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Author’s Comment

This plan as originally developed and written assumed the full implementation of the Clean Air Interstate Rule (CAIR) with the related reductions of Sulfur Dioxide (SO2) and Oxides of Nitrogen (NOx) in two phases; Phase I beginning in 2009 for NOx and in 2010 for SO2 and Phase II beginning in 2015.  The plan also assumed the full implementation of the Clean Air Mercury Rule (CAMR) with its related reductions in 2010 for Phase I and in 2018 for Phase II.

As a result of various legal actions, the United States Court of Appeals for the District of Columbia vacated the CAIR on July 11, 2008.  The mandate finalizing this decision has not been issued by the Court as of this date.  Additionally, the Court vacated the CAMR on Feb 8, 2008 and issued the mandate on March 14, 2008, finalizing the decision.  

There has been considerable interest among various interested parties, including Congress, the States, Industry, and the Environmental Community, to consider short-term legislative options to restore some the benefits that were expected from implementation of this important pollution reduction mechanism.1  Some of the alternatives being considered are:
· Legislation reinstating Phase I
· Short Term (2 years or less)

· Medium Term (4 – 5 years)

· Long Term (until superseded by another program)

· Legislation reinstating full CAIR Requirements

With the uncertainty in future regulatory requirements, Big Rivers has modified its original plan and has assumed the implementation of a “New CAIR or CAIR-like” rule with Phase I starting in 2011 for both SO2 and NOx requirements and Phase II starting in 2015.  This new rule will be referred to as CAIR II in this document and will assume the same basic emission reduction requirements that would have occurred under the original CAIR requirements using a market based allowance strategy.  Additionally, the plan assumes implementation of a mercury control rule, similar to CAMR, beginning with Phase I in 2011 and with Phase II in 2018.  A new production cost model, which is dated 09/08/08, was run to reflect these updates.
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Executive Summary
Station Description, Air Emissions Regulations and Units’ Design

Coleman Station

The Coleman Station is a multiple unit plant consisting of three coal-fired units designed to burn Illinois Basin coal.  The units were commercialized in 1969, 1970 and 1972 respectively with a combined net output rating of 440 MW during Ozone Season and 443 MW during Non-Ozone Season. The Coleman Station is regulated as an existing station and must comply with the requirements contained in the Kentucky State Implementation Plan (SIP) for emissions of all regulated pollutants.  The station was originally equipped with high efficiency electrostatic precipitators to control particulate emissions.  

Reid Station

The Robert Reid Station is a multiple unit plant consisting of one coal-fired unit designed to burn Illinois Basin coal and/or natural gas and one combustion turbine with the ability to burn either fuel oil or natural gas.  The units were commercialized in 1966 and 1976 respectively with a combined net output rating of 130 MW.   Reid Station is regulated as an existing station and must comply with the requirements contained in the Kentucky State Implementation Plan (SIP) for emissions of all regulated pollutants.  The Reid unit #1 was originally equipped with mechanical ash separators and was retro-fitted with high efficiency electrostatic precipitators in the 1970’s to control particulate emissions.

City of Henderson Station Two
The Station Two facility is a multiple unit plant owned by the City of Henderson and operated by Big Rivers and consists of two coal-fired units designed to burn Illinois Basin coal.  The units were commercialized in 1973 and 1974 respectively with a combined net output rating of 310 MW during Ozone Season and 311 MW during Non-Ozone Season.  The City of Henderson’s Station Two is regulated as an existing station and must comply with the requirements contained in the Kentucky State Implementation Plan (SIP) for emissions of all regulated pollutants.  The station was originally equipped with high efficiency electrostatic precipitators to control particulate emissions.

Robert D. Green Station

The Robert D. Green facility is a multiple unit plant consisting of two coal-fired units designed to burn Illinois Basin coal.  The units were commercialized in 1979 and 1981 respectively with a combined net output rating of 454 MW during both Ozone Season and Non-Ozone Season. The Green Station is regulated as a new station and must comply with the requirements contained in the Kentucky State Implementation Plan (SIP) and in 40 CFR 60 Subpart D for emissions of all regulated pollutants.  The station was originally equipped with high efficiency electrostatic precipitators to control particulate emissions, low-NOx burners and dual-module, magnesium-lime-based flue gas desulfurization (FGD) systems.  

DB Wilson Station

The DB Wilson Station is a single coal-fired unit designed to burn Illinois Basin coal.  The unit was commercialized in 1986 with a net output rating of 417 MW during Ozone Season and 419 MW during Non-Ozone Season.  The DB Wilson Station is regulated as a new station and must comply with the requirements contained in the Kentucky State Implementation Plan (SIP) and in 40 CFR 60 Subpart D(a) for emissions of all regulated pollutants.  The station was originally equipped with high efficiency electrostatic precipitators to control particulate emissions, low-NOx burners with over-fire air ports; and a four-module, limestone-based FGD systems.  

Sulfur Dioxide

For emissions of sulfur dioxide (SO2) the current permit limit for each Coleman unit is 5.2 lbs SO2/mmBTU heat input.  These limits may be achieved either through the use of a medium sulfur coal or by utilization of a post combustion process.

Additionally, the provisions of the Acid Rain Program (ARP) contained in the Clean Air Act Amendments of 1990 apply to the units at the Coleman Station (C-1, C-2, & C-3).  During Phase I of the ARP the annual allowances allocated to the units were sufficient to balance against the emissions.  However, with the beginning of Phase II the emissions exceeded the annual allowance allocations requiring the purchase of additional allowances.  To mitigate this issue a Flue Gas Desulfurization (FGD) system was installed at the Coleman Station and achieved full operation in early 2006.  This single module, limestone-based system treats the flue gas from all three units providing reductions in SO2 emissions of 98%.  These emission reductions allow the allowance allocations to balance the emissions and provide some surplus allowances for use within the rest of the Big Rivers system or for sale in the market.  

Coleman Station is also subject to the provisions of the CAIR II Rule.  The SO2 provisions of this rule will take effect beginning in 2011.  During the Phase I of the rule (from 2011 – 2014) the allowance surrender ratio will be two allowances for each ton of emissions.  Beginning in 2015 with Phase II of the rule, the surrender ratio will increase to 2.86 allowances for each ton of emissions.  Results from the production cost model indicate that the allocated allowances for Coleman Station will be sufficient to balance against the emissions during both Phase I and Phase II.  There will be allowances remaining to be used to balance emissions in the rest of the Big Rivers system during Phase I. 

Under the SO2 program for Coleman the primary costs are limestone reagent purchases associated with operation of the FGD system. Coleman does not require any FGD additives such as di-basic acid (DBA).

For emissions of SO2 the current limit for the Reid coal fired unit is 5.2 lbs SO2/mmBTU heat input.  This limit may be achieved either through the use of a medium sulfur coal or by utilization of a post combustion process.

Additionally, the provisions of the ARP contained in the Clean Air Act Amendments of 1990 apply to the coal fired unit at Reid Station (R-1). From the beginning of Phase I of the ARP the allowances allocated to the units were not sufficient to balance against the emissions.  This situation continues through Phase II.  To mitigate this issue surplus allowances from other units within the Big Rivers system are used to balance the Reid emissions above the Reid allocations. 

Reid Station is also subject to the provisions of the CAIR II Rule. The SO2 provisions of this rule will take effect beginning in 2011.  During Phase I of the rule (from 2011 – 2014) the allowance surrender ratio will be two allowances for each ton of emissions.  Beginning in 2015 with Phase II of the rule, the surrender ratio will increase to 2.86 allowances for each ton of emissions. The deficiency of allowance allocations will continue and become more pronounced under the requirements of CAIR II.  Additionally, SO2 emissions from the Reid combustion turbine (R-CT) operation will also be subject to the CAIR.  This unit has no SO2 allowance allocations so all Reid CT emissions will be balanced through Big Rivers intra-system transfers or market allowance purchases. 

Under the SO2 program for the Reid Station the primary costs are costs that are related to the need to purchase additional allowances to offset emissions.
For emissions of SO2 the current limit for each Station Two unit is 5.2 lbs SO2/mmBTU heat input.  These limits may be achieved either through the use of a medium sulfur coal or by utilization of a post combustion process.

Additionally, the provisions of the ARP contained in the Clean Air Act Amendments of 1990 apply to the units at Station Two (H-1 & H-2).  During Phase I of the ARP the allowances allocated to the units were sufficient to balance against the emissions.  However, with the beginning of Phase II the emissions were expected to exceed the allowance allocations requiring the purchase of additional allowances.  To mitigate this issue a FGD system was installed at the Station during Phase I and achieved full operation in 1995.  This single-module-per-unit, magnesium-lime-based system treats the flue gas from each unit providing reductions in SO2 emissions of approximately 94%.  These emission reductions allow the allowance allocations to balance the emissions and provide some surplus allowances for use within the Big Rivers system or for sale in the market.  

Station Two is also subject to the provisions of the CAIR II Rule. The SO2 provisions of this rule will take effect beginning in 2011.  During Phase I of the rule (from 2011 – 2014) the allowance surrender ratio will be two allowances for each ton of emissions.  Beginning in 2015 with Phase II of the rule, the surrender ratio will increase to 2.86 allowances for each ton of emissions.  Results from the production cost model indicate that the allocated allowances for Station Two will be sufficient to balance the emissions during both Phase I and Phase II.  There will be allowances remaining to be used to balance emissions in the rest of the Big Rivers system during Phase I.

Under the SO2 program for Station Two the primary costs are lime reagent purchases associated with operation of the FGD system.  Station Two does not require any FGD additives such as di-basic acid (DBA).

For emissions of SO2 the current limit for each Green unit is 0.8 lbs SO2/mmBTU heat input.  These limits may be achieved either through the use of a compliance coal or by utilization of a post combustion process.

Additionally, the provisions of the ARP contained in the Clean Air Act Amendments of 1990 apply to the units at Green Station (G-1 & G-2).  During Phase I and Phase II of the ARP the allowances allocated to the units were sufficient to balance against the emissions.  These dual-module magnesium-lime FGD systems treat the flue gas from each unit providing reductions in SO2 emissions of approximately 97%.  These emission reductions allow the allowance allocations to balance the emissions and provide some surplus allowances for use within the Big Rivers system or for sale in the market.  

Green Station is also subject to the provisions of the CAIR II Rule. The SO2 provisions of this rule will take effect beginning in 2011.  During Phase I of the rule (from 2011 – 2014) the allowance surrender ratio will be two allowances for each ton of emissions.  Beginning in 2015 with Phase II of the rule, the surrender ratio will increase to 2.86 allowances for each ton of emissions.  Results from the production cost model indicate that the allocated allowances for Green Station will be sufficient to balance the emissions during both Phase I and Phase II.  There will be allowances remaining to be used to balance emissions in the rest of the Big Rivers system during Phase I.
Under the SO2 program for the Green Station the primary costs are lime reagent purchases associated with operation of the FGD system.  Green Station does not require any FGD additives such as DBA.
For Wilson emissions of SO2 the current limit is 1.2 lbs SO2/mmBTU heat input.  Additionally, at this rate the scrubber must meet a SO2 reduction of 90%. The regulations require the installation and operation of an FGD system. 

Additionally, the provisions of the ARP contained in the Clean Air Act Amendments of 1990 apply to the unit at Wilson Station (W-1).  During Phase I and Phase II of the ARP the allowances allocated to the unit were sufficient to balance against the emissions.  This four-module limestone FGD system treats the flue gas from each unit providing reductions in SO2 emissions of approximately 91%.  These emission reductions allow the allowance allocations to balance the emissions and provide some surplus allowances for use within the Big Rivers system or for sale in the market.  

Wilson Station is also subject to the provisions of the CAIR II Rule. The SO2 provisions of this rule will take effect beginning in 2011.  During Phase I of the rule (from 2011 – 2014) the allowance surrender ratio will be two allowances for each ton of emissions.  Beginning in 2015 with Phase II of the rule, the surrender ratio will increase to 2.86 allowances for each ton of emissions.  Results from the production cost model indicate that the allocated allowances for Wilson Station will no longer be sufficient to balance against the emissions with the current removal efficiency, requiring the use of either surplus allowances available from the rest of the Big Rivers system or the purchase of allowances from the market.

Under the SO2 program for Wilson Station the primary costs are limestone reagent purchases and enhancement chemicals such as DBA associated with operation of the FGD system.  

Attached Exhibits 1 and 2 demonstrate there are sufficient SO2 allowances in the 2011 -2012 time frame for the Big Rivers generating system to meet compliance without the need to purchase additional allowances. However, there may be costs that are related to the need to purchase additional allowances to offset emissions or credits related to having additional surplus allowances available for sale in the market should actual operations differ from the production cost modeling
Oxides of Nitrogen

The existing Kentucky SIP requirements for the emissions of NOx from the Coleman Plant show that there are no specific rate based limits (ie. in lbs/mmBTU).

Under the provisions for the ARP for NOx reductions, the Coleman Station units are a part of an overall system-wide averaging plan.  As a part of this plan the Coleman units have an annual target limit of approximately 0.49 lbs NOx/mmBTU. To meet this requirement, low-NOx burners were retro-fitted to each Coleman unit in 1993 and 1994.

As a result of various state Clean Air Act Section 126 requests, the Environmental Protection Agency (EPA) issued the NOx SIP Call which provided specific limits on the number of tons of NOx which could be emitted from various states (including Kentucky) during the Ozone Season (May 1 through Sept 30 of each year).  These state emissions budgets were then divided among the various sources within the state and NOx emission allowance allocations were made.  The system wide control plan included modifications to the Coleman units to reduce NOx emissions through the installation of advanced over-fire air systems in 2002 & 2003; to be operated during the annual Ozone Season.

The provisions of the NOx portion of the CAIR II Rule begin in 2011 with the creation of two new allowance allocations, one based on annual requirements, the other based on the continuation of the Ozone Season.  Once the CAIR II requirements begin, the limitations under the NOx SIP Call will expire.  The control plan calls for the continued operation of the installed advanced over-fire air systems but on a year-round basis. The need for additional allowances to balance against station emissions is expected to continue.

Under the NOx program for Coleman Station the primary costs are related to the need to purchase additional allowances to offset emissions or credits related to having surplus allowances available for sale in the market
The existing Kentucky SIP requirements for the emissions of NOx from Reid Station show that there are no specific rate based limits (ie. in lbs/mmBTU)

Under the provisions for the ARP for NOx reductions, the Reid Station coal fired unit is a part of an overall system-wide averaging plan.  As a part of this plan the unit has an annual target limit of approximately 0.9 lbs NOx/mmBTU

As a result of various state Clean Air Act Section 126 requests, the EPA issued the NOx SIP Call which provided specific limits on the number of tons of NOx which could be emitted from various states (including Kentucky) during the Ozone Season. These state emissions budgets were then divided among the various sources within the state and NOx emission allowance allocations were made.  The system wide control plan included modifications to the Reid Station coal fired unit (R-1) to reduce NOx emissions through the  replacement of half the unit’s coal burners with natural gas burners; and through the installation of a flue gas recirculation systems in 2001; to be operated during the annual Ozone Season. Although this has enabled the unit to reduce emissions, the levels are still greater than the allowance allocations requiring the use of either surplus allowances available from the rest of the Big Rivers system or the purchase of allowances from the market.  Additionally, the Reid combustion turbine (R-CT) was equipped with dual-fuel burners in 2001 allowing use of either fuel oil or natural gas combustion.

The provisions of the NOx portion of the CAIR II Rule begin in 2011 with the creation of two new allowance allocations, one based on annual requirements, the other based on the continuation of the Ozone Season.  Once the CAIR II requirements begin, the limitations under the NOx SIP Call will expire.  The control plan calls for the continued operation of the installed Reid NOx control systems on a year-around basis. The need for additional allowances to balance against station emissions is expected to continue.

Under the NOx program for Reid Station the primary costs are related to the need to purchase additional allowances to offset emissions or credits related to having surplus allowances available for sale in the market.
The existing Kentucky SIP requirements for the emissions of NOx from Station Two show that there are no specific rate based limits (ie. in lbs/mmBTU).
Under the provisions for the ARP for NOx reductions, the Station Two units are a part of an overall system-wide averaging plan.  As a part of this plan the station units have an annual target limit of approximately 0.51 lbs NOx/mmBTU. To meet this requirement low-NOx burners were retro-fitted each Station Two unit in 1993 and 1994.

As a result of various state Clean Air Act Section 126 requests, the EPA issued the NOx SIP Call which provided specific limits on the number of tons of NOx which could be emitted from various states (including Kentucky) during the Ozone Season. These state emissions budgets were then divided among the various sources within the state and NOx emission allowance allocations were made.  The system wide control plan included modifications to the Station Two units to reduce NOx emissions through the installation of Selective Catalytic Reduction (SCR) systems to be operated during the annual Ozone Season. This has enabled the units to reduce emissions to a level below the allowance allocations and make surplus allowances available for use throughout the Big Rivers system or for sale.

The provisions of the NOx portion of the CAIR II Rule begin in 2011 with the creation of two new allowance allocations, one based on annual requirements, the other based on the continuation of the Ozone Season.  Once the CAIR II requirements begin the limitations under the NOx SIP Call will expire.  The control plan calls for the continued operation of the installed SCR systems but on a year-around basis.

Under the NOx program for Station Two the primary costs are anhydrous ammonia reagent purchases associated with operation of the SCR system. Costs for sulfur addition to the Station Two FGD are also a result to offset negative process impacts due to the SCRs.
The existing Kentucky SIP and 40 CFR 60, Subpart D requirements for the emissions of NOx from Green Station have a rate based limit of 0.7 lbs NOx /mmBTU heat input.

Under the provisions for the Acid Rain Program for NOx reductions, the Green Station units are a part of an overall system-wide averaging plan.  As a part of this plan the station units have an annual target limit of approximately 0.45 lbs NOx/mmBTU.

As a result of various state Clean Air Act Section 126 requests, the EPA issued the NOx SIP Call which provided specific limits on the number of tons of NOx which could be emitted from various states (including Kentucky) during the Ozone Season. These state emissions budgets were then divided among the various sources within the state and NOx emission allowance allocations were made.  The system wide control plan included modifications to the Green Station units to reduce NOx emissions through the installation of coal re-burn systems to be operated during the annual Ozone Season. This has enabled the units to reduce emissions to a level which provides for system compliance but the levels are still greater than the allowance allocations requiring the use of either surplus allowances available from the rest of the Big Rivers system or the purchase of allowances from the market.

The provisions of the NOx portion of the CAIR II Rule begin in 2011 with the creation of two new allowance allocations, one based on annual requirements, the other based on the continuation of the Ozone Season.  Once the CAIR II requirements begin the limitations under the NOx SIP Call will expire.  The control plan calls for the continued operation of the installed coal re-burn systems but on a year-around basis. The need for additional allowances to balance against station emissions is expected to continue.

Under the NOx program for Green Station the primary costs are related to the need to purchase additional allowances to offset emissions or credits related to having surplus allowances available for sale in the market
The existing Kentucky SIP and 40 CFR 60, Subpart D requirements for the emissions of NOx from Wilson Station have a rate based limit of 0.6 lbs NOx /mmBTU heat input.

Under the provisions for the ARP for NOx reductions, the Wilson Station units are a part of an overall system-wide averaging plan.  As a part of this plan the station units have an annual target limit of approximately 0.47 lbs NOx/mmBTU

As a result of various state Clean Air Act Section 126 requests, the EPA issued the NOx SIP Call which provided specific limits on the number of tons of NOx which could be emitted from various states (including Kentucky) during the Ozone Season. These state emissions budgets were then divided among the various sources within the state and NOx emission allowance allocations were made.  The system wide control plan included modifications to the Wilson Station unit to reduce NOx emissions through the installation of a SCR system in 2003 & 2004; to be operated during the annual Ozone Season. This has enabled the unit to reduce emissions to a level below the allowance allocations and make surplus allowances available for use throughout the Big Rivers system or for sale.

The provisions of the NOx portion of the CAIR II Rule begin in 2011 with the creation of two new allowance allocations, one based on annual requirements, the other based on the continuation of the Ozone Season.  Once the CAIR II requirements begin the limitations under the NOx SIP Call will expire.  The control plan calls for the continued operation of the installed SCR system but on a year-around basis.

Under the NOx program for Wilson Station the primary costs are anhydrous ammonia reagent purchases associated with operation of the SCR system. There are also costs for sulfur addition to the Wilson Station FGD. The sulfur is required to offset negative process impacts due to the SCRs.
Attached Exhibits 1 and 2 demonstrate there are insufficient NOx allowances in the 2008-2012 time frame for the Big Rivers generating system to meet compliance. Additional allowances will need to be purchased to meet compliance. However, there may be costs that are related to the need to purchase additional allowances to offset emissions or credits related to having additional surplus allowances available for sale in the market should actual operations differ from the production cost modeling

SO3 and Opacity Compliance
The current limit for each Coleman unit for emissions of particulate matter is 0.27 lbs /mmBTU heat input.  In addition, emissions shall not exceed 40% opacity based on a six-minute average except that a maximum of 60% opacity is allowed for a period of not more than six minutes in any sixty minutes during certain operational procedures. Also, each unit has established, through testing, an opacity trigger limit that is related to the particulate emission standard.  This trigger limit provides an alternate method of monitoring particulate emissions on a continuous basis. These limits are achieved through the use of a high efficiency electrostatic precipitator.  Due to the FGD design, additional significant reductions are realized as a result of flue gas interaction with the FGD slurry in the spray tower.  

For emissions of particulate matter the current limit for the coal fired Reid unit #1 is 0.28 lbs /mmBTU heat input.  In addition, emissions shall not exceed 40% opacity based on a six-minute average except that a maximum of 60% opacity is allowed for a period of not more than six minutes in any sixty minutes during certain operational procedures. Also, the unit has established, through testing, an opacity trigger limit that is related to the particulate emission standard.  This trigger limit provides an alternate method of monitoring particulate emissions on a continuous basis. This limit is achieved through the use of a high efficiency electrostatic precipitator.

For emissions of particulate matter the current limit for each Station Two unit is 0.21 lbs /mmBTU heat input. In addition, emissions shall not exceed 40% opacity based on a six-minute average except that a maximum of 60% opacity is allowed for a period of not more than six minutes in any sixty minutes during certain operational procedures. Also, each unit has established, through testing, an opacity trigger limit that is related to the particulate emission standard.  This trigger limit provides an alternate method of monitoring particulate emissions on a continuous basis when the unit is utilizing the bypass stack. These limits are achieved through the use of a high efficiency electrostatic precipitator.  Due to the FGD design, additional significant reductions are realized as a result of flue gas interaction with the FGD slurry in the spray tower. Under normal operation post-scrubber particulate emissions are directly monitored on a continuous basis using a particulate monitor in lieu of using opacity monitoring and trigger level values.

For emissions of particulate matter the current limit for each Green unit is 0.1 lbs /mmBTU heat input. In addition, emissions shall not exceed 20% opacity based on a six-minute average except that a maximum of 27% opacity is allowed for a period of not more than six minutes in any sixty minutes during certain operational procedures. Also, each unit has established, through testing, an opacity trigger limit that is related to the particulate emission standard.  This trigger limit provides an alternate method of monitoring particulate emissions on a continuous basis.  These limits are achieved through the use of a high efficiency electrostatic precipitator.  Due to the FGD design, additional significant reductions are realized as a result of flue gas interaction with the FGD slurry in the spray tower.

For emissions of particulate matter the current limit for the Wilson unit is 0.03 lbs /mmBTU heat input. In addition, emissions shall not exceed 20% opacity based on a six-minute average except that a maximum of 27% opacity is allowed for a period of not more than six minutes in any sixty minutes during certain operational procedures. Also, each unit has established, through testing, an opacity trigger limit that is related to the particulate emission standard.  This trigger limit provides an alternate method of monitoring particulate emissions on a continuous basis.  These limits are achieved through the use of a high efficiency electrostatic precipitator. As a result of the operation of the SCR system, there has been an increase in the opacity of the W-1 stack plume.  In order to maintain the opacity levels to those approximately equal to levels prior to the installation of the SCR, a hydrated lime duct injection system has been installed and is operated when the SCR system in utilized.  The primary cost of this operation is the purchase of the reagent. 

Scrubbers By-Products Disposal
At the Coleman Station there are three main sources of combustion by-products; fly ash, bottom ash and scrubber waste.   Due to the nature of these materials they are categorized as special waste.  Fly ash and bottom ash are currently sluiced to the north ash pond.  These materials are then periodically removed from the pond for final disposal at other permitted facilities. Additionally, there are costs related to the disposal of any off-spec gypsum (marketable by-product of the Coleman FGD). Currently, costs associated with the disposal of this waste are incorporated into a third party contract for the handling, hauling and operation of the landfill. No fixation lime is presently required for stabilization of these wastes in the landfills. Beginning in 2009 these wastes will be disposed of in a new facility at the Coleman Station. Consequently disposal costs are anticipated to decrease (in real dollars).

Coleman is unique in the Big Rivers system in that scrubber waste is gypsum which is sold and transported for reuse in other industries including wallboard and cement. The revenue from the sale of this gypsum is netted against the other Coleman disposal costs mentioned above.

At the Reid Station there are two main sources of combustion by-products; fly ash and bottom ash.    Due to the nature of these materials they are categorized as special waste.  The R-1 fly ash is used to blend with the FGD sludge from the Green and Station Two units along with fixation lime to help with stabilization for disposal before being placed in a permitted on-site landfill.

Bottom ash is currently sluiced to the station ash pond.  This material is then periodically removed from the pond for final disposal at the on-site landfill. Currently, costs associated with the disposal of this waste are incorporated into a third party contract for the handling, hauling and operation of the landfill.   

At the Station Two there are three main sources of combustion by-products; fly ash, bottom ash and scrubber waste.   Due to the nature of these materials they are categorized as special waste.  Bottom ash is currently sluiced to the station ash pond.  This material is periodically removed from the pond for final disposal at the permitted on-site landfill. Currently, costs associated with the disposal of these wastes are incorporated into a third party contract for the handling, hauling and operation of the landfill.  Additionally, there are costs that are related to disposal of FGD sludge. Fixation lime is required for stabilization of these wastes in the landfill. In approximately 2015 the on-site landfill will be full and these wastes are planned to be disposed of in an off-site landfill permitted for “special wastes”; consequently disposal costs are anticipated to increase (in real dollars).

At the Green Station there are three main sources of combustion by-products; fly ash, bottom ash and scrubber waste.   Due to the nature of these materials they are categorized as special waste.  Bottom ash is currently sluiced to the station ash pond.  These materials are periodically removed from the pond for final disposal at other permitted facilities. Fly ash is currently handled with a dry system, allowing it to be directly incorporated into the scrubber waste stream or sold as market conditions allow. Scrubber waste is disposed in an on-site special waste landfill. Currently, costs associated with the disposal of these wastes are incorporated into a third party contract for the operation of the landfill.

Additionally, there are costs that are related to disposal of FGD sludge. Fixation lime is required for stabilization of these wastes in the landfill. In approximately 2015 the on-site landfill will be full and these wastes are planned to be disposed of in an off-site landfill permitted for “special wastes”; consequently disposal costs are anticipated to increase (in real dollars).

At the Wilson Station there are three main sources of combustion by-products; fly ash, bottom ash and scrubber waste.   Due to the nature of these materials they are categorized as special waste.  Bottom ash is currently handled in semi-dry condition using conventional material handling equipment and disposed in the on-site landfill. Fly ash is currently handled with a dry system, allowing it to be directly incorporated into the scrubber waste stream or sold as market conditions allow. Scrubber waste is disposed in an on-site special waste landfill. Currently, costs associated with the disposal of this waste are incorporated into a third party contract for the handling, hauling and operation of the landfill.

Additionally, there are costs that are related to disposal of FGD sludge. Fixation lime is required for stabilization of these wastes in the landfill.

Analysis of Impending Air Quality Regulatory Requirements on the 

Big Rivers Electric Corporation 
This report provides a forecasted analysis of Big Rivers Electric Corporation’s multi-pollutant position.  This position report and compliance plan is not intended to be the full economic evaluation of the scenarios described below; only to present potential impacts of these scenarios on environmental compliance. The EPA announced on March 10, 2005 in its CAIR ruling that Phase I NOx and SO2 will start in 2009 and 2010, respectively. This update assumes a CAIR-like rule (identified as CAIR II) with Phase I beginning in 2011 for both SO and NOx; and Phase II beginning in 2015.  Although implementation of CAIR II does not change Big Rivers SO2 allowance allocation, it does change the allowance surrender ratio from the historical one allowance for each ton of SO2 emitted to a ratio of 2:1 in 2011 and 2.86:1 in 2015. The report includes an assumption on the Kentucky Division for Air Quality’s plan for implementing the requirements of CAIR II into KDAQ regulatory requirements and includes assumptions regarding Kentucky’s methodology for incorporating new coal fired plants. Current assumptions utilized in the Big Rivers model are included in the Appendix.

Study Basis:
Projections are based on results from the updated Production Cost Model run of 09/08/08 for Big Rivers as developed by ACES Power Marketing.  These model results included any planned operational parameter changes and were incorporated into the production budget figures for 2009 – 2011. The model runs project that Reid Unit 1 will run after 2008 only when it meets economic targets and will use gas as fuel.  This assumption is included in the “Base Case” of this plan.   Additionally, this plan’s base case assumes sales and purchases of allowances on a year by year basis with each year standing on its own, ie., no banking. However, the 14,000 SO2 Allowances due to be received by agreement from E.ON in the spring of 2009 are treated as banked allowances to be utilized to balance emissions each year the allocated allowances are insufficient. For clarity, charts are included that illustrate these assumptions.  This plan also assumes that each year will begin with the current EPA allocations remaining intact with the study beginning with the year 2009.  Finally, the assumption is made that the SO2 allowance split with the City of Henderson will continue at the percentages used in the Production Cost Model (and detailed in the appendix) throughout the study period and that Big Rivers’ portion of those allowances are added to the annual inventory and would therefore be available to market or used to offset emissions.
SO2 Position:

An allowance bank, and the fact that all the Big Rivers units (except for Reid 1) are scrubbed, mitigates the need for external allowance purchases.  The Big Rivers and City of Henderson, Station Two facilities accumulated an allowance bank early in Phase I of the Acid Rain Program under the Clean Air Act Amendments of 1990. However, beginning in 1999 with Western Kentucky Energy’s operation of the facilities at higher utilization rates and with fuel of higher sulfur content, allowances were drawn from the bank. Finally with the beginning of Phase II in 2000, the bank was completely depleted. Following this depletion, WKE was in an allowance purchase position. Economic evaluations showed that the installation of a SO2 scrubber at the Coleman Plant was the prudent decision. With the full implementation of the scrubber, Coleman Plant is utilizing fewer allowances than allocated thereby generating excess allowances for the Big Rivers system.  This enables Big Rivers to be in the position to sell SO2 allowances for a number of years into the planning period. 
During Phase I of CAIR II, beginning in 2011, Big Rivers will be in a slightly net positive position on a year-by-year basis, enabling Big Rivers to build a bank of allowances adding to the 14,000 from E.ON during this time period; or to sell allowances to provide additional financial support for company operations.  
In 2015, as Phase II of CAIR II begins, this position will reverse and Big Rivers will be in a deficit position each of the following years.  However, if a bank is created beginning in 2008 it will continue to supply allowances to the system at a rate that will enable compliance out through the end of the planning period in 2023. If the bank is not created then Big Rivers will be in the position to require purchases of allowances. 

The following graph depicts the forecasted year by year SO2 allowance balance with the implementation of the CAIR II with no banking of annual surplus allowances. For example, the graph shows in 2013 that there are approximately 10,000 excess allowances that would be sold at year end.
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The following graph illustrates the year-by-year SO2 allowance position for the Big Rivers system through the end of the planning period.
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By including the 14,000 allowances from E.ON mentioned above and utilizing the bank to balance the emissions to zero each year of negative balances (which start in 2015), the first year that significant quantities of allowances would need to be purchased is extended two additional years to 2017. 
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Although not currently in the model, if Big Rivers chooses to maintain an allowance bank and roll over any remaining allowances each year, the following graph illustrates the cumulative allowance balance.
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By incorporating the 14,000 allowances mentioned above, the cumulative graphs below illustrate the increased value of the allowance bank.
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SO2 Conclusion:


Big Rivers will maintain a net positive SO2 allowance balance on a year by year basis from the present through the initial implementation of CAIR II Phase I. Starting in 2015, the first year of CAIR II Phase II, the annual emission surrender requirements will exceed the annual allowance allocation requiring the purchase of additional allowances.

If Big Rivers chooses to utilize allowance banking, a significant inventory could be built during the CAIR II Phase I period.  Starting in 2015, the first year of CAIR II Phase II, the new emissions constraints will begin to deplete the banked allowances. However, the bank will allow continued operation through the 2023 planning period without the need of allowance purchases. 
A third and more likely option would be someplace in the middle ground of maintaining a bank of allowances to mitigate the need for purchasing allowances and also selling some to help the finances of the company.  The quantity sold each year would be flexible depending on the specific annual needs.

NOx Position:
Big Rivers has NOx reduction equipment of various types on each of its coal fired units. This position report assumes that Big Rivers NOx allowance allocation reflects current understanding of regulatory reductions originally intended to occur in 2009 and now moved to 2011 as CAIR II and in 2015, as well as assumptions regarding Kentucky’s methodology for incorporating new coal fired plants. Current assumptions utilized in the model are included in the Appendix.
Similar to SO2, CAIR II will have a corresponding impact to the NOx allowance allocation process and NOx compliance will change from being only an ozone season (May through September) requirement to adding an annual allowance program, thereby requiring a year round NOx emission reduction requirement as well.

This position report’s modeling reflects some instances where the SCRs are removed from service when the unit is operating below the minimum exit gas temperature for which ammonia can be injected.  Below these minimums (typically 70-80% of the unit’s capacity), the lower exit gas temperature would result in the ammonia plating out on the air heater as ammonia bisulfate and plugging the air heater.  This event would require the unit to come off-line for an extended period of time to clean the air heater.  These instances include start-ups and shut-downs due to boiler tube leaks, unit operation under wet coal conditions; and others.  

Big Rivers has a NOx SIP Call Ozone Season allocation of 4,799 allowances for the 2008 season.  Of these, 810 allowances are associated with the City of Henderson, Station Two.  Big Rivers has a cost sharing mechanism with the facility owners which provides for splitting any excess Station Two allowances between the parties.  This agreement also provides for furnishing a number of allowances to HMP&L to offset emissions from HMP&L’s Station One units. NOx allowances remaining are expected to rollover into the Big Rivers CAIR II Ozone Season bank.  Results from the latest Big Rivers model run indicate that the system will be deficit with the CAIR II Ozone Season emission requirements starting with the first year (2011) through approximately 2015, requiring a purchase of approximately 1,000 NOx allowances per year.  Beginning with Phase II the deficit will continue to grow under the more stringent requirements, increasing the quantities of allowances that will need to be purchased.  
Additionally, the CAIR II Annual NOx emission allowance allocations are not expected to be sufficient to offset emissions with the first year of the rule.  With consideration of currently forecasted unit utilizations, for most years of Phase I approximately 2,500 allowances will have to be purchased each year. With the beginning of Phase II Big Rivers will be in a position that will require either the purchase of increasing quantities of CAIR II Annual NOx allowances or the implementation of additional NOx controls no later than 2015.  Any additional controls installed for the CAIR Annual requirements will impact (and help) the CAIR II Ozone Season needs as well.
The following graph depicts the forecasted year by year NOx allowance balance for both the CAIR II Ozone Season and Annual allowance programs. 
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The following graph illustrates the year-by-year NOx allowance position for both the Ozone Season and Annual CAIR II programs for the Big Rivers system through the end of the planning period. [image: image10.emf]BREC Individual Year NOx Allowance Balance (Ozone Season & Annual CAIR)
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The following graphs illustrate the cumulative NOx allowance position for both the Ozone Season and Annual CAIR II programs for the Big Rivers system 
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NOx Conclusion:


Big Rivers is in a somewhat poorer position with regard to NOx emissions.  The company will be slightly deficient with the CAIR II Ozone Season requirements through about 2015.  Beginning with Phase II the system will have an increasing deficit each year requiring allowance purchases into the future. 
For CAIR II Annual requirements the system will start off in a deficit position requiring allowance purchases during Phase I, with significant allowance purchase requirement in the years after 2015 if there is no construction of additional NOx control equipment on the Big Rivers units.  
Mercury Position:
On March 15, 2005, the EPA issued its “Clean Air Mercury Rule” to permanently cap mercury emissions and it will consist of two phases.  Although CAMR has been vacated, this update assumes a new rule with identical provisions except that the Phase I cap will commence in 2011, and will be achieved by “co-benefit” reductions (via ESPs, SCRs and FGDs).  Phase II starts in 2018 and will require additional measures be taken to control mercury emissions from the Big Rivers units.  
There is some level of uncertainty regarding the co-benefit mercury removal that is currently being achieved by the Big Rivers units, with significant difference between the EPA and EPRI data vs. the experience of other data sources.  As a result of this concern a significant mercury testing project was undertaken in 2006 and 2007 to better identify the actual levels of mercury emissions from the Big Rivers units with the existing particulate, NOx, and SO2 control equipment in operation.  Using these study and test results, estimates can be made regarding the mercury removal efficiencies of the existing equipment.
Using the assumptions outlined in the Appendix and the base removal rates for the existing equipment from mercury testing program, the Big Rivers system is projected to build an allowance bank throughout the Phase I period and will be drawing out of the bank through the end of the planning period.

The following graph depicts the forecasted annual Hg allowance bank at the end of each year for the Big Rivers system using this scenario.
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The following graph depicts the forecasted cumulative Hg allowance bank at the end of each year for the Big Rivers system using this scenario.

[image: image14.emf]BREC Cumulative Hg (ozs) Allowance Balance with CAMR

(10,000)

(8,000)

(6,000)

(4,000)

(2,000)

0

2,000

4,000

6,000

8,000

10,000

12,000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Hg Balance (ozs)


Mercury Conclusion:


Although there remains considerable uncertainty regarding the actual mercury emissions from the Big Rivers units, the testing program has brought some focus to the situation. It appears that the company is in a good position with regard to mercury through Phase I.  Further study and testing is required to better determine the impacts of the Phase II requirements.  However, any additional control equipment that is installed to provide enhanced removal of SO2 and NOx emissions is expected to improve Big Rivers’ position on mercury, assuming no changes to the present mercury regulations. 

Mercury Update – June 2008

The DC Circuit Court vacated the CAMR earlier this year and although both EPA and various industry groups appealed this decision asking for a rehearing, on May 20, 2008 the Court denied the petition for rehearing.  This means the vacatur of CAMR stands and EPA will proceed to develop MACT standards for mercury emissions from electric generating units.  At this time it is unknown what emission control levels will be required for Big Rivers’ generating units.  Additionally, future monitoring requirements are also uncertain. 

The Reid Unit 1 Issue (Also see Addendum #1)
There are many issues concerning the possible lay-up or permanent shut-down of the Reid Unit 1.  This is the oldest unit in the Big Rivers system and currently has minimal particulate controls, no SO2 control and some minimal NOx controls as a result of cooling air flow through installed gas burners, or by burning gas alone.  Additionally, the unit may well be impacted in the future by Clean Water Act Sections 316(a) or 316(b) since it operates in a once thru cooling mode.

There are also political and contractual issues associated with a permanent shut-down of the unit.  The best option may be to lay-up the unit starting in 2010.  Any potential use of the unit would then be justified on the value of the generation and cost of necessary fuel and allowances needed for operation.  The economic differences between a lay-up and a permanent shut-down will also have to be evaluated.  

The latest model run results indicate that after 2008 the Reid Unit 1 will operate only when economic dispatch constraints indicate the unit should run utilizing natural gas for fuel.  Generation previously assigned to this unit is forecasted to be picked up by other units within the Big Rivers system. However, there may be more economical options to the burning of natural gas in Reid 1 that could allow the unit to remain available for a longer period of time to help minimize Big Rivers exposure to purchased power at market prices.   

Proposed Big Rivers System Compliance Plan
CAIR II Requirements for NOx
· Operate Reid 1 as is through 2008 – Beginning in 2009, operate Reid 1 on gas in accordance with economic constraints.
· The system will be close to being compliant with the CAIR II NOx Ozone Season Program.
· The system will need to purchase CAIR II NOx Annual Allowances.
· Provide additional NOx control inside the Big Rivers system – Additional NOx removal will be required to assure the system will be compliant with the CAIR II Annual NOx requirements, especially after 2015.
Option 1
· It appears that the installation of an SCR system on one of the Green units by 2012 would provide a level of reduction sufficient to maintain system compliance on a year by year basis with both the CAIR II NOx Season and CAIR II Annual requirements through 2014.
· With this addition the system could develop a small allowance bank during Phase I, but will begin drawing allowances from the bank starting in 2015, depleting it immediately, after which additional allowances will be required.  
· Some additional NOx control will be required to enable the system to be fully compliant through the end of the planning period and beyond.  
· Year by year allowance balance charts are shown below.
· Cumulative allowance balance charts are shown in two ways to illustrate the total allowances which would have to be acquired (1) in the total study period and (2) following the installation of the control device with years prior to that time zeroed out since allowances would have to balance in those years.
· However, the design, purchase, and construction of an SCR by 2012 would dictate a very aggressive schedule. But benefits would still exist even if the SCR was in operation a little later. The capital cost of this installation has not been developed but could exceed $50 million.
Option 2 
· A second alternative would be to install a companion SCR on the other Green unit at the same time.  This would be the least cost time to do the installation and the value of the sale of excess allowances by the second SCR could be significant.  This would also provide a cushion in event of a failure at another unit’s NOx reduction equipment. This addition would help assure system compliance with CAIR II NOx requirements through bank building.
· There are several possible cases regarding the installation of the SCRs in the 2012 through 2015 time period.  These would have to be economically evaluated to determine the best combination of early reductions and allowance bank building vs. the option of delaying the capital investment and potentially purchasing allowances during the intervening years.

· In order to illustrate this alternative, the following charts show installing an SCR on the first Green unit by 2012.  The second unit will be operational a year later in 2013. 
· Year by year allowance balance charts are shown below.
· Cumulative allowance balance charts are shown in two ways to illustrate the total allowances which would have to be acquired (1) in the total study period and (2) following the installation of the control device(s) with years prior to that time zeroed out since allowances would have to balance in those years. 
Option 3 (Model Base Case)
· Consideration must be given to the “do nothing” case in which no additional control equipment is added and both CAIR II NOx Season and CAIR II Annual allowances are purchased.  With the uncertainty inherent in the allowance market and costs associated with control equipment installation, this may be the best economic option for the system
. 
Option 1 – Annual Impacts
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Option 1 – Cumulative Impacts
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Option 1 – Cumulative Impacts with pre-control period zeroed
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Option 2 – Annual Impacts
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Option 2 – Cumulative Impacts
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Option 2 – Cumulative Impacts with pre-control period zeroed
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The Wilson FGD Issue
The Wilson scrubber was originally designed to be a horizontal three-module magnesium enhanced lime reagent system.  Shortly before the startup of the plant, Big Rivers Electric Corporation investigated a switch to limestone reagent.  After a review of the process by the vendor, it was decided to make that change.  Upon startup it was discovered that the system could not meet the environmental emission requirements with two modules running and one spare using limestone.  A fourth module was added by the vendor in order to reclaim the spare.  The system currently just does meet the 90% removal requirements using limestone, but only through considerable plant personnel efforts and the use of additional chemical reagents. Currently the scrubber has several operational and maintenance concerns.  Although a new single replacement module is possible at significant capital cost, the financial model assumes an extended repair and upgrade of the existing modules beginning in 2008. These repairs and upgrades will restore the scrubber and at least maintain its original operational parameters (model base case).
Big Rivers is currently investigating an alternative proposal by a vendor to repair and upgrade the existing modules in a slightly different configuration.  There is a possibility that this configuration would create higher SO2 removal efficiency and through a modification in the chemical process of the system, produce a gypsum by-product that could reduce disposal costs or could even be sold.
CAIR II Phase II Requirements for SO2
· With Reid 1 forecasted to see more limited use beginning in 2009 (i.e., burning gas and operating only when economically viable), the primary contributor to the annual system non-compliance at the beginning of Phase II in 2015 is the Wilson Unit at only 90% SO2 removal. The Coleman, Green, and Station Two units all operate well above 90% SO2 removal.  
Option 1 (Model Base Case)
· Consideration must be given to the “do nothing” case in which no additional control equipment is added and the existing equipment is operated and maintained in “as is” condition. This option will require purchase of CAIR II SO2 allowances in the future when the bank is exhausted.  With the uncertainty inherent in the allowance market and their future value, this may be the best economic option for the system. 
Option 2
· In order to balance on a year by year basis through the end of the planning period and into the future, additional reductions from the base case are required; these may be achieved through increasing the removal efficiency of the Wilson scrubber to 95% by or before 2015. Assuming this is done through the continued use of limestone as a reagent and the creation of a gypsum waste product, there will be impacts on the waste handling at the plant as well as in various other systems requiring capital improvements.  There may also be increased O&M expense.
· In the model base case, as well as the above options, Station Two scrubbers are assumed to operate at the 94% removal efficiency. If additional removal is necessary it may be achieved, however, it is anticipated that an additional thickener (along with associated piping), and at least one additional vacuum filter will be required to treat the additional waste generated from operation at the higher removal efficiencies.  There may also need to be upgrades to the existing systems to the handle the higher flow rates.
· NOTE:  The scrubber modules replacement option mentioned above assumes the installation of a single-module limestone based scrubber at Wilson – similar in design to the newly installed unit at Coleman Station.  Wilson falls under Subpart Da of the Clean Air Act Amendments of 1990 which requires such units to have a spare scrubber module installed. (This is the issue that forced the addition of the fourth module during start-up by the vendor.)  This option would require seeking regulatory relief from this requirement.
Option 2 – Increase Wilson to 95% Removal in 2010
 Individual Year Impact
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Cumulative Impact
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CAMR Requirements for Mercury
· Based upon what is currently known about the CAMR and the anticipated Hg Allowance program.  The State of Kentucky is expected to utilize the model rule and the allocated allowances are expected to be sufficient to balance the mercury emissions at least for Phase I.  
· This assumption is based on expected co-benefit mercury removal as a result of operation of existing air pollution control devices (SCR, precipitator, and scrubber). 

· Big Rivers currently still has fairly limited knowledge about the mercury removal capabilities with the existing control equipment.
· Using data from EPA and EPRI sources, and the mercury testing that was done on all units last year, assumptions can be made that:
· Coleman achieves about 75% removal with the scrubber only

· Station Two achieves 90% reduction with the existing SCR and FGD system (non-oxidized)

· Wilson achieves 75% reduction with the existing SCR and FGD system

· Green is achieving 76% reduction with the existing FGD system
· Reid is achieving minimal reduction with the existing precipitator
· As discussed previously under the NOx compliance section of this plan, it could prove prudent to install one or two SCRs to the Green units. This would likely also produce additional mercury removal co-benefits from these units as well. 

· New mercury emission monitoring systems
 will be required for each of the coal fired operating units.  These will need to be installed, certified and fully operational by January 2009 in order to collect one year of data prior to the start of the Phase I requirement.
· Options for CAMR Monitoring and Reporting
· The following Big Rivers units and associated by-pass stacks require CAMR monitoring and reporting:  Green 1, Green 2, HMPL 1, HMPL 2, HMPL 1 and 2 by-pass stack (1), Reid, Coleman, Coleman by-pass stacks (3) and Wilson.  The CAMR regulations provide options for reporting certified and quality assured emissions from these units. The two options of consideration include continuous mercury monitoring systems (CMMS) and sorbent tube measurement systems (STMS).  There are additional options regarding low mass emission (LME) designation and by-pass stack designation.  All options were considered in developing the WKE CAMR monitoring plan.  

· The leading study to date in the United States on CMMS was sponsored by the Electric Power Research Institute (EPRI) and took place at E.ON’s Trimble County Generating Station.  The 18-month study involved CMMS supplied by all serious contenders.  From this study, there were two particular systems that performed better than the rest of the field.  However, these two systems had several technical issues that kept data availability at an unacceptable low level.  Follow-up correspondence from these suppliers revealed that the systems necessary for Big Rivers would cost an estimated $5,100k which is much higher than traditional SO2 / NOx continuous emission monitoring systems.   Also, the physical space needed for these systems would warrant the replacement of Big Rivers’ existing CEM shelters with larger shelters.

· The STMS are more basic in operation than the CMMS.  With STMS, a known sample volume of stack gas is passed through activated charcoal sorbent tubes.  The tubes are collected and analyzed for mercury concentration.  The results are then calculated in units of ug/scf.  The existing flow monitor output (scf) is utilized in reporting mass emissions.  Typical sample run times are five to seven days.  Although the STMS is more basic in operation, there is some risk of data loss if a sample run is invalidated, resulting in more punitive emissions being reported.  This risk is managed through sorbent tube recovery procedures and analysis.

· The EPA has provided additional options for units that qualify as “low mass emitters” (LME).  Qualification as a LME is based on a demonstration that actual mass emissions will fall below 464 ounces (29 lbs) per year.  Big Rivers has performed mercury emission stack testing on all units.  The testing concluded that the HMPL 1 and 2 scrubbed stacks will have expected mass emissions at approximately ½ of the threshold for LME status and will be eligible to be designated an LME unit.  None of the other Big Rivers units qualify as LME units.  In conjunction with a certified flow monitor output, a LME unit will utilize the mercury “high-tested value” from two emissions tests per year.     
· The regulations provide three options for reporting mercury emissions during use of by-pass stacks:  full monitor system, flow monitor only and maximum potential emissions.  With a full monitoring system, a sorbent tube system would be installed to report actual mercury emissions in conjunction with the flow monitor output.  With a flow monitor only, mercury emissions would be reported by utilizing the published maximum potential concentration rather than actual mercury concentration and the actual flow.  With maximum potential emissions, mercury emissions would be reported by utilizing the published maximum potential concentration and maximum potential flow.  

· Periodic stack testing by applicable EPA regulations is required to demonstrate the accuracy of all measured data reported for Federal Cap and Trade Programs.  With the advent of CAMR, mercury will be included as a cap and trade program.  To date for the SO2 and NOx programs, this testing has been performed with “in-house” personnel through the Environmental and Technical Services Department with the use of a transportable measurement system.  In order to provide this process for mercury emissions, a transportable measurement system would need to be purchased.

· If additional removal of mercury is required (over and above the enhancements indicated above), unlikely for Phase I, possible for Phase II, the required control equipment would need to be installed and operational by 2018.  This could occur if co-benefit reductions are not as high as expected, leading to emissions which are greater than currently thought. 

Note: See update to CAMR on Page 28 of this document.

Addendum 1
Continued Operation of Reid Unit 1 on Coal
Recently there has been consideration given to reviewing the decision to either shut-down or lay-up the Reid Unit.  Forward energy price curves indicate that it may well be economic to continue to operate that unit for the foreseeable future. As is noted earlier in the report, the latest Production Cost Model run results show that any future operation of the unit assumes gas as the fuel. However, the system impact of its continued operation on coal is useful to understand.  Since the current model runs do not include the Reid Unit operating on coal, the graphs below use the assumptions illustrated below:
· Unit capacity factor of 35%

· SO2 Emission rate of 4.5 lbs SO2/mmBTU

· NOx Emission rate of 0.5 lbs NOx/mmBTU

For NOx, the model base case assumes that the system will be in compliance prior to this scenario.  Based on information discussed earlier in this plan, the charts that follow assume that the base case NOx Option 2 is taken and SCRs are installed on Green Unit 2 and Green Unit 1 in 2012 and 2013 respectively.  Additionally, the option was investigated assuming a 50% reduction in NOx emissions from the Reid Unit.
For SO2, the model was run for several scenarios with increasing reductions in emissions.

· Option 1 - Base case impact of Reid Unit running on coal

· Option 2 - Base case with a 50% reduction in emissions from the Reid Unit
· Option 3 - Base case with 95% removal at Wilson

· Option 4 - Base case with a 50% reduction in emissions from Reid and 95% removal at Wilson

For CAIR II NOx Requirements

Individual Year Impacts
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Cumulative Impacts
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Individual Year impacts with 50% NOx Reduction
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Cumulative Year impacts with 50% NOx Reduction
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Cumulative year impact with 50% NOx Reduction and pre-control years zeroed
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CAIR II Requirements for SO2 
Individual Year Impacts – Base Case
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The following charts shows the impact of including the 14,000 Allowances into the first year of negative balance
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Cumulative year impacts – Base Case
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The following charts show the impacts of including the 14,000 allowances into a bank starting in 2009
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Individual Year Impacts with 50% Reduction
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The following charts shows the impact of including the 14,000 Allowances into the first year of negative balance
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Cumulative Year Impacts with 50% Reduction
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The following charts show the impact of including the 14,000 allowances in the bank starting in 2009
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Individual Year Impacts with Wilson at 95% Removal
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Cumulative Year Impacts with Wilson at 95% Removal
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Individual Year Impacts with 50% Reduction and Wilson at 95% Removal
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Cumulative Year Impacts with 50% Reduction and Wilson at 95% Removal
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Summary of Reid 1 Operation on Coal
For NOx, the options of installing an SCR on Green Unit 2 in 2012 and Green Unit 1 in 2013 will still help for longer term system compliance but at the expense (due to Reid 1 on coal) of considerable allowance purchases in the first three years of Phase I. 
· With Reid on coal and SCRs installed on both Green Units the system remains compliant until 2018 for the Annual program and 2020 for the Ozone Season utilizing banked allowances and the zero-out option.

· With a 50% reduction in emissions from the Reid Unit, the combination would show system compliance until 2020 for the Annual program and 2022 for the Ozone Season utilizing banked allowances and the zero-out option.

· It appears that none of the options provide full system compliance through the entire planning period without additional significant NOx reduction at an additional unit (ie. SCR on Coleman Unit 3). Considering the cost of allowances, a careful economic analysis should be performed to follow-up on this option vs. allowance purchase.
· Further investigation of potential low-capital technologies that could provide limited additional NOx reduction is still necessary. 

For SO2, these charts illustrate that of the various scenarios investigated there is not a combination that assures system compliance with the Phase II SO2 requirements as long as Reid Unit 1 continues to burn coal without any SO2 reduction.

· For the base case, and changing Reid Unit to coal, the system remains  compliant only until 2017 utilizing banked allowances

· With a 50% reduction in emissions from Reid the system remains compliant until 2021
· With no reductions in emissions at Reid but increasing the SO2 removal efficiency at the Wilson Unit to 95% in 2010 the system will remain compliant until 2022.
· Only through a combination of both emission reductions at Reid and increasing removal efficiency at Wilson does the system become compliant for the planning period and beyond.

· Further investigation of potential low-capital technologies that could provide limited additional SO2 reduction is still necessary. 

As another alternative, the compliance plan might proceed with no provision for incorporating Reid Unit 1 into the system; but instead operate the unit on a “cost-plus” basis by providing necessary allowances as a part of the power cost.  
 Other Pending Air Quality Issues of Concern to Big Rivers System
(Developments in any of these areas would require changes to the Big Rivers Environmental Compliance Plan)
Regional Haze

The Clean Air Regional Haze Rule proposes controls to limit emissions of particulate, SO2 and NOx in order to restore Class I areas to pristine conditions over a period of time.  In general, affected sources must install Best Available Control Technology (BART) if their emissions are contributing to the regional haze impact.  Most states have accepted the CAIR=BART position in that for those sources which are CAIR affected, those sources will meet the regional haze requirements. Since CAIR focuses specifically on SO2 and NOx, those sources must still make a determination of the impacts of their particulate emissions on the regional haze at the impacted Class I areas. The Regional Planning Organization (RPO) (MANE-VU) for the Northeast and Mid-Atlantic states has indicated that in order to meet the visibility goals under the regional haze rule additional cuts in SO2 emissions will be required. The RPO’s computer studies indicated that even after CAIR and BART requirements were applied the visibility standards would not be met, primarily due to sulfates. The States have agreed to require a 90% reduction of SO2 from 167 facilities that MANE-VU has determined contribute to the visibility problem (Note that most of these facilities are upwind of the region). With these additional reductions, the study anticipates $ 12 billion in health co-benefits. On a broader view, the Regional Haze Rule requires States file their SIPs indicating how they will achieve reasonable progress in visibility improvement by Dec 17, 2007 

Mercury MACT and CAMR
Originally EPA listed mercury as a Hazardous Air Pollutant (HAP) which then requires the use of Maximum Achievable Control Technology (MACT) to be installed on each impacted unit.  Sometime later EPA reversed its position and delisted mercury.  Following this action, EPA issued the Clean Air Mercury Rule (CAMR) as a Cap and Trade regulation.  EPA has been sued on their actions by various environmental groups whose position is that mercury should be regulated as a HAP and meet the MACT requirements.  The Court has yet to issue any ruling on the situation at this point; however major actions are proceeding to comply with the requirements of the CAMR.  If the Court vacates the rule the impact may include additional control equipment on some units depending on the regulated emissions level.  Financial impacts of this situation have not been included in the model. See update on page 28 of this document.
SO3 Concerns

The formation of Sulfur Trioxide (SO3) along with Sulfur Dioxide (SO2) as a result of the combustion of coal is a normal and expected outcome.  However, the addition of Selective Catalytic Reduction (SCR) equipment to coal fired boilers to reduce the emissions of Oxides of Nitrogen (NOx) to meet the requirements of the NOx SIP Call, and in the future the requirements of the Clean Air Interstate Rule (CAIR), has the effect of converting a portion of the SO2 created in the boiler to SO3. Although some portion of this SO3 is collected in various parts of the system, the end effect is to increase the amount of SO3 emitted to the air. These higher levels of SO3 tend to increase the visible emissions (opacity) of the plume, potentially causing violations of the standard.  Additionally, changes in plume characteristics may cause plume touch-downs and impact residents in the area.  Although there are currently no specific emission limitations for SO3, these secondary effects encourage the use of various control techniques (ie. sorbent injection) to minimize the increase in emissions of SO3.  Other, more capital intensive control options are also available on a more site specific basis.
CAIR Plus

There are at least two regional planning organizations (RPO) that have conducted predictive modeling and determined that their regions will still fail to meet the Nation Ambient Air Quality Standards (NAAQS) following the full implementation of the CAIR requirements.  Additionally, the Ozone Transport Commission (OTC) has new modeling which shows additional health benefits of further reductions of NOx and SO2 as well as needing these cuts to assure compliance with the NAAQS Ozone standard. These RPOs have proposed that additional reductions will ultimately be required to assure their compliance.  In many cases these additional controls will come from upwind states.  
· The OTC wants EPA to:
· Initiate another phase to the CAIR Rule with an additional 18% reduction in SO2 and an additional 23% reduction in NOx

· Expand the rule to all 50 states (currently only includes 28 states)

· Include other sources like boilers and manufacturing facilities 

· The OTC indicates this will result in $ 8 billion in health benefits

· EPA has responded that it currently has too many other responsibilities to take on a whole new CAIR rulemaking

· OTC has begun working with Senate staff crafting economy-wide climate change legislation to incorporate these reductions in power plant emissions

These reductions may come from a “CAIR Phase III” or in the form of a SIP Call. Industry groups such as the Midwest Ozone Group (MOG) and the Utility Air Regulatory Group (UARG) are providing modeling efforts to support the current regulatory requirements.
Lowered NAAQS for PM
EPA has just established new PM 2.5 standards in 2006 and now needs to determine how to implement the new values. A key issue is the transition from the older 1997 standards, for which SIPs are required by April 2008 to the more stringent 24-hour standards. EPA’s resolution of this issue may have a significant impact on utility operation.  If EPA made the final non-attainment designations under the new standards effective before 2010, the default deadline for attaining the new standards would precede the compliance deadline for Phase II of CAIR, in effect accelerating the emission reduction requirements.  Additionally, EPA has started its review of the current PM 2.5 standard in order to meet the 5-year review cycle. If, based on this review, EPA determines that an even more stringent standard is warranted, utilities should expect even more reductions in SO2 and NOx emissions. EPA is expected to face significant pressure to reduce the level of the Annual PM 2.5 value, something which it did not do during the 2006 review.

Lowered NAAQS for Ozone
EPA is under a court order to finalize a new NAAQS for Ozone by March 12, 2008.  EPA has proposed to tighten the current standard of 0.08 parts per million (ppm) to between 0.070 and 0.075 ppm.  EPA has also taken comment on a wide range of options including leaving the standard at the currently implemented value of 0.085 ppm to reducing the standard to 0.060 ppm.  The EPA administrator has indicated in testimony that the current value is not protective enough.  A tighter standard could lead to additional reductions in NOx emissions.
Lowered NAAQS for SO2
EPA has entered into a consent degree establishing a schedule for the Agency’s review of the current SO2 NAAQS, including consideration of the effects of a new 5-minute primary standard. If EPA determines that a more stringent SO2 standard is warranted, existing compliance programs may be impacted. The first draft of EPA’s assessment indicates that exposure to current levels of ambient SO2 could have a significant impact on human health

Lowered NAAQS for NO2
EPA has entered into a consent degree establishing a schedule for the Agency’s review of the NO2 NAAQS. If EPA determines that a more stringent standard is warranted, utilities could be faced with additional reductions of NOx above those currently anticipated.
A new short term standard could impact the viability of the Cap and Trade programs.
The first draft of EPA’s assessment suggests, in EPA staff’s review, that concentrations below the current standard may cause adverse impacts on human health. There is, therefore, a serious prospect that EPA will propose a more stringent NO2 standard.
Carbon Dioxide 

The issues surrounding emissions of carbon dioxide and its impact or effect on global climate change is both a science and politically focused discussion.  EPA is set to release its “endangerment findings” report and on either side parties are encouraging the release and encouraging withholding the release of the document.  At this point a commercially available technology to capture and sequester carbon dioxide is some way off.  New generating facilities are being constructed with high efficiency boilers to allow the maximum amount of megawatt hours to be produced at the lowest amount of fuel input. In the immediate time, Big Rivers will continue to monitor this issue and encourage energy conservation measures through its members to reduce the carbon impact of its operations.   
Water Quality Concerns

Section 316(b) Intake Structures

The Clean Water Act section 316(b) Phase II
 rulemaking requires the reduction of adverse environmental impact upon aquatic populations by using best available control technologies (BACT). It covers existing facilities that generate electricity and have a >50 MGD total design intake flow and use > 25% flow for cooling water purposes.

The existing regulation was updated and signed by EPA in February 2004 and published in the Federal Register as a final rule in July 2004. The core requirements include two “performance standards” requiring facilities to reduce deaths from impingement by 80-95% (compared to a “calculated baseline”) and for some also reduce entrainment of fish, eggs, and larvae by 60-90%. 

The Phase II regulations affect Coleman Plant for the impingement standard and may have some effect on the Sebree facilities. No Big Rivers facilities are impacted by the entrainment standard.

Commencing with the Federal Register publication date, facilities have 3.5 years to perform aquatic studies and submit a Comprehensive Demonstration Study (CDS) to their state regulatory agency (KY Division of Water). During that time frame, the following schedule requires implementation:

• 2004 - Develop strategic compliance approach for each facility

• 2005-2007 – Collect data through aquatic studies

• January 2008 – Make compliance decisions and submit CDS to KY DOW

After submittal of the CDS, an implementation schedule and means of measuring compliance must be negotiated with the KY DOW permit writer. The final CDS will be incorporated into each facility’s KPDES permit.

Compliance with the Impingement Standard may be achieved by any one of the following:

• install closed-cycle recirculating system (e.g. cooling towers)

• reduce through-screen intake velocity to < 0.5 fps

• reduce impingement mortality by 80-95% from the calculated baseline using any combination of design and construction technologies, operational measures or restoration

• cost-cost or cost-benefit tests

Compliance with the Entrainment Standard may be achieved by any one of the following:

• install closed-cycle recirculating system (e.g. cooling towers)

• reduce entrainment by 60-90% from the calculated baseline using any combination of design and construction technologies, operational measures or restoration

• current (5 year average) capacity utilization rate of < 15% or a guarantee of future 15% limit

• design intake flow < 5% of mean annual flow of freshwater river or stream

• cost-cost or cost-benefit tests

The Phase II regulations were challenged in the U.S. 2nd Circuit Court by environmental groups. Oral arguments before the court were scheduled for June 2006, with a final decision expected in August or September 2006. The issue of restoration as a compliance option is one of the main concerns for the petitioners. They basically want the installation of cooling towers to be the only compliance option.

Burns and McDonald Engineering was selected from the list of bidders to review the fish studies and then based on the results of each study, develop an appropriate compliance strategy for each Big Rivers station before the January 2008 deadline. Upon approval of the strategies by the Kentucky Division of Water; a compliance schedule will be issued to each Big Rivers station to be implemented during the 2008 -2010 timeframe.

The final decision from the U.S. 2nd Circuit Court of Appeals was finally released on January 25, 2007. In almost all areas, the court agreed with arguments presented by the environmental groups, claiming some portions of the Phase II regulation as illegal and remanding many others back to EPA for revision and another round of notice and comments. The general findings from the suit are listed below:

 • Restoration is out. The court ruled that the restoration option is not legal under the statutes of the CWA.

• Cost-Benefit is out. The court ruled that cost can not be used as the only means with which to opt out of the regulatory requirements, regardless of how little benefit is achieved. Industry is required to install technology to the level of cost it can “reasonably bear”.

• The 80-95% impingement mortality reduction range must be better explained and justified by EPA and facilities must be required to achieve the highest point in the range technologically possible.

• The compliance option of the TIOP (Technology Installation and Operating Plan) has been remanded back to EPA because they did not give adequate notice prior to the issuance of the rule. The approved technologies within the TIOP must also be further justified as BACT.

From all the confusion created by this court ruling, EPA must now step back and determine if it will pull the rule and start over or try to revise the current rule to make it fit the court ruling. In either case, EPA would need to offer industry a delay in the requirement to submit a CDS by January 6, 2008 since it is unknown which technologies are approved and what the new impingement reduction goals are now. We must wait for EPA to react in some way. In the meantime, the fish studies were completed at Coleman and gathering of information on available technologies continues in order to be ready to react to whatever EPA decides.

The only real positive out of this ruling is the court did not agree that closed cooling is the only BACT and it left the door open for EPA to give industry other options to meet the requirements of the rule, if they can be appropriately justified.

On July 9, 2007, EPA officially suspended the Phase II 316(b) regulations in the Federal Register and advised the states to issue NPDES permits using BPJ (Best Professional Judgment) concerning 316(b) issues until such time EPA issues new regulations that meet the courts ruling. Therefore, since the current KPDES permits for Coleman and Wilson are up for renewal, (Sebree was received in December 2004 and is current through 2009) the permits should be issued in the next year or so using the permit writer’s Best Professional Judgment.
Section 316(a) Thermal Impacts
Recent discussion with representatives of the Kentucky Division of Water have indicated that the Division is expected to revisit the issue of thermal impacts of cooling water discharges under section 316(a) of the Clean Water Act.  Big Rivers performed 316(a) demonstrations at both the Coleman and Sebree facilities.  These studies delineated the extent of the thermal mixing zone and fish passage areas in the river.  The Division has said they will likely request confirmation of the original study showing that there have not been any significant changes in the results.

Chemical Mixing Zones
Recent discussion with representatives of the Kentucky Division of Water have indicated that the Division may request KPDES permit holders to evaluate and determine the extent of the chemical mixing zones at the discharge points into the receiving water body.  Although the Division’s focus could be on any chemical of concern, it is expected that for Big Rivers the focus will be on chloride discharges from surface runoff from the special waste landfills and from the treatment system at the Coleman scrubber. 

Status of Existing Ash Ponds

The ash pond at Coleman has been a concern of the KY Division of Water for some time.  The pond has been quite full and the Divisions position has been one of stressing the need to have additional free settling space available.  Construction has begun on a new water treatment facility slightly to the north of the main plant complex.  This structure will be completed by the end of 2008 and will receive ash from all of the Coleman units.
The Reid/ Station Two ash pond receives bottom ash from both the Reid unit and the City of Henderson – Station Two units.  Fly ash from these units is incorporated with scrubber waste and disposed in the Green Station special waste landfill.  The pond operates in an open cycle condition and so must meet water effluent limits at the discharge point.  The ash sluice water utilizes raw river water which may at times contain very high levels of suspended solids – which is one of the effluent limitations.  During these times the permits allow for a “net – gross” limit which takes the influent suspended solids into account.  However, the pond is currently reaching its capacity and continuous compliance becomes more difficult.  There are both O&M and Capital projects under way to help this situation.  Significant amounts of pond dredging are expected and budgeted in the next several years.  Additionally, a project to handle fly ash from these facilities in a dry manner will significantly reduce the quantity of sluice water directed to the pond, increasing the settling time available in the pond.  
Waste Management Issues

Green Station Landfill Capacity

The Green Station landfill is a permitted special waste landfill with a ‘life of the facility” term.  The landfill has been in operation since the startup of the Green Station.  It currently accepts special waste materials from the Green Station, City of Henderson – Station Two, and the Reid Station in the form of fixated scrubber waste, bottom ash and coal pile runoff control pond cleanings.   Current best estimates indicate that the landfill will reach capacity in approximately 7 to 10 years.  Prior to this Big Rivers will investigate various options for the continued disposal on these materials.  These may include development of a new offsite disposal facility, use of an existing third party offsite disposal facility, or trucking the materials to Wilson Station for disposal.  The model base case presently assumes hauling the materials to Wilson.
Green Station Groundwater 

At the Green Station groundwater samples have been taken since the initial phases of the landfill operation.  These samples have traditionally shown some elevation of levels of Sulfates and Chlorides as statistically compared against previously reported values.  Prior to the construction of the landfill this area was heavily utilized for oil production and it is the belief that this prior use is the contributing factor to these increases.  Continuing discussions with the Kentucky Division for Waste Management have led to an assessment process. A plan has been filed with the Division for continued sampling to determine any impacts that may be occurring off site.    
Wilson Station Landfill Capacity

The Wilson Station landfill is a permitted special waste landfill with a “life of the facility” permit term.  The landfill has been in operation since the startup of the Wilson Station.  It currently accepts special waste material from the Wilson Station and periodically from the Coleman Station.  It is permitted to receive special waste from all the Big Rivers generating facilities.  Waste materials are currently being placed in Phase I of the landfill operation.  This area is nearing completion.  Initial planning has begun to expand the landfill into the Phase II area.  This section has sufficient airspace for disposal of material for the foreseeable future.
Wilson Station Groundwater

At the Wilson Station groundwater samples have been taken since the initial phases of the landfill operation.  These samples have traditionally shown some elevation of levels of Chlorides as statistically compared against previously reported values.  Prior to the construction of the landfill this area was strip mined to a depth of approximately 80 feet below the surface and it is the belief that this prior use is the contributing factor to these increases.  Since the site is in a remote location there are currently no uses for the groundwater in the area. Continuing discussions with the Kentucky Division for Waste Management have led to an assessment process.  A plan was filed with the Division which was then published for public comment.  Big Rivers is currently waiting for a final acceptance letter from the Division. There is no additional work anticipated. 

Future Regulatory Requirements
Although there is always a possibility of some changes in the regulations which will tighten the handling requirements for waste materials, EPA has performed two studies in the past to evaluate the disposal of coal combustion waste materials. As stated on the EPA website:

EPA conducted two regulatory determinations on the management and use of coal combustion products, in 1993 (PDF) (75 pp, 216K) and in 2000 (PDF) (25 pp, 324K). As part of these regulatory determinations, EPA evaluated the following eight factors:

· The source and volume of coal combustion products generated per year. 

· Current disposal practices. 

· Potential danger, if any, to human health or the environment from the disposal of coal combustion products. 

· Documented cases in which danger to human health or the environment has been proved. 

· Alternatives to current disposal methods. 

· The costs of such alternatives. 

· The impact of those alternatives on the use of natural resources. 

· The current and potential utilization of coal combustion products. 

In conducting these two regulatory determinations, EPA did not identify any environmental harm associated with the beneficial use of coal combustion products and concluded in both determinations that these materials did not warrant regulation as a hazardous waste. The beneficial use of coal combustion products can include both encapsulated and unencapsulated applications. EPA recognizes that unencapsulated uses of coal combustion product require proper hydrogeologic evaluation to ensure adequate groundwater protection. The 2000 regulatory determination recommended a separate review addressing the use of coal combustion wastes as fill for surface or underground mines, which is currently underway. (From EPA Website – August 2007)
As is stated, EPA recognized that some additional study was warranted and requested public input into the process.  Again from the EPA website:

EPA is seeking public comment on additional information on the disposal of coal combustion waste. In May 2000, EPA issued a Regulatory Determination on Waste from the Combustion of Fossil Fuels. Since EPA issued the determination, additional information has become available for public comment through a Notice of Data Availability (NODA). This information includes: (1) a joint EPA and Department of Energy study on the management of coal combustion waste in landfills and surface impoundments that have been permitted, built, or laterally expanded over approximately the last ten years, (2) an assessment of damage cases, and (3) a draft risk assessment on the management of coal combustion wastes in landfills and surface impoundments. 

EPA will consider all the information provided through the NODA, the comments and new information submitted on it, as well as the results of the peer review of the draft risk assessment as it continues the follow-up on its regulatory determination for coal combustion wastes disposed of in landfills and surface impoundments. The public will have 90 days to comment on the information once it is published in the Federal Register.

EPA has extended the deadline for comments twice, with the final extension ending on February 11, 2008.  Big Rivers will continue to watch this development. However, since the focus is on use of coal combustion wastes as fill for surface or underground mines, the impact is expected to be minimal. 
Additionally, the Kentucky Division of Waste Management has made some comments regarding possible updating of the Kentucky regulations on coal combustion waste. However, no changes are expected unless EPA determines that additional regulation is required for these materials.  
Environmental Regulations Associated With 
Big Rivers Transmission Operations 

Spill Prevention, Control and Countermeasures (SPCC) Regulations

EPA regulations found in 40 CFR 112 require facilities that have over 1,320 gallons of oil to prepare and implement a spill plan to prevent the spilling of oil into navigable waters of the United States.  The plan is commonly referred to as a SPCC Plan.  Big Rivers exceeds the threshold quantity of 1,320 gallons of oil at all 24 substations within its transmission system and also at its ET&S Transmission facility located on Airline Road in Henderson, Kentucky.

As part of the implementation process of the SPCC Plan, Big Rivers is required to provide containment measures at all facilities to contain oil should it leak or spill from equipment within the substation or facility.   Typical types of containment measures include physical or manmade structures such as dikes, containment curbs, oil/water separators and pits.   Big Rivers currently has containment structures installed at half of the substations within its distribution system.   The remaining substations will need to have some type of containment measures installed or implemented by July 2009, which is the deadline currently prescribed by the EPA in the SPCC regulations.

Big Rivers currently has $536,409 in its 2008 budget for the installation of containment equipment.

PCB Regulations

Big Rivers currently utilizes electrical equipment within its transmission system that contains Polychlorinated Biphenyls or PCBs.  In accordance with regulations found in 40 CFR 761, all PCB equipment at a concentration of 50 ppm or above is required to be handled, stored and disposed in a manner that complies with specific regulations.  All electrical equipment that Big Rivers retires, and which contains greater than 50 ppm of PCBs, is sent to a disposal facility that is licensed to dispose the regulated waste.  Big Rivers routinely budgets approximately $6,000.00 annually for the disposal of PCB waste.   

Underground Storage Tank Regulations

The Kentucky for Environmental Protection regulates the operation of Underground Storage Tanks (USTs) under 401 KAR Chapter 42.  Big Rivers currently has three (3) regulated USTs that are in operation.  The USTs contain either diesel fuel or gasoline.  

Climate Change Regulations

Big Rivers currently utilizes limited amounts of Sulfur hexafluoride (SF6) in various components within its substations.   SF6 is considered a potent greenhouse gas.  There are currently no environmental regulations associated with greenhouse gases such as SF6, but there is a flurry of activity in the federal legislature trying to enact such regulations.  The units that contain SF6 could potentially be impacted by climate change legislation, but the impact is believed to be minimal due to the relatively low amount used within the transmission system (less than 1 ton).

Big Rivers is a participant in EPA’s SF6 Emission Reduction Partnership for Electric Power Systems.  The program is voluntary for participants from the electric utility sector who collectively prevent SF6 gas from escaping to the environment via leak detection and repair programs.  Program participants have decreased SF6 emission rates by 32% since 1999.  Big Rivers was one of the original members to register for the program.

Hazardous Waste Regulations

The handling and disposal of hazardous waste is regulated under Kentucky regulation 401 KAR 30-38 & 43-44.  Big Rivers is considered a Conditionally Exempt Small Quantity generator under the hazardous waste regulations.  This type of status minimizes the requirements that Big Rivers has under the regulations.  The generator status is monitored monthly to assure that it does not change, which would require more stringent regulations.

The Emergency Planning and Community Right-to-Know Act (EPCRA)

EPCRA establishes requirements for facilities regarding emergency planning and “Community Right-to-Know” reporting on hazardous and toxic chemicals.  The regulatory provisions help increase the public’s knowledge and access to information on chemicals at individual facilities, their uses, and releases into the environment.  Big Rivers is responsible for submitting various reports to state and local emergency planning committees under the EPCRA regulations.

Explosives Permits

Big Rivers has permits from the Kentucky Division of Explosives and Blasting & the Bureau of Alcohol, Tobacco and Firearms which permits the use of blasting agents needed for stump removal within the system.

Pesticides Applicator License

Big Rivers has pesticides applicators licenses for the utilization of pesticides and herbicides needed for clearing purposes within the system. 

Appendices

MODEL ASSUMPTIONS
Base Case Assumptions

Unit Operation:

1. Reid Unit 1 is not expected to operate routinely after 2008. Unit operation will be dependent upon economic constraints. Boiler operation will be using natural gas.
2. For modeling purposes all generation from the Reid Combustion turbine is assumed to occur during the Ozone Season.

3. Unit operation is based on results from the 09/08/08 Production Cost Model run for the planning period as developed by ACES Power Marketing for Big Rivers. 

SCR Operation:

1. Currently installed SCRs are expected to operate at 90% average removal efficiency while on line.  Full season removal efficiencies, which are calculated based on expected “unit events”, are used to determine allowance use.  These include unplanned unit outages and associated startup situations including SCR warm-ups.
2. SCR removed from service when load level/flue gas temperature is below ammonia-feed cutoff point.
3. No restriction on ramp rates beyond original unit design limits.
Scrubber Operation

1. Coleman will operate at a 98% removal rate through the plan period.
2. Green Station will operate at a 97% removal rate through the plan period.
3. Station Two will operate at a 94% removal rate through the plan period.
4. Wilson will operate at a 91% removal rate through the plan period.
Allowance Prices (Nominal $/ton) as used in the Production Cost Model:

	YEAR
	SO2 $/ton
	YEAR
	NOx $/ton

	2009
	$140 
	2009
	$700

	2010
	$115 
	2010
	$650

	2011
	$434 
	2011
	$2,120

	2012
	$439 
	2012
	$1,951

	2013
	$438 
	2013
	$1,909

	2014
	$425 
	2014
	$2,570

	2015
	$294 
	2015
	$3,071

	2016
	$288 
	2016
	$2,863

	2017
	$265 
	2017
	$2,764

	2018
	$247 
	2018
	$2,665

	2019
	$196 
	2019
	$2,564

	2020
	$144 
	2020
	$2,574

	2021
	$122 
	2021
	$2,578

	2022
	$106 
	2022
	$2,581

	2023
	$98 
	2023
	$2,584


Expected Split of Allowances between Big Rivers and City of Henderson


[image: image67.emf]City BREC

2007 30.45% 69.55%

2008 30.45% 69.55%

2009 30.45% 69.55%

2010 30.45% 69.55%

2011 30.45% 69.55%

2012 32.05% 67.95%

2013 32.05% 67.95%

2014 32.05% 67.95%

2015 32.05% 67.95%

2016 32.05% 67.95%

2017 32.05% 67.95%

2018 32.05% 67.95%

2019 32.05% 67.95%

2020 32.05% 67.95%

2021 32.05% 67.95%

2022 32.05% 67.95%

2023 32.05% 67.95%


General













These are ballpark estimates, based on the assumptions below, which include the Kentucky Division for Air Quality’s initial allocation of the state-wide allowance pool (which should not change), the amount of new generation in the state, and other unknowns.




CAIR II NOx Ozone Season 












2008: NOx SIP Call Allocation












2011 - 2014: CAIR actual allocations











2015 - 2023 latest proposed from KYDAQ (which includes a 2% set-aside)










CAIR II NOx Annual

2011 - 2014: CAIR actual allocations











2015 - 2023 latest proposed from KYDAQ (which includes a 2% set-aside)










CAIR II SO2:












Assumes that a surrender ratio (e.g. surrendering 2 for 1) equates to receiving that fraction (e.g. half) of Acid Rain allowances; technically, we will still receive the same number of allowances but will have to surrender multiple allowances for each ton of emissions.

2011-2014: assume surrender of 2.0 for 1 





2015+: assume surrender of 2.86 for 1 







Mercury:













2011-2017: 5% withheld / 2018+: 10% withheld




PRODUCTION COST MODEL OUTPUTS
The following sheets provide output printout sheets from the December 15, 2007 production cost model runs as developed by ACES Power Marketing for Big Rivers and are arranged as follows:

· Portfolio Report
· Production Report
· Fuel Report
· Emissions Report

· Outage Report

� EMBED PBrush  ���





BREC Cumulative NOx Allowances Balance (Ozone Season and Annual CAIR) 
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BREC Cumulative NOx Allowance Balance (Ozone Season and Annual CAIR 





"Base Case with G2 SCR in 2012_Pre-SCR Zeroed"





(30,000)





(25,000)





(20,000)





(15,000)





(10,000)





(5,000)





0





2009





2010





2011





2012





2013





2014





2015





2016





2017





2018





2019





2020





2021





2022





2023





Ozone Season





Annual





BREC Cumulative NOx Allowance Balance (Ozone Season and Annual CAIR) 





"Base Case with G2 SCR in 2012 & G1 SCR in 2013"
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BREC Cumulative NOx Allowance Balance (Ozone Season and Annual CAIR) 





"Base Case with G2 SCR in 2012 & G1 SCR in 2013_Pre-SCR Zeroed"
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BREC SO2 Individual Year Allowance Balance (with CAIR Allotments)





"Base Case_W1 at 95% in 2010"
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BREC Cumulative NOx Allowance Balance (Ozone Season and Annual CAIR) 





"Base Case with R1 Coal & G2 SCR in 2012 & G1 SCR in 2013"
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BREC Cumulative NOx Allowance Balance (Ozone Season and Annual CAIR) 





"Base Case with R1 Coal & G2 SCR in 2012 & G1 SCR in 2013_Pre-SCR Zeroed"
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BREC Cumulative NOx Allowances Balance (Ozone Season and Annual CAIR) 





"Base Case with R1 Coal at 50% NOx Reduction_G2 SCR in 2012 & G1 SCR in 2013"
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BREC Cumulative NOx Allowances Balance (Ozone Season and Annual CAIR)





"R1 on Coal & 50% NOx Reductiion_G2 SCR in 2012 & G1 SCR in 2013_Pre-SCR Zeroed"
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� Although no economic studies have been run to evaluate the alternatives of the addition of control equipment vs. the purchase of allowances, the Production Cost Model assumes allowances will be purchased or sold on a year-by-year basis to balance the account.  Economic studies will need to be run to verify that this is the best economic decision for the Big Rivers system. 


� Currently the state of the art in continuous monitors is questionable.  Big Rivers expects to utilize sorbent tube monitoring systems for a least a period of time to allow continuous monitoring technology to catch up.


� Phase I was implemented in 2003 to cover new facilities constructed on new (greenfield) sites.
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City-BREC Split

								HMPL Take from BREC Model

								City		BREC

						2007		30.45%		69.55%

						2008		30.45%		69.55%

						2009		30.45%		69.55%

						2010		30.45%		69.55%

						2011		30.45%		69.55%

						2012		32.05%		67.95%

						2013		32.05%		67.95%

						2014		32.05%		67.95%

						2015		32.05%		67.95%

						2016		32.05%		67.95%

						2017		32.05%		67.95%

						2018		32.05%		67.95%

						2019		32.05%		67.95%

						2020		32.05%		67.95%

						2021		32.05%		67.95%

						2022		32.05%		67.95%

						2023		32.05%		67.95%





Assumptions

		

				Heat Input		Note:  Ozone Season @ 91% cap

						minus outage hours

						Note: Remainder of year = balance

						Note: Start-up MBtu from "Resource Data"

						divided by 12 for each month

						Note: 2008 R1 Coal and Gas (O-Season

						use Gas only)>>2009 & beyond gas only for both RT and R1

						Note: All R1 gen in Ozone Season (except 08)

						Note: To be conservative:  all RT gen in O-Season
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