Archived: Thursday, May 31, 2012 3:41:21 PM
From: Eric M. Robeson

Sent: Friday, September 09, 2011 10:50:00 AM
To: Bob Berry

Subject: FW: BREC Technology Selection Matrix
Response requested: No

Importance: Normal

Attachments: BREC Tech Selection.pdf%;

From: ADAM.C.LANDRY@sargentlundy.com [mailto:ADAM.C.LANDRY @sargentlundy.com]
Sent: Wednesday, September 07, 2011 11:45 AM

To: Eric M. Robeson

Subject: Fw: BREC Technology Selection Matrix

Eric,
The attached data for SO2 / NOx is for 2014 CSAPR compliance.

The surplus will be reduced for future NAAQS compliance. We can/will provide those tables. | am
working on tweaking the format to show each scenario with year of technology implementation, and

surplus/deficit allocations on a yearly basis.

Regards,

Adam C. Landry
Professional Engineer of Indiana, lllinois, Alberta
Project Manager

Sargent & Lundy, LLC
55 East Monroe Street
Chicago, lllinois 60603

Phone: 312-269-7292
Cell: 312-656-2464
Fax: 312-269-9602

From: ADAM C LANDRY/Sargentlundy
To: eric.robeson@bigrivers.com


mailto:/O=BIGRIVERSEXCHANGE/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ERICROBESON
mailto:Bob.Berry@bigrivers.com

Big Rivers Electric Corporation Technology Assessment

Technology Selection

9/6/2011
Technology Selection & Results - Scenario 1
Technology Selection Emission Surplus / (Deficit) vs. Allocation
CSAPR - Selection MACT - Selection CSAPR Il - 2014 (Tons) MACT - 2015 (Ib/mmBtu)
BREC Unit SO, NOy HCI Hg CPM FPM SO, NOy HCI Hg TPM
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for |ROTAMIX@20% [data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit CO1 98% Rem. Removal with HCI emission limits Injection ROTOMIX Sets (145)] (646)| 1.76E-03 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 |Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C02 98% Rem. Removal with HCI emission limits Injection SNCR Sets (189)] (426)| 1.76E-03 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 (Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C03 98% Rem. Removal with HCI emission limits Injection SNCR Sets (111), (737) 1.76E-03| 0.00E+00| 1.00E-03]
Higher L/G or new tower for increased SO2 Advanced
Increase L/G removal to below 0.2 Ib/mmBtu will permit Activated Carbon |Low Oxidation SCR |Electrodes & High
Better Limestone |Advanced reporting SO2 data as prima facia evidence |Injection & New |catalyst + Hydrated |Frequency TR
Wilson Unit W01 Grind Burners + OFA  |of compliance with HCI emission limits SCR Catalyst Lime - DSI Sets 468 2011 1.93E-03 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO1 None Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI 91| 1130 1.72E-03 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO2 None Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI 357 1128 1.67E-03 0.00E+00| 1.32E-02]
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO1 as spare None with HCI emission limits WFGD SCR Upgrade (340)] 456 3.30E-04] 0.00E+00| 1.00E-03]
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO2 as spare None with HCI emission limits WFGD SCR Upgrade (672)] 526 6.30E-04 0.00E+00| 1.00E-03]
Switch to Natural [Switch to Natural Switch to Natural Switch to Natural
Reid Unit RO1 Gas Gas Switch to Natural Gas Gas Switch to Natural Gas|Gas 218| (132)| N/A N/A] N/A
TOTAL (323) 3310






Big Rivers Electric Corporation Technology Assessment

Technology Selection

9/6/2011
Technology Selection & Results - Scenario 2
Technology Selection Emission Surplus / (Deficit) vs. Allocation
CSAPR - Selection MACT - Selection CSAPR Il - 2014 (Tons) MACT - 2015 (Ib/mmBtu)
BREC Unit SO, NOy HCI Hg CPM FPM SO, NOy HCI Hg TPM
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Electrodes & High
Increase L/G for data as prima facia evidence of compliance [Activated Carbon Frequency TR
Coleman Unit CO1 98% Rem. None with HCI emission limits Injection Hydrated Lime - DSI |Sets (145)] (1017), 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Electrodes & High
Increase L/G for data as prima facia evidence of compliance [Activated Carbon Frequency TR
Coleman Unit C02 98% Rem. None with HCI emission limits Injection Hydrated Lime - DSI |Sets (189)] (743)| 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Electrodes & High
Increase L/G for data as prima facia evidence of compliance [Activated Carbon Frequency TR
Coleman Unit C03 98% Rem. None with HCI emission limits Injection Hydrated Lime - DSI_|Sets (111), (1146)| 2.00E-03 0.00E+00| 1.00E-03]
Higher L/G or new tower for increased SO2 Advanced
New Tower removal to below 0.2 Ib/mmBtu will permit Activated Carbon |Low Oxidation SCR |Electrodes & High
Scrubber - 99% [Advanced reporting SO2 data as prima facia evidence |Injection & New |catalyst + Hydrated |Frequency TR
Wilson Unit W01 removal Burners + OFA  |of compliance with HCI emission limits SCR Catalyst Lime - DSI Sets 2565 2011 2.00E-03] 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO1 None Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI 91| 1130 2.00E-03] 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO2 None Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI 357 1128 2.00E-03] 0.00E+00| 1.32E-02]
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO1 as spare None with HCI emission limits WFGD SCR Upgrade (340)] 456 2.00E-03] 0.00E+00| 1.00E-03]
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO2 as spare None with HCI emission limits WFGD SCR Upgrade (672)] 526 2.00E-03] 0.00E+00| 1.00E-03]
Switch to Natural [Switch to Natural Switch to Natural Switch to Natural
Reid Unit RO1 Gas Gas Switch to Natural Gas Gas Switch to Natural Gas|Gas 218| (132)| N/A N/A] N/A
TOTAL 1775 2212






Big Rivers Electric Corporation

Technology Selection

Technology Assessment

9/6/2011
Technology Selection & Results - Scenario 3
Technology Selection Emission Surplus / (Deficit) vs. Allocation
CSAPR - Selection MACT - Selection CSAPR Il - 2014 (Tons) MACT - 2015 (Ib/mmBtu)
BREC Unit SO, NOy HCI Hg CPM FPM SO, NOy HCI Hg TPM
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for |ROTAMIX@20% [data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit CO1 98% Rem. Removal with HCI emission limits Injection ROTOMIX Sets (145)] (646)| 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 |Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C02 98% Rem. Removal with HCI emission limits Injection SNCR Sets (189)] (426)| 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 (Injection or Hydrated Lime - DSI |Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C03 98% Rem. Removal with HCI emission limits Injection SNCR Sets (111), (737) 2.00E-03 0.00E+00| 1.00E-03]
Higher L/G or new tower for increased SO2 Advanced
New Tower removal to below 0.2 Ib/mmBtu will permit Activated Carbon |Low Oxidation SCR |Electrodes & High
Scrubber - 99% [Advanced reporting SO2 data as prima facia evidence |Injection & New |catalyst + Hydrated |Frequency TR
Wilson Unit W01 removal Burners + OFA  |of compliance with HCI emission limits SCR Catalyst Lime - DSI Sets 2565 2011 2.00E-03] 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO1 None Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI 91| 1130 2.00E-03] 0.00E+00| 1.05E-02]
Switch to Natural [Switch to Natural
Green Unit G02 Gas W/FGR Gas W/FGR None None None None 1768| 288 N/A N/A N/A
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO1 as spare None with HCI emission limits WFGD SCR Upgrade (340)] 456 2.00E-03] 0.00E+00| 1.00E-03]
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |Control NH3 slip from|/ Possible
HMP&L Unit HO2 as spare None with HCI emission limits WFGD SCR Upgrade (672)] 526 2.00E-03] 0.00E+00| 1.00E-03]
Switch to Natural [Switch to Natural Switch to Natural Switch to Natural
Reid Unit RO1 Gas Gas Switch to Natural Gas Gas Switch to Natural Gas|Gas 218| (132)| N/A N/A] N/A
TOTAL 3185 2470






Big Rivers Electric Corporation

Technology Selection

Technology Assessment

9/6/2011
Technology Selection & Results - Scenario 4
Technology Selection Emission Surplus / (Deficit) vs. Allocation
CSAPR - Selection MACT - Selection CSAPR Il - 2014 (Tons) MACT - 2015 (Ib/mmBtu)
BREC Unit SO, NOy HCI Hg CPM FPM SO, NOy HCI Hg TPM
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon |Fuel Additive & Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Activated Carbon Electrodes & High
Increase L/G for |ROTAMIX@20% [data as prima facia evidence of compliance |Activated Carbon [Injection or Activated |Frequency TR
Coleman Unit CO1 98% Rem. Removal with HCI emission limits Injection Carbon Injection Sets (145)] (646)| 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon |Fuel Additive & Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 |Injection or Activated Carbon Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Injection or Activated |Frequency TR
Coleman Unit C02 98% Rem. Removal with HCI emission limits Injection Carbon Injection Sets (189)] (426)| 2.00E-03] 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon |Fuel Additive & Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 (Injection or Activated Carbon Electrodes & High
Increase L/G for [SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Injection or Activated |Frequency TR
Coleman Unit C03 98% Rem. Removal with HCI emission limits Injection Carbon Injection Sets (111)] (737)| 2.00E-03] 0.00E+00| 1.00E-03]
Higher L/G or new tower for increased SO2 Advanced
New Tower removal to below 0.2 Ib/mmBtu will permit Activated Carbon |Activated Carbon Electrodes & High
Scrubber - 99% [Advanced reporting SO2 data as prima facia evidence |Injection & New |Injection & New SCR |Frequency TR
Wilson Unit W01 removal Burners + OFA  |of compliance with HCI emission limits SCR Catalyst Catalyst Sets 2565 2011 2.00E-03] 0.00E+00| 1.05E-02]
Switch to Natural [Switch to Natural
Green Unit GO1 Gas W/FGR Gas W/FGR None None None None 1961 202 N/A N/A N/A
Switch to Natural [Switch to Natural
Green Unit G02 Gas W/FGR Gas W/FGR None None None None 1768| 288 N/A N/A N/A
Higher L/G for increased SO2 removal to None needed due
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation None needed due to |ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |oxidation across SCR|/ Possible
HMP&L Unit HO1 as spare None with HCI emission limits WFGD and WFGD Upgrade (340)] 456 2.00E-03] 0.00E+00| 1.00E-03]
Higher L/G for increased SO2 removal to None needed due
Run both pumps below 0.2 Ib/mmBtu will permit reporting SO2 |to oxidation None needed due to |ESP Maintenance
install 3rd pump data as prima facia evidence of compliance |across SCR and |oxidation across SCR|/ Possible
HMP&L Unit HO2 as spare None with HCI emission limits WFGD and WFGD Upgrade (672)] 526 2.00E-03] 0.00E+00| 1.00E-03]
Switch to Natural |Switch to Natural Switch to Natural Switch to Natural
Reid Unit RO1 Gas Gas Switch to Natural Gas Gas Switch to Natural Gas|Gas 218 (132)| N/A N/A] N/A
TOTAL 5056 1542






Big Rivers Electric Corporation

Technology Selection

Technology Assessment

9/6/2011
Technology Selection & Results - Scenario 5
Technology Selection Emission Surplus / (Deficit) vs. Allocation
CSAPR - Selection MACT - Selection CSAPR Il - 2014 (Tons) MACT - 2015 (Ib/mmBtu)
BREC Unit SO, NOy HCI Hg CPM FPM SO, NOy HCI Hg TPM
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 [Injection or Hydrated Lime - DSI |Electrodes & High
ROTAMIX@20% (data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit CO1 N/A Removal with HCI emission limits Injection ROTOMIX Sets N/A (646) 2.00E-03 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 |Injection or Hydrated Lime - DSI |Electrodes & High
SNCR@20% data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C02 N/A Removal with HCI emission limits Injection SNCR Sets N/A (426) 2.00E-03 0.00E+00| 1.00E-03]
Fuel Additive &
Higher L/G for increased SO2 removal to Activated Carbon Advanced
below 0.2 Ib/mmBtu will permit reporting SO2 (Injection or Hydrated Lime - DSI |Electrodes & High
data as prima facia evidence of compliance |Activated Carbon |Control NH3 slip from |Frequency TR
Coleman Unit C03 N/A None with HCI emission limits Injection SNCR Sets N/A (1146)| 2.00E-03 0.00E+00| 1.00E-03]
Low Oxidation SCR
Higher L/G or new tower for increased SO2 catalyst + Hydrated [Advanced
removal to below 0.2 Ib/mmBtu will permit Activated Carbon |Lime - DSI Electrodes & High
Advanced reporting SO2 data as prima facia evidence |Injection & New |Control NH3 slip from |Frequency TR
Wilson Unit W01 N/A Burners + OFA  |of compliance with HCI emission limits SCR Catalyst SCR Sets N/A| 2011] 2.00E-03] 0.00E+00| 1.05E-02]
Potential ESP
SCR@85% HCI Montior in the event that SO2 cannot be |Activated Carbon Upgrades Due to
Green Unit GO1 N/A Removal lowered below 0.2 Ib/mmBtu Injection Hydrated Lime - DSI |ACI and DSI N/A| 1130 2.00E-03] 0.00E+00| 1.05E-02]
Switch to Natural
Green Unit G02 N/A Gas W/FGR None None None None N/A 288 N/A N/A N/A
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
data as prima facia evidence of compliance [across SCR and |Control NH3 slip from |/ Possible
HMP&L Unit HO1 N/A None with HCI emission limits WFGD SCR Upgrade N/A 456 2.00E-03] 0.00E+00) 1.00E-03
Low Oxidation SCR
Higher L/G for increased SO2 removal to None needed due [catalyst + Hydrated
below 0.2 Ib/mmBtu will permit reporting SO2 [to oxidation Lime - DSI ESP Maintenance
data as prima facia evidence of compliance [across SCR and |Control NH3 slip from |/ Possible
HMP&L Unit HO2 N/A None with HCI emission limits WFGD SCR Upgrade N/A 526 2.00E-03] 0.00E+00) 1.00E-03
Switch to Natural Switch to Natural Switch to Natural
Reid Unit RO1 N/A Gas Switch to Natural Gas Gas Switch to Natural Gas|Gas N/A (132)| N/A N/A] N/A
TOTAL N/A 2061







Date: 09/06/2011 09:59 PM
Subject: BREC Technology Selection Matrix

Eric,
Attached is the preliminary Technology Selection Matrix for your review.

While most is self-explanatory, there are a few items that will require some explanation - particularly
related to the Hg emissions.

Let me know a good time Wednesday to discuss.

Regards,

Adam C. Landry
Professional Engineer of Indiana, lllinois, Alberta
Project Manager

Sargent & Lundy, LLC
55 East Monroe Street
Chicago, lllinois 60603

Phone: 312-269-7292
Cell: 312-656-2464
Fax: 312-269-9602



