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Our Vision and Mission

Our Vision

Turn the world’s over abundance of wastewater into a valuable, reusable resource.

Our Mission

To deliver solutions that solve the world’'s most complex wastewater challenges and make treated
wastewater available for reuse or safe environmental release, and value add the waste material where

possible to drive greater client returns.
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Our Core Values

Safety: We all have an absolute commitment to ensure safety is always first in everything we do. We proactively monitor
potential hazards, participate in continuous improvement safety training and adhere to best practice safety regulations. We
embrace our motto of “Safe Uptime.”

People: We are passionate about what we do. We act with integrity, respect, and equality at our core. We value mutual
respect, consideration, and open communication.

Clients: We partner with our clients and work collaboratively to solve their wastewater treatment objectives.

Teamwork: We believe that nothing worthwhile is simple or easy, but with intellect, team work, and determination,
challenges are overcome.

Quality: We are passionate about our work and take personal responsibility to provide high quality results for both
company and client deliverables.

Innovation: We are thought leaders and innovators developing high value wastewater treatment solutions to turn
wastewater into a valuable reusable resource.
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Mlnlng and Mineral Processing - Overview

 Mining and mineral processing use significant volumes of water and generate significant volumes of
wastewater.

Rainfall, showmelt, and groundwater coming into contact with exposed ore produces wastewater.

Traditionally surface water run-off and mine affected wastewater stored on-site in tailings ponds with
some reuse for mineral processing or treated for reuse (landscaping, dust control, irrigation) or release
(to surface water or injection)
» Offsite release of wastewater is controlled by permit (state or federal) and must meet discharge limits before release — daily
fines if exceed limits.

Mine affected wastewater is typically heavily contaminated with problematic constituents including:
Arsenic, Aluminum, Barium, Boron, Chromium, Cobalt, Copper, Cyanide, Iron, Lead, Magnesium,
Manganese, Mercury, Molybdenum, Nickel, Selenium, Silica, and Zinc, as well as TDS components
including Sulfate.

Treating options include:
* pH adjustment — addition of acids or bases
» Wet chemistry (coagulation, flocculation and precipitation) — generate large volumes of wet sludge
 Filtration — Multimedia, Membrane (MF/UF/RO) — generate concentrated liquid waste stream
* Volume reduction — Evaporation — generate concentrated liquid waste stream; water lost to local water cycle
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Mining and Mineral Processing - Overview

» Copper / Molybdenum mine located in Western Canada
» Generates >6 million m3 (1.585 billion gallons) of wastewater / year (rainfall, showmelt, and groundwater)

» Releases 3.5 million m3 (0.92 billion gallons) of wastewater / year under permit (untreated) into local river;
applied to increase by 50%

* Reuses portion of wastewater within mineral processing

« Massive volume of wastewater stored on-site
« > 105 million m3 (27.7 billion gallons) of wastewater in 6 tailings ponds

« Main tailings pond holds >60 million m3 (15.85 billion gallons) of wastewater (24,000 Olympic-sized
swimming pools) — walls of tailings pond are >200’ tall

* Mine affected wastewater contains metals (Aluminum, Barium, Cadmium, Chromium, Copper, Iron, Lead,
Mercury, Molybdenum, Nickel, Selenium, Silver, Uranium, Zinc), sulfates, suspended and dissolved solids

* Neighboring Mine had tailings pond breach that released more than 2,000 Olympic-sized swimming
pools of wastewater into local river.

* Breach prompted Provincial Mining Authorities to issue directive to mining companies to reduce volume
of stored wastewater on-site.

+ Released wastewater must be treated to meet Provincial Water Quality Guidelines.
Metals to ppb and ppt levels
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Mining and Mineral Processing - Overview

- Samples of wastewater from two tailings ponds obtained for bench top testing in
Houston, TX

» Objectives of bench testing:

* Remove sulfates, suspended and dissolved solids, metals to better than Provincial Water Quality
Guidelines Limits

* Develop tailored on-site solution for demonstration / pilot purposes

« Objectives of on-site demonstration / pilot
+ Demonstrate wastewater treatment solution to Provincial Permitting Authority to obtain
discharge permit for treating and releasing 5 million m3 (1.32 billion gallons) of
wastewater/year.
* Determine treating costs and final tailored solution.

* Tailored HTX Mine Wastewater Treatment Solution
* Remove sulfate as it dominates equilibrium chemistry
+ Remove suspended solids
* Remove metals to ultra low levels
« Final polishing
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Mlnlng and Mineral Processing - Overview

Results from bench testing were remarkable:
» Removal of sulfate from 1,340 ppm to less than 10 ppm
* Removal of suspended solids
* Removal of metals and dissolved solids to less than Provincial Water Quality Guideline limits
* No liquid waste stream
* Benign solid waste stream that is non-hazardous —sludge production was <1.0% by volume of
treated water
» Benefits to mining company:
» Mine wastewater can be treated to meet Provincial Water Quality Guideline limits

* Viable alternative to wet chemistry (coagulation, flocculation and precipitation) — does not
generate large volumes of wet sludge

» Viable alternative to membrane treatment (UF/RO) solutions — does not generate
concentrated liquid waste stream that must be recycled to pit or catchment

« No CAPEX
» Can be operated year round
» Sludge can be disposed on-site
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Mining and Mineral Processing - Overview

Analyte Units Raw water HTX Results Chronic Limits*
Dissolved Metals
Aluminum mg/L 0.0302 0.0250 0.05
Cadmium mg/L 0.00100 < 0.0000050 0.000127
Iron mg/L <0.020 <0.010 -
Total Metals
Aluminum mg/L 0.0388 0.0250 0.1
Antimony mg/L < 0.00020 0.00036 0.009
Barium mg/L 0.0317 0.0261 1
Beryllium mg/L < 0.00020 < 0.00010 0.00013
Boron mg/L <0.020 0.019 1.2
Cadmium mg/L 0.00108 < 0.0000050 0.000089
Chromium mg/L 0.00028 0.00027 -
Chromium (111) mg/L 0.0089
Chromium (V1) mg/L 0.001
Cobalt mg/L 0.00119 < 0.00010 0.004
Copper mg/L 0.0018 0.00093 0.002
Iron mg/L <0.020 <0.010 -
Lead mg/L < 0.00010 0.000097 0.0046
Manganese mg/L 0.0593 0.00708 0.825
Mercury mg/L < 0.0002 < 0.0000050 0.00001
Molybdenum mg/L 0.239 0.0250 0.073
Nickel mg/L 0.0109 < 0.00050 0.025
Selenium mg/L <0.00010 0.000054 0.002
Silver mg/L < 0.000020 < 0.000010 0.00005
Thallium mg/L < 0.000020 < 0.00010 0.0008
Uranium mg/L 0.00147 0.000012 0.0085
Zinc mg/L 0.0319 0.0130 0.0075
Anions
Chloride mg/L 12.7 18.0 150
Sulfate mg/L 1,340 10.1 128-429
Nitrogen Species
Ll gal me/L il el E *Based on a hardness figure of 50 mg/L
Nitriteas N mg/L 0.128 0.0370 0.02-0.2 CaCO3
Ammonia as N mg/L <10 0.60 0.102-2.08
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Mining and Mineral Processing — Add’'l Results

* Nevada Barium Mine:

» Acid mine drainage / mine affected wastewater containing heavy metals, sulfates, suspended and
dissolved solids

» Treated to better than NDEP Profile 1 discharge standards

* Nevada Gold Mine:
* Mine affected wastewater containing heavy metals, sulfates, suspended and dissolved solids
» Treated to better than NDEP Profile 1 discharge standards
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How to Get Started

Open discussions to understand your current wastewater management
practices and desired treatment outcomes

* Quantities of wastewater generated per month (by month)
* Quantity of stored wastewater on site

» Costs to treat and manage wastewater

* Desired treated wastewater specification

» Possible uses or discharge options for treated wastewater

Obtain wastewater samples for analysis and bench testing in Houston, TX
Execute Wastewater Testing Agreement

Bench testing of wastewater samples to determine optimal treatment solution
to reach treated wastewater specifications

On-site demonstration pilot test of proposed treatment solution to prove
results

If successful, execute and commence Commercial Wastewater Treatment
Agreement (annual with extensions)
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WATER

Thank You

Tucson, AZ
December 3, 2018

EnviroGold Global
www.envirogoldglobal.com



	Slide 1: Mining and Mineral
	Slide 2: Our Vision and Mission
	Slide 3: Our Core Values
	Slide 4: Mining and Mineral Processing - Overview
	Slide 5: Mining and Mineral Processing - Overview
	Slide 6: Mining and Mineral Processing - Overview
	Slide 7: Mining and Mineral Processing - Overview
	Slide 8: Mining and Mineral Processing - Overview
	Slide 9: Mining and Mineral Processing – Add’l Results
	Slide 10: How to Get Started
	Slide 11: Thank You

