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Jacques Nault, agr. MSc

> BSc (1984) and Msc. (1990) from Macdonald campus of McGilll
university

> Co-founded Logiag in 1999.
Director of agronomy services at Logiag.

> From 2004 to 2014 general manager of FCS, a NY based
corporation specialized in NMP — sold to the US employees in 2014

> Laserag business development
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LOGIAG

Founded in 1999

35 employees

NMP,

drainage and erosion control,

biosolids (NASM),

Strong software and technology development

Network of service and input providers serving 4000 farmer
clients in Quebec, Ontario and Northeastern US
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LASER INDUCED BREAKDOWN SPECTROSCOPY (LIBS)

Where it is used:

LIBS is currently used:

* Mining industry

« Metallurgical analysis

* Pharmaceutical quality control

« International atomic energy
agency

« NASA

LTS e tate .
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LASER INDUCED BREAKDOWN SPECTROSCOPY (LIBS)

Working with top canadian scientists:

Portable LIBS system

Linking Strategy, Implementation and People
Vienna, October 20-24, 2014

Development of Laser-Induced Breakdown
Spectroscopy Technologies for Nuclear Safeguards
and Forensic Applications

Presented by Suzhen Chen
Canadian Nuclear Safety Commission

October 24, 2014

1 e-Docs # 4526209

Control box
nuclearsafety.gc.ca Canadian Nuclear Safety Commission 6
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NASA's curiosity MARS Rover using the LIBS technology
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LOGIAG using the LIBS technology

265, Industrial Blvd., suite 100, Chéateauguay (QC) J6J 472 laserag.com
AG We bring precision to precision agriculture Tel. 450-427-3000 | Fax 450-427-2611 | TF 1-877-356-4424 info@logiag.com




LIBS SOIL ANALYSIS PROTOTYPE BUILT AT NRC

2000 acquisitions/sample Instrument precision:
The measurement time for 12 samples The relative standard deviation is < 5 (%)
is 6 minutes: 30 seconds/sample
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DOES IT WORK LASERAG SYSTEM STABILITY
9 independent replicates of the same loamy soil
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LASERAG SPECTRAL ANALYSIS SOFTWARE

Efficient on prepared as well as unprepared soils
Can cover a wide range of matrix simultaneously

> From rock to organic matter such as leaves, including all type of soils (sand, clay, loam, silt and
all their possible mixtures)

> Doesn’t required recalibration or transfer function to adjust daily system variation

> New materials or parameters can be added to the system without having to repeat and re-
analysed the entire calibration set
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DOES IT WORK LASERAG CALIBRATION MODEL
(correlation curves with Mehlich 3 standard on main soil parameters)
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DOES IT WORK LASERAG CALIBRATION MODEL
(correlation curves with Mehlich 3 standard on minor elements (mg/kg))
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PRECISION / REPLICABILITY:
Al results on same sample analysed 14 times

Aluminum (loamy soil)
3000

2500

2000

1500

1000
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Mean:
1689.45 ppm

Standard deviation:
80.04 ppm

Coefficient of variation:
4.73%
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ACCURACY: Al results for the same sample analysed 14 times by 4 different certified labs
and compared with Laserag results

Aluminum (loamy soil) Mean:

3000 1689.45 ppm (LIBS/LASERAG)

2500 Standard deviation:
80.04 ppm

2000

1500 Means certified Labs:
1745 ppm

1000
Mean relative error (%):

>0 4.65862079
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LASERAG IS
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FAST FLUID ACCURATE GREEN
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THE PROCESS

Collection of samples Identification of samples

with the QR code

Shipment to the lab in Drying of samples

prepaid boxes

AG We bring precision to precision agriculture

The soil never leaves the plastic cup

(Geopositioning

|- of samples

Simultaneous
geopositioning using
Sampler app and QR code

Pressing of samples
under 23T
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SOLID™ SAMPLER MOBILE APP

Use this button to allow the map to
rotate according to your direction
(makes reaching sampling points
easier)

1. Select farm, then field to sample

2. Locate sampling point and get as

: 4. Scan the QR code at the
close as possible

location of the point

3. Collect a few cores of soil at
the location of the point and fill
the plastic cup

5. Upload scans to cloud

Sampling points are green; points that
have been scanned are purple
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LASERAG SOFTWARE

Partenaire SOLID™ version 2015-01 4 . N
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PARTNER SOFTWARE
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PARTNER SOFTWARE

Analysis Results - Ratios and Base Saturations
. K Sat Mg Sat Ca Sat
Sampling point ) ) ) ) K/Mg
A-25 12.92 283 19.94 71.02 0.14 0.04 0.28
A-26 8.21 260 2041 70.95 0.13 0.04 0.29
A-27 9.50 289 14.58 67.43 0.20 0.04 022
A-28 5.19 248 20.83 73.62 0.12 0.03 0.28
A-29 453 273 20.56 75.77 013 0.04 027
A-30 3.90 283 18.29 74.42 0.16 0.04 0.25
A-31 557 348 2447 69.45 0.14 0.05 0.35
A-32 543 297 15.06 7355 0.20 0.04 0.20
A-33 5.08 289 15.52 66.38 017 0.04 023
A-34 462 291 16.24 66.97 0.18 0.04 0.24
A-35 5.06 253 19.38 68.65 013 0.04 0.28
A-36 5.51 3.09 19.50 69.28 0.16 0.04 0.28
A-37 6.91 256 17.18 66.91 0.15 0.04 0.26
A-38 7.88 243 21.39 69.04 0.11 0.04 0.31
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WHO SHOULD PAY ATTENTION?

> Agronomy groups, who want > Organizations who are

to bring value to their Interested in big data and
members; who need precise GPS soll
test results to feed into their
> Service providers who offer prescription algorithms

soil sampling, VRA files,
and are involved In
precision agriculture
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AN INTEGRATED SYSTEM

SOLID
Partner
Software

AG | ’ . | Service |

| il =4 b

Analysis center o " Provider A
: SOLID

Sampler
Mobile app

Prescriptions &

. VRAfiles
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WHY YOU SHOULD CARE

Overview: Soil Type Agricultural Testing Market

m

@ 2015-e
534.43 @ 2020-p

@ CAGR% (2015-2019)

_ Source: Related Research

Publications, Government
Publications, Company Press
Releases, Company Annual
Reports, Primary Interviews,
Company Publications,
MarketsandMarkets Analysis, in
Agricultural Testing Market —
Global Trends and Forecast to
2020, MarketsandMarkets, 2015.

Market Size ($Million)

‘ North America Europe Asia-Pacific Row

laserag.com
AG We bring precision to precision agriculture info@logiag.com




CERTIFICATION

> Currently in the process of > Centre d'expertise en

becoming ISO 17025 analyse environnementale
certified: du Québec (CEAEQ):
ISO/IEC 17025 is the standard for which A Quebec specific certification

most labs must hold accreditation in order administered by the ministry of

to be deemed technically competent. The environment

method has been named Laserag-1
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Conclusion

> Come and see me at my booth!
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