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Focused on Development of Leading Biological Selenium Treatment Solutions
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Tim Pickett Co-Founds
applied biosciences and
develops ABMet process
for treatment of selenium

Applied Biosciences is
acquired by GE

ABMet is recognized as a
leading technology for the
treatment of selenium
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Tim Pickett and James
Peterson team to form
Frontier Water in order to
develop the next
generation of biological
selenium solutions

2012

and heavy metals

1996
2006

Several full scale and pilot
installations

2000
Kennecott Utah Copper

2003

Goldcorp,
Couchenour Mine,

2007

Duke Energy Belews Creek
Statlon ABMet Bloreactor

2012

Frontler Launches
Packaged Selenlum

2015
JR Simplot Smoky
Canyon, Afton, WY

Ontarlo, Canada System, North Carolina. Treatment Systems and Rlo Tinto KUCC,
Salt Lake Clty, UT
2002 2006, 2007 2009 2014
Zortman Landusky Progress Energy Duke Energy Allen Station Lehigh Cement,
Mine, Montana Roxboro Statlon ABMet Bloreactor System, Cupertino, CA

and Mayo Statlon,
North Carolina.

North Carollna.
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Development Challenges & Opportunities

Pretreatmen I 510 Stage I

= Oxidant Control

= Softening
= Metals Precipitation = Temperature control
= Solids Removal = Gas Management

= Filtration

* Lower Hydraulic Retention Time
* Smaller Footprint

* Modular Equipment Package
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How It Works
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FGD Process Flow

Lime Ferric/Polymer Oxidant Control A

Oxidant

FGD Wastewater Control B

Equalization Reaction A Reaction B Clarifier I To Dewatering

Clean Water Frontier Frontier SeHawk™
Post-Treatment

A FRONTIER
w

WATER SYSTEMS



500 gpm Installation with Enclosure - 2013
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250 gpm Selenium Treatment Plant, Salt Lake City, Utah
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250 gpm Selenium Treatment Plant, Magna, Utah
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Full Scale Performance, Magna Utah 250, gpm
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Stage 1- Fluidized Bed Bioreactor
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Oxidation Reduction Potential Profile

ORP (mV)
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FGD - Nitrate Removal

Nitrate Concentration (mg/L)

25

20

15

10

0
4/1/2015

4/21/2015

5/11/2015

5/31/2015

6/20/2015

7/10/2015

7/30/2015




FGD Selenium Removal with Pretreatment

Effluent ORP (mV)

o Effluent ORP @ Selenium Removal
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FGD - Selenium Removal with Pretreatment
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HMI- Oxidation Reduction Potential Trending, Trains 1-3
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Questions?




