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STEAG’s Success Is Based on a Strong

Power Plant Portfolio Steaq

Bergkamen 780 MW KéIn-Godorf 211 MW Fenne 466 MW Voerde 2234 MW

Bexbach

Linen 507 MW Iskenderum 1,320 MW
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Defining the term ZLD

What does ZLD mean?

« All point sources of waste water?
 Does this include the condenser water?
« Cooling Tower?

 Does this include Boiler blow down?
 Does this include WFGD liquid?

A clear definition is required!

What are the liquid sinks? Where can | utilize
the waste water?
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Zero Liquid Discharge

Uses for Waste Water:

For DFGD
eUtilization in the DFGD unit.
*Boiler Make-up feed water.

For WFGD
Consumption back into the WFGD.
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DFGD Concept — STEAG Plants

Herten Power Plant

e 2X15MW’s

 Garbage Plant

 Uses Spray Drying Technology
« STEAG Integrator / A/E roll LN I e AR Ry
e STEAG Ownership / Operation Herten

Asdonkshof

e 1X22MW's

 Garbage Plant

 Uses Spray Drying Technology
« STEAG Integrator / A/E roll T
« STEAG Ownership / Operation Asdonkshof
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Asdonkshof Plant Arrangement

*_ ':_ill
1 L3 i 15 '
Unloading WESTE Furnace & Spray  Electric

: wFGD
Hall Bunker Energy Dryer Filter
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Asdonkshof Plant

o Use of Spray Dryer in
system with Sodium for .
emissions control.

e Uses the Wet FGD waste H
water for quenching.
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DFGD Issue for utilities Steaq

 Waste water Quality of the Wet FGD.

« Cliffside is a good example of the utilization and a

proof of utility concept. Except substituting a wet
FGD instead of dry.

e Eliminates many of the HAZ mandates.
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Waste Water Treatment Options

« Dilemmas Faced by Operators
* Uncertainty of inlet water quality

* Change of fuels changing waste water treatment inlet
parameters

« Various Discharge Requirements
* Different Waste Water Treatment Designs

« (Goals for Operators
s Investigate a range of proven wastewater treatment options to
minimize discharge
s Establish strategies for treatment implementation
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Why is Waste Water Becoming More

Important?

« 51% of Coal Fired Generation expected to
have FGD for SO, control

 Plants are using scrubbers for co-benefit to
meet other environmental mandates, i.e.
mercury

« Waste Water Discharge Regulations are
becoming more stringent and focusing on
different constituents, i.e. Selenium

 Natural Gas Cost Driving Factor in Viability of
Operating Coal Plants

 Coal Fired Plants are being forced to move in
direction of zero discharge
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Regulatory Atmosphere

 Regulations Vary by State

 Discharge in most cases is
cleaner than inlet conditions

 Expected standard is 12 ppt Hg
and 6 ppb Se; Great Lakes
Region is moving towards <lppt
for Mercury.

 Current drinking water standard

Is 2 ppb for Hg, 50 ppb for Se
connon
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SO, Control Technologies

Coal Fired Generation

180,000
150,000
120,000
90,000
60,000
30,000

m Megawatts

\30 Source: Platts
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Waste Water Control Technologies

EPA Forecast of FGD Treatment

Combination Systems
Chemical Other o
and Tank Handling, 4% Zero Liquid

Based Discharge,

Biological, 32%

12%

Chemical
Precipitation,
20%

Settling
Ponds, 32%
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Phase 0 of Waste Water Treatment

FGD purge >‘ ' » Disposal / landfill
A

» Pond
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Phase | of Waste Water Treatment Steaq

1 stage Process

Ca(OH), Organosulfid
—

FGD wastewater iﬁ

Discharge
—

eutralizationFlocculation

d
<«

Thickener Disposal / landfill

gl >

Sludge dewatering

a5

Contact sludge
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Phase Il Waste Water Treatment

Constructed Wetlands
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Source: Natural Systems International
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Phase Il Waste Water Treatment steag
2 stage Process

Ca(OH), Lamella
Oxidant Ca(OH), PE FeCl, Organosulfid PE FeCl; separator Discharge
FGD wastewater = ‘ j o . =
;a:’;% ‘ ‘ ....... \/ § - é QRl
Online Hg

Oxidation . _ Flocculation Il
< g

Contact sludge i Disposal / landfill

Recycling to coal ””””
Sludge dewatering Membrane filter press

ki
o

ki
oh

pile without Hg

« STEAG's |latest Installation is a Walsum
Power Station. Complete system.

e Significant reductions in Mercury & other}
heavy metals.

« No Stack arrangement.
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Phase Ill Waste Water Treatment

—

Bioreactor

Source: Duke Energy Roxboro I?zlant
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Phase Ill Waste Water

« Zero Liquid Discharge (ZLD)

« Produce up to 100 — 200 tons per day of
residue

. Corrosive environment — exotic materials

e Calcium chlorides is the greatest component

« Very Energy Intensive

« Liquid Evaporated using steam or electrical

e Reverse Osmosis
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Current STEAG Development Steaq

The Selenium/Mercury Removal Step

Hg ~ 2ppm

Se ~ 200 ppm

24®
STEAG Energy Services LLC © 2012 We all rights in this doc and in the infor osure to third pai

Additive Additive

lon
Exchange

\/

Gypsum _
Removal

Drinking water has a limit mercury limit of 12 ppt!

Water can be reused into the cooling tower / boiler feed make-up
— Beginning steps of Zero Liquid Discharge (ZLD).

STEAG has a prototype operation at STEAG’s Herne plant in
Germany. Planning a Trailer Demonstration size unit in the US.

Biggest Concern — Understandlng Waste Water Quallty'
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Conclusions

 Regulations will not get less stringent!

e |tis critical to understand the characteristics of the
waste water stream?

« A complete review of usable areas where wastewater
could be utilized? Evaporative

« The chemistry of the waste water?

 There will be significant amount of solid waste
produced. What do you do with it?
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