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ADI Systems - Industrial Wastewater Business

Customized wastewater and organic waste solutions, including:

Anaerobic treatment
Aerobic treatment
Waste-to-energy technologies
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Key Success Factors

* Involved in Research and Development in industrial wastewater treatment for
over 40 years

» First anaerobic digestion system treating food processing wastewater in
1979

« From small to very large projects for customers worldwide
* Innovative technologies with competitive advantages

« Joined Evoqua Water Technologies as of July 2017
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Projects/Installations in More Than 35 Countries

Argentina, Australia, Brazil, Canada, Chile, China, Colombia, Egypt, England, France, India,
Indonesia, Ireland, Israel, Japan, Kenya, Korea, Malaysia, Mauritius, Mexico, Nepal, New
Zealand, Pakistan, Panama, Philippines, Poland, Puerto Rico, Spain, Sri Lanka, Taiwan,

Thailand, Turkey, Ukraine, United States, Uruguay, Vietnam, Yemen, and more!
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Biodigestion of Industrial Wastes/Wastewater

ADI’s anaerobic treatment technologies applied to:

Dairy Food waste
Beverages Food additives and ingredients
Brewery Yeast
Distillery Starch
Chocolate Sugar cane
Snack foods Ethanol
Food processing (vegetable, fruit, meat) Palm oil
Pulp and paper Pharmaceutical
Potato Petrochemical
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Anaerobic Digestion

* Reduce organic load in waste/wastewater prior to discharge/disposal
» Digest raw solids, waste sludges, FOG (fats, oils and grease)
« Using a minimum of energy input

* Very low nutrient requirements

* AND recover energy still present in the waste.

« One ton of COD removed generates 350 m3 of CH, (500 to 550 m?3 biogas)
* Roughly equivalent to 11 MMBtu or 12 GJ

« ...0Or $75 per ton COD eliminated (at CAD $6/MMBtu, e.g., replacing natural
gas)
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ADI Systems’ Anaerobic Technologies

Type S ADI-BVF®
Reactor

ADI® Hybrid ADI® UASB ADI® ECSB
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Types of Anaerobic Reactors

Ultra High-Rate ECSB OLR = 15 - 30 kg COD/m3/d
High-Rate UASB OLR =8 - 16 kg COD/m3/d
AnMBR OLR =5 - 15 kg COD/m?/d
Intermediate Rate CSTR OLR =2 -5 kg COD/m?3/d
Hybrid/AHD OLR =3 - 10 kg COD/m?®/d
Low-Rate BVF® OLR = 0.5 -3 kg COD/m3/d

Process selection depends on type of wastewater, operating conditions,
site constraints, ease of operation, and economics
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A local story: HSF Foods, Centreville, NB

« New Brunswick potatoes as raw product

 Potato Flakes

 Potato Flour
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ADI-BVF® Reactor at HSF Foods, Centreville, NB
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ADI-BVF® Reactor at HSF Foods, Centreville, NB

Potato Flakes
Peeled Potatoes
* Production processes generate waste I
Slice
« Soluble organics (sugars, etc.) m,'m
1
 Insoluble organics (starch, potato =————— PP
solids, peel, oil and grease) I I
Pre-Cook Cook
* Product mix and production levels c"’d m:x
may change through the season , .
c‘:"“ Additives
Ricer
1
Additive
ll Drum Dry ,'
Grind

SVOQUA

WATER TECHNOLOGIES ©2017 Evoqua Water Technologies LLC ~ www.evoqua.com Confidential | Page 13



ADI-BVF® Reactor at HSF Foods, Centreville, NB

Treatment Objectives:

« Treatment system needs to be able to handle wide
variability in flows, organic loads

« Highly resistant to product spills, shock hydraulic or
organic loads

« Robust system with simple operation
 Meet discharge requirements

 Recover Energy
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ADI-BVF® Reactor at HSF Foods, Centreville, NB
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ADI-BVF® Reactor at HSF Foods, Centreville, NB
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Biogas Treatment and Utilization

» Biogas is a natural by-product of the
anaerobic digestion process

« Contains methane, a highly flammable fuel
with incredible money-saving potential

» ADI Systems can remove hydrogen sulfide
(H,S) so biogas can be safely utilized with
low sulfur emissions
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Biogas Treatment and Utilization

ADI Systems can help industrial processors harness biogas for:

Internal combustion engines
Gen-sets
Microturbines
Fuel cells
Boiler and steam generating systems

Sludge dryers

-y ©VOQUA

WATER TECHNOLOGIES ©2017 Evoqua Water Technologies LLC ~ www.evoqua.com Confidential | Page 22



Biogas Utilization at HSF Foods, Centreville, NB
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