
Novel Technologies for Monitoring on 
Mining Operations
Nuevas Tecnologías para el Monitoreo en Operaciones Mineras



My Mining Experience
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• Director of Global Projects  MSALABS
• Leads the design, construction and operations of onsite 

and commercial laboratories

• Built 30+ laboratories

• geochemical, metallurgical, environmental, tribology

• 25+ years of experience in Mining
• Guyana Gold Fields

• First Quantum Minerals – Zambia & Mauritania

• Rio Tinto – Mongolia

• Barrick – Bulyanhulu



MSALABS Global Footprint
35 Laboratories 

Worldwide

We design, build, 
train, and manage 
any type of facility

PhotonAssay  
Fire Assay

Wet Chemistry 
Specialty Assays

Metallurgical Labs



Faster, Non-destructive, Environmentally 
Friendly Au, Ag and Cu Analysis
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MSALABS’s Innovative Technology Partners

Real-Time Onsite Lab Multi-Parameter 
Water Quality Monitoring 



PhotonAssay
A Revolutionary X-ray Technology
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PhotonAssay  Technology

Input belt

Output beltConsole
Kiosk
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Traditional Fire Assay vs PhotonAssay
Ensayo al Fuego vs PhotonAssay

vs

Lead oxide is used in Fire Assay
Harmful to humans and land

Chemicals-free
No hazardous waste



PhotonAssay  vs Fire Assay
PhotonAssay  vs Ensayo al Fuego

Lower costs
Simple to operate
Minimal consumables
Reduced sample preparation

ESG and Safety
No hazardous waste
Lower CO2 emissions
Improved OH&S

Faster turnaround
Results in 2 minutes
Quasi real-time analysis
Continuous quality assurance

Non-destructive
Automated process
Opportunity to improve recovery
Additional assay on the same 
sample

Ensayo al Fuego PhotonAssay

Time per sample ~3-4 hours ~2 minutes

Sample Size
10-50 grams 

(or less)
400-650 grams

Upper Detection Limit 100 ppm 10,000 ppm

CO2 per sample2 Up to 0.91 kg 0.455 kg

Hazardous waste per 
sample

Up to 0.31 kg 0 kg

Energy use per sample ~1.3 kWh ~0.65 kWh

Automation 

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A Sample's Journey Through PhotonAssay  — Animated Walkthrough

https://www.youtube.com/watch?v=r-l3hRxWpwg
https://www.youtube.com/watch?v=r-l3hRxWpwg
https://www.youtube.com/watch?v=r-l3hRxWpwg
https://www.youtube.com/watch?v=r-l3hRxWpwg


JORC

NI 43-101

SEC

Reporting-ready analysis

ISO Accredited

PhotonAssayTM analysis integrates 
with numerous industry-standard 
reporting frameworks including:

PhotonAssayTM units are operational 
in multiple laboratories accredited to 
ISO/IEC 17025 standards.



Results below are from a PhotonAssayTM implementation study, conducted on a gold deposit with moderate heterogeneity

Larger Samples Lead to Improved Accuracy
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PhotonAssay in all stages 
of mine operations

Exploration
- Core & RC

- Soils

Grade Control
- Blasthole / RC

Process Plant
- Solids

- Solutions

- Carbon

Tailings 



MSALABS PhotonAssay  Units
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Bulyanhulu, Tanzania Val D’Or, Canada Morila, Mali Bamako, Mali Ivory Coast

Kibali 1, DRC Kibali 2, DRC Obuasi, Ghana Geita, Tanzania Prince George, Canada

Timmins, Canada (2 units) Fairbanks, Alaska, USA Carlin, Nevada, USA Elko, Nevada, USA Newfoundland, Canada





MSALABS’s Innovative Technology Partners
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Real-Time Onsite Lab Multi-Parameter 
Water Quality Monitoring 

✓ Tailings monitoring
✓ Up and downstream of the site
✓ Blasting residue monitoring
✓  On-site wastewater treatment
✓ Sensitive environmental areas 

✓ Data at your Fingerprints
✓ Environmental baseline and 

monitoring
✓ Early warning
✓ EPA Supported
✓ Up to 24 Samples/day
✓ Solar & Battery powered
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MSALABS’s Innovative Technology Partners
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Real-Time Onsite Lab Multi-Parameter 
Water Quality Monitoring 

✓ Tailings monitoring
✓ Up and downstream of the site
✓ Blasting residue monitoring
✓  On-site wastewater treatment
✓ Sensitive environmental areas 

✓ Data at your Fingerprints
✓ Environmental baseline and 

monitoring
✓ Early warning
✓ EPA Supported
✓ Up to 24 Samples/day
✓ Solar & Battery powered



We look forward to hearing from you!

Ashok Kumar
Director of Global Projects
ashok.kumar@msalabs.com 

www.msalabs.com

Internet with solid fill

mailto:ashok.kumar@msalabs.com
https://www.msalabs.com/
https://www.msalabs.com/


Barrick’s MSALABS Onsite Laboratories
A Story of Success
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Barrick & MSALABS 
Global Partnership for PhotonAssay  Onsite 
Labs

Our partnership with Barrick represents a step-change in how ore is analyzed across global 

operations.

By deploying Chrysos PhotonAssay  technology, starting at Bulyanhulu, we’ve introduced a 

faster, chemical-free alternative to traditional fire assay.

For Pueblo Viejo this is an opportunity to accelerate decision-making and modernize the assay 

process — bringing both performance and sustainability to the forefront.

Location Facility Includes
MSA 
Built

MSA 
Operated

Year
Lab 

Capacity 
(s/d)

ISO 
9001:2015

ISO 
17025:2017

Bulyanhulu, 
Tanzania

Sample prep, Fire Assay, Wet 
Chemistry, XRF, AAS, LECO, 

PhotonAssay
✓ ✓ 2021 1,500 ✓ -

Kibali, Congo
Sample prep, Fire Assay, Wet 

Chem, XRF, AAS, LECO, 
PhotonAssay

✓ ✓ 2023 1,500 ✓ ✓

Nevada Gold 
Mines, USA

Sample prep, PhotonAssay ✓ ✓ 2024 2,000 ✓ In progress

MBCC, Saudi 
Arabia

Sample prep, Fire Assay, Wet 
Chem, AAS

✓ ✓ 2025 300 ✓ In progress
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Barrick Bulyanhulu
Au-Cu Dual-mode Onsite Lab

Full Range of Sample Types

• Exploration

• Grade Control

• Mill Samples

• CIL

• Flotation

• Metallurgical Test Work

• Trade (shipment) Concentrates

• Environmental

Dual-mode: PhotonAssay  and Fire Assay
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MSALABS Design Philosophy - Zones

High Grade: Plant and Cons

Medium Grade: Grade Control

Low Grade: Exploration

Chrysos PhotonAssayTM

Environmental



Day 0, Jan. 21

Letter of intent

March

Design, 
drawings, 
approval

May

Procurement 
Complete

Structures 
Installed

August 

Interior & 
Utilities 

Completed

September

Installation of 
PhotonAssay 

Completed

October

Site Acceptance 
Tests 

October

Commissioning 
& First Samples

Total Days: 212

Bulyanhulu Design & Build Timeline – 2021
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Barrick Bulyanhulu Dual-mode Laboratory
Construction commences March 2021

33k samples per month 



World’s Most Advanced Gold Mine 
Site Laboratory
Commissioned: Oct. 2021



Bulyanhulu – Dual-mode Laboratory 
2021

Bulyanhulu –Tanzania – Photon Assay  Bulyanhulu –Tanzania – Fire Assay



Kibali - DRC

Perhaps the 
largest onsite 
laboratory in 

Africa

Mega Lab Kibali Gold Mine – DR Congo
2023



Mega Lab Kibali Gold Mine – DR Congo
2023

Kibali Onsite Lab - 3D Elevation

Kibali Onsite – Sample PrepKibali Onsite – PhotonAssay



Carlin, Nevada, USA - Phase#1 Carlin, Nevada, USA - Phase#1

Onsite Labs in Nevada Gold Mines
Nevada, USA, 2024 -2025



MBCC – Saudi Arabia MBCC- Saudi Arabia

MBCC (Ma’aden-Barrick Copper Co.) - Jabal Sayid Mine
Saudi Arabia, 2025



The Feedback Speaks for Itself



We look forward to hearing from you!

Carla Abarca, PhD
Business Development Director, Onsite Geochemistry
carla.abarca@msalabs.com 
M: +1 (289) 700-5676

Ashok Kumar
Global Project Director
ashok.kumar@msalabs.com 

www.msalabs.com

Internet with solid fill

mailto:carla.abarca@msalabs.com
mailto:ashok.kumar@msalabs.com
https://www.msalabs.com/
https://www.msalabs.com/
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