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Coal Power Plant Wastewater
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LRTR vs HRTR

LRTR System. A biological treatment system that targets removal 
of selenium and nitrate/nitrite using fixed-film bioreactors in 
smaller, more compact reaction vessels than those used in the 
biological treatment system evaluated in the 2015 rule (referred 
to in this proposal as HRTR—high residence time biological 
reduction). The LRTR system is designed to operate with a shorter 
residence time (on the order of 1 to 4 hours, as compared to a 
residence time of 10-16 hours for HRTR), while still achieving 
significant removal of selenium and nitrate/nitrite. 
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Typical 300 GPM FGD Purge Stream

• 4 Hour HRT – 1.9M Gallons

• 12 Hour HRT – 5.7M Gallons

• Smaller Foot Print

• Reduced Installation Cost

• Simpler Operation
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Traditional HRTS Biological System

• HRT of 12-16 hours 

• Two Stage Down Flow Bio Reactors

• Common Wall Lined Concrete

• Installation Cost Factor
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HRTS– Modular System

• HRT of 12-16 hours
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LRTS BIOREACTOR PROCESS

How the Process Works
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LRTS BIOREACTOR PROCESS
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LRTS BIOREACTOR PROCESS
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… Manipulation of the ORP curve for maximum removal of constituents 
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LTRS FGD SELENIUM PERFORMANCE
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LRTS FGD SELENIUM & MERCURY PERFORMANCE
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SOLUTIONS FOR THE POWER INDUSTRY

Reliable Compliance: Integrated solutions to 
meet stringent selenium, nitrate, arsenic, and 
mercury levels; identified by US EPA as best 
available technology (BAT).

Ease of Design & Construction: Compressed 
project schedule through simplified design, 
construction, and commissioning. Pre-built 
process skids reduce construction/project costs.

Flexibility: Multiple trains provides for both 
redundancy and turndown capability to meet 
the dynamic needs of power producers.
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LRTS FGD EXPERIENCE

Full Scale Projects:

Confidential Client – Florida – 300 gpm FGD WWT plant

Confidential Client – North Carolina – 550 gpm FGD WWT plant 

Confidential Client – Georgia – 50 gpm FGD demonstration unit 

Confidential Client – Alabama – 2x300 gpm (600 gpm) FGD WWT plant

Confidential Client – North Carolina – 200 gpm FGD WWT plant  Startup 2020

Pilot Projects:

Confidential Client – North Carolina – Oct. 2013 to Mar. 2014

Confidential Client – Florida – Jun. 2014 to Jan. 2015

Confidential Client – North Carolina – Jun. 2015 to Oct. 2015 

Confidential Client – Georgia – Jul. 2014 to Sep. 2015

Confidential Client – West Virginia – Dec. 2015 to May 2016

Confidential Client – Tennessee – Jun. 2016 to Oct. 2016

Confidential Client – South Carolina – Aug. 2016 to Feb. 2017

Confidential Client – Indiana – Dec. 2016 to Apr. 2017

Confidential Client – South Carolina – Feb. 2017 to Apr. 2017

Confidential Client – Kentucky – Apr. 2017 to Jan. 2018

Confidential Client – Alabama – Jul. 2017 to Jan. 2018

Confidential Client – Virginia – Nov. 2017 to Mar. 2018

Confidential Client – Alabama- Active (as of Nov. 2018)



©2018 Evoqua Water Technologies

Confidential | Page 14

LRTS PILOT PROGRAM

Inline ORP, pH, Turbidity

Instrumentation

200 µm pre-filtration 

Remote access modem

1-4 gpm feed flow

120 V , 20A Power 

Onboard chemical  feed 

11’ 4”

4’ 2” 7’ 8”
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ADVANCED TREATMENT FGD WASTEWATER PROCESS FLOW
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FGD ULTRAFILTRATION POST BIOREACTORS
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LRTS FGD BIOREACTOR CONFIGURATION

STAGE 2 BIOREACTORS

STAGE 2 FLOW CONTROL SKIDS

STAGE 1 FLOW CONTROL SKIDS

STAGE 1 BIOREACTORS

WASTE

PLATFORMS AND 
RAILINGS

… Compact robust modular design that simplifies design and construction
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LRTS FGD SCALABILITY

100 gpm
200 gpm

400 gpm
800 gpm

152
’

73’
Scalable design 

capable of meeting 
a wide range of flow 

ranges
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LRTS FGD BIOREACTOR CONFIGURATION (INDOOR)

STAGE 2 BIOREACTORS

FLOW CONTROL SKIDS

HEAT EXCHANGERS

STAGE 1 BIOREACTORS

PLATFORMS AND 
RAILINGS

Compact design that 
minimizes rooftop 

requirements
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LRTS MOBILE OPTION

STAGE 1 BIOREACTORS

HEAT EXCHANGERS / FLOW CONTROL / 
NUTRIENT FEED

STAGE 2 BIOREACTORS

Mobile options to 
meet both short and 

long term needs
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LRTS FGD INSTALLATION, FLORIDA, 2019
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LRTS FGD INSTALLATION, NC, 2019
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LRTS FGD INSTALLATION, ALABAMA, 2019
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LRTS Designated as BAT
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Contact Information

Charles McCloskey

1501 Woodfield Rd.

Schaumburg, IL

847-805 -1151

612-670-0871

charles.mccloskey@evoqua.com


