Reinhold Environmental Ltd.

S | 2008 APC Round Table
=Y & Expo Presentation

July 13-15, 2008, in Savannah, GA



lons Control Solution

2008 APC/PC
Savan
July 13




MAPSystem

PM and PM 2.5
Opacity
» Target market <5
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Traditional Technology
Limitations

> Limited ability to
Large size / footp
Limited retrofit sg
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MAPSystem Features

~» Low capital and ope

> More easily retrofit t
of individual pollute

> Installation requires
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MAPS Development History

patents pending
Hg capture
Upflow reactor de
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MAPS Development History

environmentally frie
“Americanize” the c
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Proven Technology

enhancements
» Facility acquired by
Emissions controls
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> A consolidation of

» Established emissi
performance
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MAPS Process

> Chemical injection
Water
Reagent
Sorbent
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Multi-Pollutant Removal

Using The Indigo Maps Technology

INDIGO MAPS

Coal & Air

iﬁ-&lgo Simultaneously



MAPS

INSTALLATION

MODIFICATIONS
TO EXISTING DUCT

indigo

wealing lechnoiogy
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Full-Scale Installation
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Emissions Reduction Efficiencies

Reduction

SO, —-88%
NO, —60%
=\ — 78%
Hg —90%
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Established Results

Hg removal — greate
PM reduction — gree
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Gadsden Pilot Objectives

Ease of handling /
Lower cost / availa
Increase marketab

> Not an evaluation

. components
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Southern Company Gadsden
Slipstream Trial Installation

I
. :

Spray dryer
absorber

Baghouse

Cooling
tower

Induced
draft fan

- HV power
INdIZO supply
TECHNCLOGIES

crting ety Separator modules




Gadsden Phase 1

and sorbents

Established criteria
testing to enhance
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Summary Of Removal Efficiency Results
Gadsden 1 Trial Installation

- >90% - new reagge

> NO - >50% - old reage
- >55% - new reage
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Gadsden Phase 2

In Poland
Perform parametric
variables supportive
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Peroxide Injection
Process Detall
Gadsden Trial Phase 1 Installation
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Proposed Process Modifications For
Stage 2 Testing
Gadsden Trial Installation
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Anticipated Reductions

. Hg OVER9
. TOTAL PM C
. OPACITY O
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Target Utilization

> UP TO 80% IMPR
NO COS

> UP TO 80% IMPR
NO COS
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Costs for Additional Controls

Installed

Annual Operating

Fixed

Emissions

Variable Reduction Cost

SCR, Semi-dry FGD,
& Hg Controls
Total

FGD $250/kW
SCR $110/kW
Hg $25/kW
$385/kW

$1,800,000
$1,250,000

$ 225,000
$3,275,000

Total Annualized
Operating Cost

$6,018,000 $ 220/ton SO,

$1,325,000 | ¢ 590/ton NO
$5,520,000 | $ 38 300/IbHg
$12,863,000 | g1 915/ton NO
$16,138,000 | jncl. 90% Hg

removal

Indigo MAPSystem
Total

$ 150/kW
$ 150/kW

$235,000
$235,000
$470,600

Total Annualized
Operating Cost

$7,000,000 $207/ton SO,

$4,380,000 $1053/ton NO
$11,380,000 | jncl. 90% Hg

$11!8505000 removal

p— Note: All costs are representative of a 500MW base
Appalachian medium sulfur coal (~ 1.3%) with a pre

lndlgo annual average load factor of 80%. Analysis provid
TECHNOLOGIES
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PM Reduction

Higher moisture

indigo
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Lower Temperature

effectlvely hlgher SC
Collecting Area) by t

> 200 SCA becomes 23
> 300 SCA becomes 34

lndlgo
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Lower Temperature

» Higher corona
~ Higher efficien
» Lower emissio

indigo




Lower Resistivity

Moisture

> Adding moist
reducing tem|
dual effect on
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Resistivity Curve

Dust Resistivity vs.
Temperature and Humidity
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PM2.5 and Opacity
Reduction

Reducing fine particles
» Fine particles limit ESF

> Reducing fine particles
guenching” increases |

> Increased ESP power |

___all particle sizes
lndlgo
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pactty Merease
due to Refraction
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Versus Particle Size At ESP Outlet




EFFICIENCY (%)
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Indigo FPCS

FINE PARTICULATE CONTROL SYSTEM RS \\\\\
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Inlet Field Electrical Improvement

Agglomerator 52.4

B Pass with
Agglomerator 55.0

Percentage 5.0%
Increase

indigo




Opacity Trend At Watson Station

Plant Watson 2 Year Opacity Comparison

— A Side ESP without Agglomerator — B Side ESP with Agglomerator
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Demonstration Site

Full installation to c«
after

Half installation for £

> 2009 Installation wit
completed by end o
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the US to evaluate alter

» We have identified cost
environmentally friendl

» Further pilot testing In
chemical utilization and
studies

.indigo

wreaing lechnokooy




where the high cos
of traditional, sing|
cannot be justified

> Looking for full sca
sites
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1-888-3
www.indigotech
bob@indigotech
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