas@alsglobal.com

MONGOLIA

Ulaanbaatar
+976 70007667

alsgeo.ulaanbaatar@alsglobal.com

MYANMAR
Mandalay
+9594 47367745

alsgeo.mandalay@alsglobal.com
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NAMIBIA
Okahandja
+264 811 504904

alsgeo.okahandja@alsglobal.com
PERU

ServicioalClientePeru@alsglobal.com

Arequipa

+5154463649
alsgeo.arequipa@alsglobal.com
Cajamarca

+51947 737 799
alsgeo.cajamarca@alsglobal.com
Lima

+51 15745700

alsgeo.lima@alsglobal.com

ROMANIA

Rosia Montana
+40 258 780 395

alsgeo.rosiamontana@alsglobal.com

RUSSIA

Chita
+7 3022 283050/+79148015463

als.russia@alsglobal.com
Moscow

+7 49541904 74/+7 905700 29 55

als.russia@alsglobal.com

SAUDI ARABIA

Jeddah
+966 12 6362111

alsgeo.jeddah@alsarabia.com

SENEGAL

Kedougou
+22177 182 41 41

alsgeo.Kedougou@alsglobal.com

SERBIA

Bor
+381 648243340

alsgeo.bor@alsglobal.com
SOUTH AFRICA

ClientServicesAfrica@alsglobal.com

Johannesburg
+27 11032 5000

alsgeo.johannesburg@alsglobal.com

SPAIN

Seville
+349 555 13035

alsgeo.seville@alsglobal.com
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SUDAN
Atbara
+249 930075971

alsgeo.atbara@alsglobal.com

SURINAME
Paramaribo
+597 453 057

alsgeo.paramaribo@alsglobal.com

SWEDEN

Mala

+46 911 65 800
alsgeo.mala@alsglobal.com
Pitea

+46 911 658 00

alsgeo.pitea@alsglobal.com

TURKEY
lzmir
+90232 2817110

alsgeo.izmir@alsglobal.com
USA

ClientServicesUSA®@alsglobal.com

Carson City

+1775 841 6256
alsgeo.carsoncity@alsglobal.com
Elko

+1775738 2054
alsgeo.elko@alsglobal.com
Fairbanks

+1907 452 2188
alsgeo.fairbanks@alsglobal.com
Reno

+1775 3565395
alsgeo.reno@alsglobal.com
Tucson

+1520747 3218
alsgeo.tucson@alsglobal.com
Twin Falls

+1208 738 9943

alsgeo.twinfalls@alsglobal.com

UZBEKISTAN

Almalyk

+998 888 788 666/+998 888777 666
alsgeo.almalyk@alsglobal.com

Navoi

+998 888 788 666/+998 888777 666

alsgeo.navoi@alsglobal.com

ZAMBIA

Ndola
+260 764 666 999

alsgeo.ndola@alsglobal.com
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