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Disclaimer

This presentation includes general information on coal and coal-fired
boilers intended for education and illustration purposes only. All

information is provided “AS-1S”” and without warranty or liability of
any kind.
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»\We’re in a MATS
world now - how are
we doing?

»W
»W

nat’s working?

nat’s not working?

»Let’s check the
report card...




Methodology

Query EPA Air Markets Database* for boilers subject to MATS reporting Hg
emissions

Two time periods: 8/27/16 - 8/31/16 and 12/27/16-12/31/16

Obtain DAILY AVERAGE Hg emissions (Ib/TBtu) and loads (MW) for those
days for each boiler (excluding days when load was < 20% MCR)

Categorize each boiler by APCD type and primary fuel
APCD abbreviations used:

» CESP - cold-side ESP

» HESP - hot-side ESP

» FF - Fabric filter

» WFGD - Wet FGD

» DFGD - Dry or semi-dry FGD

» SCR - Selective catalytic reduction

» +Hg - With Hg controls (e.g., ACI, CHI, fixed structures, etc.)

» Note that we have no way of knowing if Hg controls are actually being
used
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*https://ampd.epa.gov/ampd/



APCD Configurations
» 533 boilers obit.minous L7316 M

» 255,906 MW total

» What determines how well a boiler controls Hg emissions?
» Fuel
» Hg content: Lignite > Bituminous > Subbituminous
» Cl content: Bituminous > Lignite, Subbituminous
» APCD
» FF generally better than ESP
» FGD helps if there’s enough halogen
» DFGD > WFGD
» SCR helps oxidize Hg on scrubbed units
» Hg control technology
» ACI and/or CHI
» Lower SO, in flue gas is better



APCD Configurations
» 533 boilers Ty
» 255,906 MW total
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APCD Configurations

» 533 boilers
» 255,906 MW total
» Configurations of top 90% in each fuel category:

Bituminous Top 90% Subbituminous Top 90% Lignite Top 90%
SCR/CESP/WFGD 45,991 8 CESP+Hg CESP/WFGD+Hg
SCR/CESP/WFGD+Hg 27,3428RCESP/WFGD+Hg
SCR/FF/WFGD+Hg 10,958 SCR/DFGD/FF+Hg

DFGD/FF+Hg

SCR/CESP/WFGD+Hg

SCR/FF/WFGD+Hg

HESP/WFGD+Hg




Bituminous APCD Configurations

» Less than half (by MW)
have Hg control Bituminous

HESP/WFGD+Hg,

technology

FF/WFGD+Hg,
2,848

> MOSt (80% by MW) FF/WEGD, 4,321
bituminous units have

Other, 11,382

CESP/WEFGD,

S C RS G SCR/Z%S,;QQ/FGD’
» Almost all bituminous o nreom

units have wet FGDs o
» Only 22% (by MW) have o0

FFs

SCR/CESP/WFGD+
Hg, 27,342
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Bituminous APCD Configurations

» Less than half (by MW)
have Hg control

technology
Aug Dec
} Most (80% by MW) Bituminous Top 90% MW  Mean Hg Mean Hg
_ _ _ SCR/CESP/WFGD 45,991 0.54  0.44
bituminous units have SCR/CESP/WFGD+Hg 27,342 0.53  0.50
SCRs SCR/FF/WFGD+Hg 10,958 0.47  0.46
CESP/WFGD+Hg 6,012 0.84 0.74
: - SCR/FF/WFGD 5,153 0.26  0.34
> Alr_nost all bituminous T sacs 04 0w
units have wet FGDs FF/WFGD 4,321 0.17  0.17
FF/WFGD+Hg 2,848 0.24 0.21
» Only 22% (by MW) have HESP/WFGD+Hg 2,436 0.95  0.58
FFs



Subbituminous APCD Configurations

Subbituminous

> 87% (by MW) have
some Hg control SCRIEFAEGD.

FF, 2,616
SCR/FF+Hg,

» Less SCRs (40% by et cespeti, 2231
MW) and wet FGDs 7
(40% by MW) than on
bituminous units o o CespwEGDH,

15,322

SCR/CESP+
4,947

SCR/FF/WFGD+H
g, 7,458

SCR/DFGD/FF+H
g, 13,823

DFGD/FF+Hg,
SCR/CESP/WFGD+ 12,274

Hg, 11,900

© 2017 ADA-ES, Inc. All rights reserved. o



Subbituminous APCD Configurations

» 87% (by MW) have
some Hg control

Aug Dec
Subbituminous Top 90% MW  Mean Hg Mean Hg
» Less SCRs (40% by CESP+Hg 22,384 0.69  0.61
|\/|W) and wet FGDs CESP/WFGD+Hg 15,322  0.83 0.77
SCR/DFGD/FF+Hg 13,823  0.63 0.74
0 ’
(40% by MW) than on  [SEaiy/rand! 12,274 0.65  0.70

bituminous units SCR/CESP/WFGD+Hg 11,900 0.56 0.43

SCR/FF/WFGD+Hg 7,458 0.58 0.71
6,865 0.55 0.52
4,947 0.58 0.46
3,754 0.77 0.76
2,651 0.41 0.33
2,616 0.55 0.71
2,175 0.54 0.40
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Lignite APCD Configurations

» Most lignite boilers (by
MW) have wet FGDs Lignite

» Split between ESPs and eSO, g
FFs

DFGD/FF+Hg,
1,447

CESP/WFGD+Hg,
5,958

FF+Hg, 1,474

SCR/FF/WFGD,
1,720

CESP/WFGD,
2,140
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Lignite APCD Configurations

» Most lignite boilers (by
MW) have wet FGDs

» Split between ESPs and

FFs Aug Dec
Lignite Top 90% MW  Mean Hg Mean Hg

> Fewer ||gn|te plantS, SO CESP/WFGD+Hg 5,958 2.90 2.85

, CESP/WFGD 2,140 3.27 4.10

we won’t spend a lot of 1.720 1.60  2.02

time on them, because 1171‘71 ;12 ;gg

statistics are poor 793 084 065
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What’s the Best Coal?




Different Coal Types - Same APCD
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Summer vs. Winter?
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Summer vs. Winter

> When do we expect to Bituminous  m August lDecemtffar
see the lowest
emissions?
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Does Hg Control Help?




Hg Control: Bituminous Units

1.4
» Hg control includes: _,, | Awuwt?rt 200
» ACI 510
» CHI
> ACI+CHI
3 0.2

» Other Hg control

> DO we think it Wi” + Hg Ctrl + Hg Ctrl + Hg Ctrl + Hg Ctrl
n SCR/CESP/WFGD SCR/FF/WFGD CESP/WFGD FF/WEGD
help’
1.4
December 27-31, 2016
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:?. 0.8
S
© 0.6
(0]
2
> 0.4
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Hg Control: Subbituminous Units

» Hg control includes:
» ACI 12
» CHI s+ ] ] . :
» ACI+CHI 2 0.6

» Other Hg control %""‘ | -
» Do we think it will N | |

+ Hg Ctrl + Hg Ctrl
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Does an SCR Help?
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Does an SCR Help on Bituminous Units?

» Where do we expectto ..
see the lowest
emissions?

August 27-31, 2016
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Does an SCR Help on Subbituminous Units?

» Where do we expect to .,
see the lowest
emissions? 3 10
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Does a WFGD Help on Subbituminous Units?
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» Where do we expect to
see the lowest
emissions?
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Configurations

» What did we find when we surveyed boilers reporting their MATS
emissions?

» 533 boilers and 256 GW
» General observations about configurations:

@ Bituminous Units Subbituminous Units
» Less than half (by MW) » 87% (by MW) have some
have Hg control Hg control
technology » Less SCRs (40% by MW)
» Most (80% by MW) and wet FGDs (40% by
bituminous units have MW) than on bituminous
SCRs units

» Almost all bituminous
units have wet FGDs

» Only 22% (by MW) have
FFs
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What Did We Learn about Fuel Type &
Season?

» Bituminous units have
average emissions that are
equal to or lower than
subbituminous units, for a
given APCD configuration

» No clear summer vs. winter
differences, but a larger
data set might be needed
to see differences more
clearly

© 2017 ADA-ES, Inc. All rights reserved.




What Did We Learn about Hg Control?

» For bituminous units,
having Hg control does
not result in lower
emissions, sometimes
higher emissions

» For subbituminous units
with FFs, Hg control
doesn’t have a clear

Impact on average
emissions

© 2017 ADA-ES, Inc. All rights reserved.




What Did We Learn about SCRs and
WFGDs?

» For bituminous units with
CESPs, having an SCR results in
lower Hg emissions on average

» However, for units with FFs,
having an SCR results in
higher average Hg
emissions - higher SO;?

Flue zas jInlet

Ammania
Injection Moz=zles

Economizers

Air
Freheater

Fan Alr Heater Heated Combustion

Airto Boiler To ESP
i d
Air In-T ake an
(Forced Draft Induced
Fan) i Lraft Fan
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What Did We Learn about SCRs and

WFGDS?

» For subbituminous units with
CESP or FF, having an SCR
results in lower Hg emissions

» With a dry FGD, however,
SCR doesn’t seem to make
a difference in average Hg
emissions

© 2017 ADA-ES, Inc. All rights reserved. o
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What Did We Learn about SCRs and
WFGDs?

» For subbituminous units with
CESP or FF, having an SCR
results in lower Hg emissions

» With a dry FGD, however,
SCR doesn’t seem to make
a difference in average Hg
emissions
» For subbituminous units with
CESP or FF, having a WFGD
seems to result in higher
average emissions
» All these units have Hg
control - maybe boilers
with WFGDs don’t run their
Hg control as much?
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What Worked Best for Bituminous Units?

» Fabric filters give lower
Hg emissions than ESP
units

» SCRs appear to lower
emissions on CESP units,
but not on FF units

» Hg control doesn’t seem
to reduce emissions much
- but we can’t tell if it is
actually on-line

© 2017 ADA-ES, Inc. All rights reserved.



What Worked Best for Subbituminous Units?

» FFs plus SCRs result in
lowest emissions

» Adding an SCR generally
result in lower Hg
emissions

» Adding a WFGD doesn’t
help lower Hg emissions

» Hg control didn’t seem to
reduce emissions much -
but we can’t tell If it was
actually on-line

© 2017 ADA-ES, Inc. All rights reserved.



Comments?
Questlons7 Contact:
' Connie Senior
- -connies@adaes.com
"
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