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MAPA DE EMISIONES DE MATERIAL PARTÍCULADO 



4

TECNOLOGÍA QUÍMICA VEOLIA COMO ACELERADOR   
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TECNOLOGÍA QUÍMICA VEOLIA PARA EL CAMBIO  
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TECNOLOGÍA QUÍMICA VEOLIA PARA EL CAMBIO  
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MINITOREO EN TIEMPO REAL Y CONTROL AUTOMATICO.
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MINITOREO EN TIEMPO REAL Y CONTROL AUTOMATICO.
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MODELO DE NEGOCIOS CON UNA EMPRESA DE LA GRAN   
MINERIA DEL COBRE MEDIANTE LA ENTREGA DE VALOR 



14

REDUCCIÓN DE POLVO Y HUELLA HÍDRICA CAMINOS DE SERVICIO 
                            MINERO EN LA REGIÓN DE CALAMA. 
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CONTROL DE POLVO EN FRENTES DE CARGUÍO MINA         
                     OPERACION MINERA EN CALAMA.

Desafío:
1.- Disminución de Polución Ambiental en el frente 
de carguío de mina.    

2.- Mejorar Riesgo Crítico de Visibilidad durante el 

carguío de CAEX. 
3.- Incrementar el rendimiento de los equipos de 

carguío.  

Resultados:
1.- Aumento del 80% en la visibilidad al frente de carguío.
2.- El incremento del rendimiento en las Pala 203 y Pala 205 fue de 7,3%

y 28,2% respectivamente, con una productividad superior al 80% para

ambas palas.
3.- Recurso hídrico aportado 0.7% de humedad agregada al material

tronado. Reducción de recurso hídrico 60% v/s Situación Base.
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CONTROL DE POLVO EN FRENTES DE CARGUÍO MINA.
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MATRIZ DE VALOR INTEGRADO EN UNA OPERACIÓN MINERA        
                            DE LA REGIÓN DE CALAMA
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REDUCCIÓN RECURSO HÍDRICO Y EMISIONES DE POLVO             
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TECNOLOGÍA VEOLIA EN NEWMONT- Mina Leeville, Nevada USA.
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NUEVOS DESAFÍOS EN DISMINICIÓN HUELLA HÍDRICA Y POLUCIÓN



VEOLIA se ha transformado a si misma... en 
la mas formidable  compañía de Agua 

Industrial y de Procesos, posicionandose en 
el centro del nexo agua-energía. 

Gracias por su 
atención



Integrando tratamientos
sostenibles para efluentes
mineros: Recuperación de
aguas y minerales con valor
económico.

SEMINARIO 2026

Alejandro Villagran
Alejandro Zuluaga
Water Tech Latam
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Mining Overview

Water & Mining Process
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Experienced in Every Aspect of Mine Water 

Treatment

Pre-treatment
Groundwater, surface water, grey water

Seawater desalination

Process water treatment

Acid / Alkaline Mine 

Drainage

Mine water control

Positive water balance control

Groundwater reclamation

Leach Liquor Filtration
Recovery of precious metals from 

leach stream

Wastewater
Removal of contaminants: suspended 

solids, heavy metals, cyanide, arsenic, 

selenium, iron, manganese, chromium

Tailings Pond

Dewatering and drying

Water recovery and reuse

Discharge compliance

Positive water balance control

Solutions Mining / 

Resource Recovery
Water reuse

Product recovery

Production systems

Services
Mobile and temporary solutions

Water treatment chemicals

Digital monitoring

Spare parts and consumables

Operations
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Experienced in Every Aspect of Mine Water 

Treatment

Pre-treatment
Groundwater, surface water, grey water

Seawater desalination

Process water treatment

Mine water control

Positive water balance control

Groundwater reclamation

Acid / Alkaline Mine 

Drainage

Leach Liquor Filtration
Recovery of precious metals from 

leach stream

Wastewater
Removal of contaminants: suspended 

solids, heavy metals, cyanide, arsenic, 

selenium, iron, manganese, chromium

Tailings Pond
Dewatering and drying

Water recovery and reuse

Discharge compliance

Positive water balance control

Solutions Mining / 

Resource Recovery
Water reuse

Product recovery

Production systems



Water Pretreatment

Water & Mining Process
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Pre-treatment
Groundwater, surface water, grey water

Seawater desalination

Process water treatment

DAF

Clarification

Ultrafiltration

Media 

Filtration

Nano Filtration

Reverse Osmosis

Biological Treatment

Clarification

Filtration

Sludge thickening

Reverse Osmosis

Zero Liquid Discharge

Sew water

Well water

River water

Lake water

Reuse water

Municipal 

water
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PRETREATMENT

Sew water
Well water

River water

Lake water
Reuse water

Municipal water

Filtration

Ultrafiltration

Clarification - Filtration / Ultrafiltration

Flotation - Clarification - Filtration / Ultrafiltration

Flotation - Clarification - Filtration / Ultrafiltration - Membrane treatment

Clarification 

Filtration

Ultrafiltration

Reverse Osmosis/ 
Nano Filtration

Design concepts: Water source / TSS Level / Presence of algae / Filtration Rate / FLux / Recovery
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DAF FILTER: Example of pretreatment for 

SWRO desalination with algae and/or O&G risk
Air Injection

Filtered 
Water

Sludge 
Discharge

Recycled filtered water 
for white water

Backwash 
Water 

Collector

Raw Water Inlet



Wastewater Treatment

Water & Mining Process
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Wastewater
Removal of contaminants: suspended 

solids, heavy metals, cyanide, arsenic, 

selenium, iron, manganese, chromium

Solutions Mining / 

Resource Recovery
Water reuse

Product recovery

Production systems

Biological Treatment

Clarification

Filtration

Ultrafiltration

Sludge thickening

Reverse Osmosis

Zero Liquid Discharge
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EFFLUENT 

TREATMENT

Discharge points
Local norms

Reuse

Water scarcity
Water costs

Environmental 

restrictions

Filtration

Ultrafiltration

Clarification - Filtration / Ultrafiltration

Flotation - Clarification - Filtration / Ultrafiltration

Flotation - Clarification - Filtration / Ultrafiltration - Membrane treatment

Clarification 

Filtration

Ultrafiltration

Reverse Osmosis/ 
Nano Filtration

Design concepts: Water source / TSS Level / Presence of O&G; BOD; COD / Filtration Rate / FLux / Recovery

Flotation - Clarification - Biological treatment - Filtration / Ultrafiltration -
Membrane treatment

Flotation - Clarification - Biological treatment - Filtration / Ultrafiltration -
Membrane treatment - ZLD

MBR/MBBR

ZLD
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Anoxkaldnes Moving Bed Bio Reactor (MBBR): 

Example of biological treatment for efluents 

with high toxicity
Sieves for carrier retention

Biofilm carriers or media

Tank

Aeration system

Mixer - Anoxic or anaerobic



Process Treatment

Water & Mining Process
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Acid / Alkaline Mine 

Drainage

Mine water control

Positive water balance control

Groundwater reclamation

Solutions Mining / 

Resource Recovery
Water reuse

Product recovery

Production systems

Leach Liquor 

Filtration

Recovery of precious metals from 

leach stream

Tailings Pond

Dewatering and drying

Water recovery and reuse

Discharge compliance

Positive water balance control

CLARIFICATION

NANOFILTRATION

REVERSE OSMOSIS

EVAPORATION

CRYSTALLIZATION
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Process Treatment - Veolia’s Core Mine Water 

Treatment Technologies for Mine Impacted 

Water

Actiflo® Densator®

High-Rate Clarifiers

Applications

Metals Precipitation
Organics

TDS
Sulfate

AnoxKaldnes®

Moving Bed Biofilm Reactor

Applications

Organics
Nitrogen
Selenium
Sulfate

Hydrotech
Discfilter

Applications

Metals
TSS

Tertiary Polishing

Membranes
UF, RO, NF

Applications

Organics
TDS / TSS
Selenium
Sulfate
Metals



Mineral Recovery

Water & Mining Process
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Process Treatment - Special Applications
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Lithium Extraction
Membrane Technologies
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Rare Earth Requirement
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Concentration & Crystallization



ONE VEOLIA EXAMPLES

Water & Mining Process
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● Gold mine. Two-step treatment project with Actiflo 

heavy metals and arsenic removal with followed by 

biological toxicity removal

● Metals and arsenic Removal, Toxic species 

removal with MBBR (ammonia, thiocyanates, 

cyanates)

Actiflo and Moving Bed Bioreactors

Newmont Eleonore Mine
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Newmont Eleonore Mine: Project Context

•Goldcorp (now Newmont) is a major gold producer.

•VEOLIA Canada has extensive experience working on projects with Goldcorp, 

including the construction of the original plant at the Éléonore mine in 2013.

•The original plant was designed to remove metals.

•However, the effluent remained toxic after treatment.

•In early 2016, the mine received a federal directive to resolve the toxicity issue or 

face closure.
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Newmont Eleonore Mine: Project drivers
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Newmont Eleonore Mine: Solution
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Newmont Eleonore Mine: Results

Fast start-up

Robust treatment to changing 

loads
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Newmont Eleonore Mine: Results

•Difficult to measure (external lab required) so 

less data

•Cyanates hydrolyze at low pH

•Caution when sending to external lab

•Preservative will lower value and increase 

ammonia

•Cyanates are hydrolyzed

•Cyanase enzyme

•Very slow start-up

•Still improving after 380 days of operation

•200 days of operation to achieve less than 

5 mgN/L



50

Newmont Eleonore Mine: Results
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● Pinal Creek, Acid Mine Drainage

● Arizona, USA

● Application: Clarification/ Heavy Metals

Removal

● Flow: 6500 GPM (~ 1480 m3/h) 

contaminated ground water

● Size: 3 x 45 ft (~ 14 m) diam. 

Clarifier/thickeners

● Two step metals precipitation using

Densators

● First stage pH 6.5 for aluminum removal

● Second stage pH 9.5 for copper, manganese

Pinal Creek (USA) - Metals removal 

~
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Pinal Creek (USA)

Situation / Background



53

Pinal Creek (USA)

Solution
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Pinal Creek (USA): Solution
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Pinal Creek (USA): Results
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THANKS
MERCY

OBRIGADO
GRACIAS!
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