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Hot Topic Objectives
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Source of FGD Waste Stream

FGD Block Diagram
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Factors Affecting the FGD Waste Stream




FGD Waste Water Characteristics

Design Impact Considerations

Total Suspended mg/L 500 - 20,000 <10
Solids (TSS)

Total Dissolved mg/L 15,000 - 45,000 N/A
Solids (TDS)

pH Standard Units 4 -6 6-9
COD mg/L 200 - 500 N/A
Chloride (CI) mg/L 10,000 - 30,000 N/A
Ammonia (N-NH,) mg/L 20 - 60 3.0
Nitrate (N-NO3) mg/L 30 - 200 N/A
Sulfate (SO,) mg/L 3,000 - 5,000 N/A
Fluoride (F) mg/L 10 - 50 10.0
Aluminum (Al) mg/L 10 - 20 0.1
Arsenic (As) mg/L 0.08 -1 0.1
Boron (B) mg/L 20 - 300 10
Cadmium (Cd) mg/L 0.05-0.1 0.1
Calcium (Ca) mg/L 300 - 10,000 N/A



FGD Waste Water Characteristics

Design Impact Considerations

Chromium (Cr) mg/L 1-3 0.1
Cobalt (Co) mg/L 0.1-0.3 0.1
Copper (Cu) Standard Units 4 -6 6-9
Iron (Fe) mg/L 2-5 0.5
Lead (Pb) mg/L 2 0.5
Magnesium (Mg) mg/L 200 - 4000 NA
Manganese (Mn) mg/L 30 - 200 50
Mercury (Hg) mg/L 1-3 0.001%*
Nickel (Ni) mg/L 1-2 0.2
Selenium (Se) mg/L 0.08 - 0.8 0.1
Vanadium (V) mg/L 1-3 3.0
Zinc (Zn) mg/L 5-10 0.1
Sio, mg/L 50 - 300 N/A



FGD Waste Water Characteristics

Design Impact Considerations for Dewatering

Design Range

Flow (GPM) 75 - 400
Temperature °F 110 - 130
pH 5.5-6.5
TSS (mg/L) <20,000
Chlorides (mg/L) <30,000

TSS Make-up Design Range

CaSO, 40 - 60
CaCoO; 5-15
Flyash 5-15
Inerts 20 - 30

Mg(OH),, MgCO- 0- 10



The Challenges



Typical FGD WWTP Block Diagram
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FGD Process Units

Equalization
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% pH adjustment



Physical/Chemical Treament

Clarification/Thickening in One Tank
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Design Principles of the DensabDeg
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Typical WWTP 3D with Sand Filtration




Polishing with IX

Boron Removal from FGD Waste Stream



iX"™ Boron Removal Standard Steps

INn IX Operation Loading — Single Unit
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Boron Removal



iXx™M Boron Removal Process

Standard Steps in IX Operation Lead -Lag Concept
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Boron Elution



‘Biological Treatment




Reactor Configuration




IBIO® Microbial Activity



IBIO® Process Schematic
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Conemaugh Generating Station




Future of FGD Treatment Plants




THANK YQOU!



