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ADVANCED SOFTWARE APPLICATIONS TC "ADVANCED SOFTWARE APPLICATIONS" \f C \l "3" 
Mitigation Option: Lowering Air Emissions by Advanced Software Applications: Neural Net TC "Lowering Air Emissions by Advanced Software Applications: Neural Net" \f C \l "4" 
I. Description of the mitigation option
There are many areas of power plant operation where Advanced Software Applications could lower air emissions from current levels.  These processes range from the primary power generation equipment, to the various air pollution control devices (APCDs), such as scrubbers, precipitators, baghouses, and SCR units.  The best gains in emission reduction couple state-of-the-art APCDs with advanced software applications operating within or in concert with the DCS. This mitigation option discusses Neural Network software to lower NOx emissions at coal combustion low-NOx burners.  Other examples may be found in the Appendix.

Many power plant processes/devices, such as fan speeds, air damper positions, air and coal flows, are automatically controlled by the Distributed Control System (DCS).  The DCS is a networked computer system with “distributed” input/output electronic hardware near the plant control devices, and “live” displays for the control room operators.  Given the current state (on/off status or analog value) of every device tag in its database, the DCS uses feedback control algorithms to drive many controlled device variables.  Set-points are optimized for the current desired mode of plant operation, such as satisfying a specified megawatt demand at the best possible heat rate.  

Specific add-on air emission control devices (low-NOx burners, wet/dry scrubbers, SCR/NSCR, carbon injection, electrostatic precipitators, baghouses, etc.) may have components under DCS control.  Emissions of particulate, NOx, SO2, and CO may be optimized by DCS control of primary plant or control device variables.  By simply monitoring CEMS real time values in the DCS, traditional control loops could be enhanced to lower emissions.    

Model Predictive Control is an advanced method of process control that improves on standard feedback control by predicting how a process will react to changes in its inputs.  With an equation-based mathematical model for CO or NO​​x generation, a power plant would be able to minimize excess emissions during operational changes, such as load reduction.

Neural Networks offer advanced software control by “training” the software to “know” where outputs should be in relation to many inputs.  Unlike traditional mathematical equation models, neural networks do not demand intimate understanding of the process.  A neural network, sometimes referred to as “fuzzy logic,” is a type of “artificial intelligence” statistical computer program, which classifies large and complex data sets by grouping cases together in a manner similar to the human brain.  Neural networks “learn” complex processes by analyzing their performance data.

San Juan Generation Station (SJGS) is currently working with a predictive neural network on Units 1 and 2 to lower NOx emissions.  This advanced software application, provided by the DCS vendor, minimizes NOx formation by optimizing air flow to the burners (e.g., optimal flame temperature).  SJGS is gaining experience with this type of software, anticipating the installation of state-of-the-art low-NOx burner hardware.  When these burners are installed on all units, increased reductions in NOx are anticipated.  Neural network software results in lower NOx emissions than if the burners were controlled by standard DCS software alone. 

The neural network uses inputs from the NOx and O2 CEMS, Carbon Monoxide (CO) emissions, burner air, secondary combustion air, coal flow, flame temperature, fan speeds, damper positions, etc.  There could be dozens of inputs.  The network is trained to identify the relative contribution of each process input to NOx formation as measured by the CEMS.  The network is trained across varying modes of plant operation – full load, partial load, startup, etc. at the lowest possible NOx emissions.  Then, as the generating unit operates in various modes, the neural network predictions refine the control actions the DCS would take on its own.  This refinement lowered NOx emissions by approximately 25% at an Entergy coal fired plant (Intech, July 2006 – “Netting a Model Predictive Combo”).

[11/1/06] Clarification: CO2 readings do not correlate significantly to NOx control.  Inputs from the NOx, CO, and O2 CEMS are used.

Benefits:  NOx reductions of 10% – 30%. [11/1/06] Expansion: Earn NOx Trading Credits as future regulations may require. [11/1/06] Expansion: Another important benefit is that tighter process controls from the neural network may improve the plant heat rate.  When the heat rate improves, less energy is needed to maintain required MW load.  With less associated stack gas volume for that load, all pollutant emissions decrease.
Trade-offs:  Neural network cannot adapt to unforeseen upsets for which it was not originally trained.  Neural net refinement control may have to be removed in these situations.  
[11/1/06] Expansion: Some existing boiler controls may need to be automated so the neural network can act on them via the DCS.  There are significant associated hardware, software, and labor costs. In combustion control schemes, optimizing NOx for lowest emissions generally increases CO.  CO emissions might increase because the neural network allows CO to ride very close to its regulatory limit. Without the network, CO is manually controlled to a lower level providing a cushion for upsets.

Software is processor-intensive.

In many instances, the neural net can actually increase CO emissions. This is because you actually can run right up to your CO limit most of the time - while without the neural net you generally try to provide yourself with a cushion because by the time you realize you are approaching your limit it takes a fair amount of time to manually adjust the combustion. Also, generally, lower NOx emissions mean higher CO emissions (at least with combustion controls). 

Burdens:  Cost of software application, more powerful computer hardware, “training” labor.  Cost of upgrading some of the other controls on the boiler. The neural net is not much good unless it can actually adjust the equipment such as dampers, burner air registers, fan speed, etc. The controls have to be automated and have to be compatible with the neural net.  

II. Description of how to implement

A. Mandatory or voluntary:

This option is being considered by San Juan Generating Station as part of consent decree to reduce NOx emissions.  It may be a viable option for 4CPP.  There may be some grants available to help fund such upgrades to existing power plants in Four Corners area. 

[11/1/06] Expansion: 4CPP has also installed neural networks and is gaining experience with process and emissions optimization.  Desert Rock’s potential use of this option is unknown.  

B. Indicate the most appropriate agency(ies) to implement:

Federal, State, Tribal regulations should not specify specific control strategies, but rather impose emission limits reasonable for modern control strategies.  Grandfathering of plants under NSR for installing enhanced controls, is another debate.  However, if Federal NOx budget trading is extended to this area under a Clear Skies option, the economic incentive of expensive NOx trading credits to either buy or sell would encourage the final emissions control step of “advanced software applications” to realize optimum economic and environmental benefits.

[1/10/07] Differing Opinion: Using NOx Budget trading and other grand fathering strategies do not address the pollution problems associated with old, out of date coal fired power plants. The Four Corners Power Plant is the top emitter of NOx in the Nation. Two coal fired power plants with high levels of emissions are located in the Four Corners. Grand fathering should not be an option. Extensive emissions clean up and control is necessary.
III. Feasibility of the option
A. Technical: Neural network technology is a viable control approach well established in many industrial process settings, but requires intensive computational capability.  Powerful, cost-effective computers of recent years have facilitated growth of this technology.  Due to some limitations to this control strategy, it takes its place with other advanced control strategies, such as Model Predictive Control.

B. Environmental: Environmental impacts are incidental, such as increased power consumption for more powerful computer hardware.

C. Economic: Software costs and labor are reasonable in light of the long term emission reductions attained.  Generally, software costs are much less than capital expenditures for physical APCDs. 

The Monitoring Work group asked if additional CEM or other technology be required to operate as part of the neural net feedback loop.  SJGS and 4CPP have existing NOx CEMS to meet state and federal Acid Rain Program monitoring requirements.  Acid Rain requires a high level of data quality assurance, including daily calibrations.  A neural network continues to function upon loss of one or more inputs, within statistical limits.  NOx minimization control would continue during occasional loss of the NOx CEMS input.

IV. Background data and assumptions used:
ISA Intech article

Information from San Juan Generating Station

There are many other sources of relevant information, including AWMA, Argonne, DOE.

V. Any uncertainty associated with the option Low.
VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues to the other Task Force work groups
Advanced Software Applications, including neural network control technology, could apply to sources in the Oil and Gas sector
.
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Mitigation Option: Control Technology Options for Four Corners Power Plant TC "Control Technology Options for Four Corners Power Plant" \f C \l "4"  

I. Description of the mitigation option
Summary of Option

Presumptive Best Available Retrofit Technology (BART) emission limits for SO2 should be applied to all units at Four Corners Power Plant (FCPP).  Presumptive BART emission limits for NOx should be applied to Units 1, 2 and 3; and combustion controls and Selective Catalytic Reduction (SCR) on Units 4 and 5.  When BART for PM10 at FCPP is analyzed, the regulatory authority and the facility should consider the control level achieved at San Juan Generating Station. 

Background: Best Available Retrofit Technology (BART)

The Four Corners Power Plant consists of five pulverized coal fired boilers. Each boiler was built between 1962 and 1977 and emits more that 250 tons per year of visibility-impairing pollution.  The units are therefore subject to the Best Available Retrofit Technology (BART) requirements under the Regional Haze Rule.  The BART requirements mandate industrial facilities that cause or contribute to regional haze to control emissions of visibility-impairing pollutants.  The Clean Air Act (CAA) states that BART guidelines shall apply to fossil-fueled fired generating power plants with a capacity greater than 750 MW (§169A(b)).  The CAA does not exempt individual units of any size from BART requirements.

For Electric Generating Units with a capacity greater than 200 MW, the Environmental Protection Agency (EPA) has provided (rebuttable) presumptive emission limits for sulfur dioxide (SO2) and nitrogen oxides (NOx), based on boiler size, coal type and controls already in place. EPA “analysis indicates that these controls are likely to be among the most cost-effective controls available for any source subject to BART, and that they are likely to result in a significant degree of visibility improvement.” (70 FR 39131, July 6, 2005).  Because the two smaller units (#1 & #2, each at 190 gross MW) are subject to BART and are close in capacity to EPA’s 200 MW threshold, the rationale for applying presumptive limits should hold for those units as well. Those presumptive limits (which are 30-day rolling averages) are:

1. Unit #1 is 190 gross MW dry bottom wall-fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

2. Unit #2 is 190 gross MW dry bottom wall -fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

3. Unit #3 is 253 gross MW dry bottom wall -fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

4. Unit #4 is 818 gross MW cell-burner: 0.15 lb SO2/mmBtu and 0.45 lb NOx/mmBtu

5. Unit #5 is 818 gross MW cell-burner: 0.15 lb SO2/mmBtu and 0.45 lb NOx/mmBtu

Background: FCPP Emissions
In the 1980s, Arizona Public Service (APS) installed venturi scrubbers on Units 1-3, and early generation spray tower scrubbers—but with significant stack gas bypass—on Units 4 and 5.  In 2003, APS began a program to further reduce SO2 emissions at FCPP by eliminating most stack gas bypass.  APS succeeded in bringing emissions down from a 30-day rolling plant wide average of 0.44 lb/mmBtu in 2003 to 0.16 lb/mmBtu by 2005, with further improvement to 0.14 lb/mmBtu; this represents a removal efficiency of 92 percent. Although NOx and PM10 emissions were not addressed in that effort, NOx emissions have been reduced slightly, but FCPP is still the largest emitter of NOx among coal-fired power plants nationwide.1 The current rate at which FCPP emits NOx is approximately 0.54 lb/mmBtu.

The FCPP is located on the Navajo Reservation, and was previously regulated by emission limitations set by the State of New Mexico.  The Tribal Authority Rule, however, generally stated that state air quality regulations could not be enforced against facilities on the Indian reservation.  EPA, therefore, has to issue federally enforceable emission limitations for FCPP.  On August 31, 2006 EPA Region 9 proposed a Federal Implementation Plan (FIP) to establish federally enforceable emission limits for SO2, NOx, total PM, and opacity. The proposed FIP would require 88 percent removal of plant wide SO22 on an annual rolling average basis. This would result in plant wide annual average SO2 emissions being limited to 0.24 lb/mmBtu on coal projected to be burned in 2016.3  The proposed FIP would require NOx emissions not to exceed 0.85 lbs/MMbtu for Units 1 and 2, and 0.65 lbs/MMbtu for Units 3, 4 and 5.
[1/10/07] Expansion: The Four Corners Power Plant is located on the Navajo Reservation and the Tribal Authority Rule has stated that state air quality regulations could not be enforced against facilities on the Indian Reservation.  It is imperative that a firm agreement between the Navajo Tribe and the Federal EPA be negotiated  to guarantee that the Federal EPA will be the regulatory and enforcement agency for the Four Corners Power Plant (FCPP) clean up process. This will allow the Federal EPA to regulate and enforce emission limits for SO2, NOx, PMs and opacity that are specified in the new EPA Region 9 FIP. 
Presumptive BART at FCPP

Sulfur Dioxide

The application of presumptive BART limits for SO2 on Units 1-5 at FCPP would result in a plant wide annual average of 0.15 lbs/MMbtu or 93 percent removal based on future coal.  Estimated emissions for 20184 are shown in Figures 2 & 3 for emissions at the current level of control, the proposed level of control under the FIP, a scenario with BART applied to Units 3-5 only, and BART applied to Units 1-5.  All options assume control efficiency remain constant within each given scenario. 

Emissions under the scenario where presumptive BART for SO2 is applied to all Units are only slightly less than current emission rates.  However, applying presumptive BART for SO2 would result in an emission limit specified as an allowable rate of emissions (lbs/mmBtu). The FIP would allow SO2 removal to decline from the present 92 percent to 88 percent.  Additionally, the FIP specifies the SO2 limit in terms of efficiency, or percent removal of SO2 from the coal being burned.  If the coal quality decreases (to higher sulfur coal), as it is projected to do, the limit in terms of percent removal will allow for more emissions of SO2; thus, it is preferable to have an emission rate as the controlling limit. 

Nitrogen Oxides

The application of presumptive BART limits for NOx on Units 1-3 (0.23 lb/mmBtu), and combustion controls and SCR on Units 4 & 5 would result in a plant wide annual average of 0.16 lb/mmBtu.  Application of presumptive BART for Units 4 & 5 would result in a rate of 0.45 lbs/mmBtu for those Units. Estimated emissions for 2018 are shown in Figure 4 for emissions at the current level of control, the current Title V permit limit, the proposed level under the FIP, a scenario with BART applied to Units 1-5, and a scenario that applies BART to Units 1-3 and applies combustion controls and SCR to Units 4 & 5.  NOx emissions under the proposed FIP would be significantly higher than current rates; application of presumptive BART for NOx to all Units would reduce NOx 30 percent from current rates; application of presumptive BART to Units 1-3, and combustion controls plus SCR on Units 4 & 5 would result in the most significant reductions of NOx: 70 percent from current rates, and less than half from the scenario with BART on all Units. 

Since Units 4 and 5 are cell burners, they are inherently very high emitters of NOx, and, because of the narrowness of their furnaces, are very difficult to reduce emissions by combustion controls alone (combustion controls alone represent presumptive BART).  EPA has recognized that the presumptive limits (and associated technologies) do not preclude the application of different technologies: “[b]ecause of differences in individual boilers, however, there may be situations where the use of such controls would not be technically feasible and/or cost-effective. . . . Our presumption accordingly may not be appropriate for all sources.”5  The cost (see below) of SCR on these Units is comparable to combustion controls—which may not be technically feasible—and SCR will result in significantly more reductions of NOx. Currently, Units 4 and 5 each emit twice the NOx as Units 1, 2 and 3 individually.6  Therefore, SCR is the best reasonable method to achieve meaningful NOx reductions at Units 4 and 5.  

Reduction of NOx is particularly important to improve visibility at Mesa Verde National Park, which is 52 km away from FCPP.  As shown in Figures 1a, 1b and 1c, visibility has degraded at Mesa Verde over the past decade, and the portion of degradation due to nitrate has increased (while there has been no trend in degradation due to sulfate). 

II. Description of how to implement
A. Mandatory or voluntary:

This option represents a mandatory, federally enforceable emission limit.  

B. Indicate the most appropriate agency(ies) to implement:

The regulating agency for this facility is EPA Region 9.  

III. Feasibility of the  option
FCPP is currently at or below the presumptive BART limit for SO2.  No additional controls are needed. 

For Units 1-3, the Environmental Protection Agency’s suggested presumptive BART for NOx limits “reflect highly cost-effective technologies.”7  EPA, in fact, performed visibility impact and cost-effectiveness analyses on the presumptive limits.  Therefore, the BART presumptive limits of NOx are considered to be technical and economically feasible.  

EPA states that the majority of units could meet presumptive NOx limits with current combustion control technology for between $100 and $1000 per ton of NOx removed.  If more advanced combustion controls are required, the cost would be less than $1500 per ton of NOx removed.  Furthermore, EPA states that “by the time units are required to comply with any BART requirements . . . more refinements in combustion control technologies will likely have been developed by that time.  As a result, we believe our analysis and conclusions regarding NOx limits are conservative.8 

Application of EPA’s Cost Tool model for Units 4 & 5 predicts that NOx could be reduced to the levels shown by application of combustion controls plus SCR at a cost of $409 - $464 per ton of NOx removed.9 EPA states that the average cost of combustion controls on cell burners (presumptive BART) is $1021 per ton.  The average cost of applying SCR to cyclone units, (which for those units is presumptive BART), is $900 per ton. 

IV. Background data and assumptions used
Historical emissions data comes from EPA’s Clean Air Markets Division databases.  Projected capacity utilizations come from the Western Regional Air Partnership’s “11_state_EGU_analysis” projections.

EPA’s cost tool: http://www.epa.gov/airmarkt/arp/nox/controltech.html 
V. Any uncertainty associated with the option
Uncertainties in FCPP’s ability to meet the BART presumptive limit for SO2 include future coal quality.  Future emissions of SO2, NOx and PM10 will depend on future utilization, which at this point has been predicted.

VI. Level of agreement within the work group for this mitigation option To Be Determined.
VII. Cross-over issues to the other Task Force work groups None.
Citations:

1 http://cfpub.epa.gov/gdm/index.cfm?fuseaction=factstrends.top_bypollutant 

2 Although EPA limits annual average SO2 emissions to 12.0% of the SO2 produced by the plant’s coal-burning equipment, its method of calculating the amount of SO2 produced is not consistent with EPA’s “Compilation of Air Pollutant Emission Factors,” (AP-42) which assumes that 12.5% of the sulfur in sub-bituminous coal (as burned at FCPP) is never converted to SO2 but is retained in the ash collected in the boiler. When this sulfur retention is taken into consideration, the EPA proposal represents 86% control of potential SO2 emissions.

3 BHP, the supplier of coal to FCPP, has projected coal quality to 2016 when its contract expires. This estimate is based upon 2016 coal with a heating value of 8,890 Btu/lb and a sulfur content of 0.85%. (document prepared by C. Nelson, BHP Navajo Coal Company on 27 February 2006 and submitted by Sithe Global as part of the Desert Rock permit application).

4 All projections are based upon fuel quality estimates from the coal supplier and WRAP utilization growth projections.

5 70 F.R. 39134 (July 6, 2005).

6 http://www.epa.gov/airmarkets/emissions/prelimarp/05q4/054_nm.txt

7 70 F.R. 39131, July 6, 2005.

8 70 F.R. 39135, July 6, 2005.

9 http://www.epa.gov/airmarkt/arp/nox/controltech.html
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[image: image5.emf]Figure 3. FCPP 2018 SO2 vs. Control Strategy
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[image: image6.emf]Figure 4. FCPP 2018 NOx Emissions vs Control Strategy
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I. Description of the mitigation option
Summary of Option

Presumptive emission limits for NOx should be applied to all units at San Juan Generating Station (SJGS).  

Background: Best Available Retrofit Technology (BART)

SGJS consists of four pulverized coal fired boilers. Each boiler was built between 1962 and 1977 and emits more that 250 tons per year of visibility-impairing pollution.  The units are therefore subject to the Best Available Retrofit Technology (BART) requirements under the Regional Haze Rule.  The BART requirements mandate industrial facilities that cause or contribute to regional haze to control emissions of visibility-impairing pollutants.  The Clean Air Act (CAA) states that BART guidelines shall apply to fossil-fueled fired generating powerplants with a capacity greater than 750 MW (§169A(b)).  The CAA does not exempt individual units of any size from BART requirements.

For Electric Generating Units with a capacity greater than 200 MW, the Environmental Protection Agency (EPA) has provided (rebuttable) presumptive emission limits for sulfur dioxide (SO2) and nitrogen oxides (NOx), based on boiler size, coal type and controls already in place. EPA “analysis indicates that these controls are likely to be among the most cost-effective controls available for any source subject to BART, and that they are likely to result in a significant degree of visibility improvement.” (70 FR 39131, July 6, 2005).  Those presumptive limits (which are 30-day rolling averages) are:

6. Unit #1 is 359 gross MW dry bottom wall-fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

7. Unit #2 is 359 gross MW dry bottom wall-fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

8. Unit #3 is 555 gross MW dry bottom wall-fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

9. Unit #4 is 555 gross MW dry bottom wall-fired: 0.15 lb SO2/mmBtu and 0.23 lb NOx/mmBtu

Background: SJGS Emissions

In March of 2005, Public Service of New Mexico (PSNM) entered into a Consent Decree to reduce SO2, NOx, and PM10 emissions by 2010 at SGJS to the levels shown below:

· NOx = 0.30 lb/mmBtu (30-day rolling average) [1/10/07] Clarification: The Consent Decree requires that San Juan minimize NOx emissions. The 0.30 lb/mmbtu limit will be evaluated after 1 year of operation and adjusted to a lower limit if possible.
· SO2 = 90% annual average control,1 not to exceed 0.250 lb/mmBtu for a seven-day block average. 

· PM10 = 0.015 lb/mmBtu (filterable)

In order to meet the PM10 limit, PSNM will replace all four existing Electrostatic Precipitators with Fabric Filters.  [1/10/07] Clarification: San Juan currently meets the 0.015 lb/mmbtu limit with the existing Electrostatic Precipitators. The fabric filters (baghouses will be installed primarily to reduce opacity spikes during upset conditions and to allow the addition of activated carbon for mercury control.
PSNM will have to meet the 90% SO2 control requirement regardless of the coal quality.  Current coal quality averages about 1.4 lb SO2/mmBtu (uncontrolled). Therefore, ninety percent control would result in an annual average emission rate of 0.14 lb/mmBtu, and would likely satisfy the presumptive BART requirement.

Presumptive BART for NOx at SJGS

The Consent Decree (CD) level for NOx is 0.30 lb/mmBtu; the BART presumptive level for NOx is 0.23 lb NOx/mmBtu.  The BART presumptive level is lower than that in the CD, and therefore will result in lower emissions.  Figure 1 depicts the historical trends of SO2 and NOx at SJGS, as well as future trends out to 2018 based upon available information on coal quality2 and capacity utilization.3  Emission increases after 2010 are due to increased utilization. The decreased NOx emissions are based on the assumption that SJGS Units 1-4 will meet the presumptive BART limit for NOx by 2018.

Reduction of NOx is particularly important to improve visibility at Mesa Verde National Park, which is 43 km away from SJGS.  As shown in Figures 1a, 1b and 1c, visibility has degraded at Mesa Verde over the past decade, and the portion of degradation due to nitrate has increased (while there has been no trend in degradation due to sulfate).

II. Description of how to implement

A. Mandatory or voluntary:

This option represents a mandatory, federally enforceable emission limit.  

B. Indicate the most appropriate agency(ies) to implement:

The regulating agency for this facility is the State of New Mexico.

III. Feasibility of the option
The Environmental Protection Agency’s suggested presumptive BART limits “reflect highly cost-effective technologies.”4  EPA, in fact, performed visibility impact and cost-effectiveness analyses on the presumptive limits.  Therefore, the BART presumptive limits of NOx are considered to be technical and economically feasible.  

EPA states that the majority of units could meet these NOx limits with current combustion control technology for between $100 and $1000 per ton of NOx removed.  If more advanced combustion controls are required, the cost would be less than $1500 per ton of NOx removed.  Furthermore, EPA states that “by the time units are required to comply with any BART requirements . . . more refinements in combustion control technologies will likely have been developed by that time.  As a result, we believe our analysis and conclusions regarding NOx limits are conservative.5
The most accurate cost estimate for SJGS to meet the BART limit for NOx is likely to be from EPA’s Cost Tool model, which estimates costs for specific units at specific emission rates.6 That model predicts that the presumptive BART limits for NOx could be met at costs of $355 - $501 per ton.

IV. Background data and assumptions used
Historical emissions data comes from EPA’s Clean Air Markets Division databases.  Projected capacity utilizations come from the Western Regional Air Partnership’s “11 State EGU Analysis” projections.

EPA’s Cost Tool Model: http://www.epa.gov/airmarkt/arp/nox/controltech.html
V. Any uncertainty associated with the option (Low, Medium, High)

Uncertainties in SJGS’s ability to meet the BART presumptive limit for SO2 include future coal quality.  Future emissions of SO2, NOx and PM10 will depend on future utilization, which at this point has been predicted. 

VI. Level of agreement within the work group for this mitigation option To Be Determined
VII. Cross-over issues to the other Task Force work groups None.

Citations:

1 Based upon scrubber inlet and outlet SO2 concentrations, as measured by Continuous Emission Monitors.

2 Document prepared by C. Nelson, BHP Navajo Coal Company on Feb. 27, 2006 and submitted by Sithe Global as part of the Desert Rock permit application.


3 Western Regional Air Partnership, 11 State EGU Analysis spreadsheet
4 70 F.R. 39131, July 6, 2005.

5 70 F.R. 39135, July 6, 2005.

6 http://www.epa.gov/airmarkt/arp/nox/controltech.html
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OPTIMIZATION TC "OPTIMIZATION" \f C \l "3" 
Mitigation Option:  Energy Efficiency Improvements TC "Energy Efficiency Improvements" \f C \l "4" 
I. Description of the mitigation option
Upgrades or major repairs to existing power plants are potentially subject to the New Source Review process. This includes projects that are undertaken to improve the efficiency of the plants (i.e., produce more power while burning less or the same amount of fuel.)  This process has been so difficult and cumbersome that these projects are often not cost-effective to pursue.  The regulatory agencies should work closely with the utilities to simplify the process, remove barriers and to encourage these efficiency improvements.

II. Description of how to implement
A. Mandatory or voluntary:

B. Indicate the most appropriate agency(ies) to implement

Regulating agencies: 

EPA Region 9 Air Programs, Navajo Nation EPA, New Mexico Air Quality Bureau

III. Feasibility of the  option
A. Technical:

B. Environmental:

C. Economic:

IV. Background data and assumptions used:

V. Any uncertainty associated with the option (Low, Medium, High):

Medium

VI. Level of agreement within the work group for this mitigation option.

TBD

VII. Cross-over issues to the other Task Force work groups:
None

Mitigation Option: Enhanced SO2 Scrubbing TC "Enhanced SO2 Scrubbing" \f C \l "4" 
I. Description of the mitigation option, 

Enhanced SO2 scrubbing on existing power plants in the Four Corners area has resulted in significant SO2 reductions.  This mitigation option suggests further efforts to develop and optimize SO2 scrubbing [11/1/06] Ed: at San Juan Generating Station and Four Corners Power Plant. 

Background:

Wet Flue-Gas Desulfurization System:

Wet scrubbing, or wet flue gas desulfurization (FGD), is the most frequently used technology for post-combustion control of SO2 emissions.  It is commonly based on low-cost lime-limestone in the form of an aqueous slurry.  Lime is calcium oxide, CaO; Limestone is CaCO3.  The slurry brought into contact with the flue-gas absorbs the SO2 in it.  CaSO4-2H2O, Gypsum, is formed as a byproduct (1).

Gas flow per unit cross sectional area, which determines scrubber diameter, must be low enough to minimize entrainment.  Mass transfer characteristics of the system determine absorber height. These vessels and the accompanying equipment used for slurry recycle, gypsum dewatering, and product conveyance tend to be quite large. Some variations of this technology produce high quality gypsum for sale. Less pure waste product may be sold for use in cement production. If neither of these options is practiced, the scrubber waste must be disposed of in a sludge pond or similar facility (2).  

The wet scrubber has the advantage of high SO2 removal efficiencies, good reliability, and low flue gas energy requirements (1).

What is being done:

San Juan Generating Station has initiated an Environmental Improvement program that includes enhanced SO2 scrubbing.  Projections show that optimization of SO2 scrubbing will result in a reduction of SO2 from the current emission rate of 16,569.5 tons/yr to an emissions rate of 8,900 tons/yr by the year 2010 (3, 4, 5).  This would translate as an increase in SO2 removal efficiency from 81% to 90%.

Four Corners Power Plant has also made significant improvements in SO2 emissions control efficiency.  APS, in partnership with the Navajo Nation, several environmental groups and federal agencies, conducted a test program to determine if the efficiency of the existing scrubbers at Four Corners Power Plant could be improved from the recent historical level of 72% SO2 removal to 85%. The test program, which was completed in spring of 2005, was successful and the plant was able to achieve a plant-wide annual SO2 removal of 88%. [11/1/06] Expansion: In fact, data indicates that a 92% removal, or 0.16 lbs/MMbtu SO2 limit was achieved. The parties involved in the test program have agreed that a new rule should propose to require 88% efficiency for the Four Corners Power Plant (6).  [11/1/06] Expansion: Parties are interested, however, in a mass emissions limit as opposed to removal rate to protect against air quality degradation from higher sulfur coal. 

72% SO2 removal resulted in approximately 22,450 Tons/yr SO2 emissions.  The new emissions control efficiency of 88% translated to 12,500 Tons/yr SO2 emissions in 2005.

Further advances in SO2 scrubber optimization should be explored and implemented as they become available.  It may be possible to achieve over 90% SO2 removal efficiencies with enhanced SO2 scrubbing on existing power plants in the 4C area 

Benefits: SO2 removal increase. Possible co-benefits increased particulate removal, and also mercury removal.

Tradeoffs:

Burdens: Cost to existing power plants including: optimization controls or additional retrofit technologies. 

II. Description of how to implement
A. Mandatory or voluntary

Voluntary emissions reductions that are above and beyond new standards

B. Indicate the most appropriate agency(ies) to implement

New Mexico Air Quality Bureau

EPA Region 9 and Navajo Nation EPA

III. Feasibility of the  option
A. Technical:  technology is available and feasible.
B. Environmental:  Optimized SO2 scrubbing could result in SO2 reduction efficiency above 90%.

C. Economic: Improving existing emissions control process through optimization is often less expensive than retrofitting plant with entirely new emissions control equipment. 

IV. Background data and assumptions used:
1.  El-Wakil, M.M. Power Plant Technology; McGraw-Hill, New York: 2002.

2.  Clean Coal Technology Topical Report #13, May 1999, DOE, “Technologies for the combined Control of Sulfur Dioxides and Nitrogen Oxides from Coal-fired Boilers”

3.  Current estimated SO2 emissions from Four Corners area power plants (4CAQTF_PowerPlant_WorkGroup_FacilityDataTableV9)

4.  San Juan Generating Station (SJGS) presentation for 4CAQTF, August 9, 2006, "SJGS Emissions Control Current and Future"

5.  Clean Air Markets – Data and Maps – 2005 Unit Emissions Report –  Emissions for San Juan Generating Station & Four Corners Steam Electric Station

6.  Proposed rule for four corners power plant: 

ENVIRONMENTAL PROTECTION AGENCY, 40 CFR Part 49, [EPA-R09-OAR-2006-0184; FRL-], Source-Specific Federal Implementation Plan for Four Corners Power Plant; Navajo Nation
V. Any uncertainty associated with the  option
Medium –  SO2 scrubbing removal efficiencies have increased recently.  Optimization of SO2 scrubbing systems have limitations. 

VI. Level of agreement within the work group for this mitigation option To Be Determined

VII. Cross-over issues to the other Task Force work groups None

ADVANCED NOx CONTROL TECHNOLOGIES TC "ADVANCED NOx CONTROL TECHNOLOGIES" \f C \l "3" 
Mitigation Option: Selective Catalytic Reduction (SCR) NOx Control Retrofit TC "Selective Catalytic Reduction (SCR) NOx Control Retrofit" \f C \l "4" 
I. Description of the mitigation option, 

[11/1/06] Ed: To reduce NOx emissions from the existing power plants in the Four Corners area,  a Selective Catalytic Reduction system could be retrofitted to San Juan Generating Station and Four Corners Power Plant.

Selective Catalytic Reduction, SCR, uses ammonia or urea along with catalysts in a post-combustion vessel to transform NOx into nitrogen and water. It can achieve the 0.15-pound-per-million Btu standard (1).

Ammonia is used as the reducing agent.  It is injected into the flue gas stream and then passes over a catalyst.  The ammonia reacts with nitrogen oxides and oxygen to form nitrogen and water. 

The main Selective Catalytic Reduction reaction is 4NH3 + 4NO + O2 -> 4 N2 +6H20 (2)

Supplemental description of Selective Catalytic Reduction available from US EPA, AMBIENT AIR QUALITY IMPACT REPORT (NSR 4-1-3, AZP 04-01) (for Desert Rock Energy Facility)

This report further discusses technical factors related to this technology include the catalyst reactor design, optimum operating temperature, sulfur content of the fuel, catalyst de-activation due to aging or poisoning, ammonia slip emissions, and design of the ammonia injection system (3).

And the SCR system

The SCR system is comprised of a number of subsystems. These include the SCR reactor and flues, ammonia injection system and ammonia storage and delivery system (3).

Based on heat input and emissions data from the Acid Rain Program:

Currently NOx emissions from San Juan Generating Station are on the order of 0.42 lbs/mmBTU or 26,800 Tons/yr.

Currently NOx emissions from the Four Corners Power Plant are approximately 0.57 lbs/mmBTU or 40,700 Tons/yr (4).

The proposed Desert Rock Energy facility is planning to build their facility with Selective Catalytic Reduction technology to control NOx emissions.  They expect 85-90% control of NOx.  The permit allowed NOx emissions will be 0.060 lbs/mmBTU fuel input (2).

Retrofitting a Selective Catalytic Reduction to existing power plants would be much more difficult than installing equipment with the construction of the plant; however, it is an option to greatly reduce NOx emissions from existing sources.  It may be able to reduce emissions from existing sources by as much as 50%.  

Benefits:  It is an option to greatly reduce NOx emissions from existing sources.  It may be able to reduce emissions from existing sources by as much as 50%.  SCR may have some co-benefit reductions of Mercury emissions.

Tradeoffs: 

Ammonia that is not reacted will “slip” through into exhaust 
Ammonium salts could also form increase loading to the particulate collection stage as PM10 (and PM2.5) (2).

SCR tends to increase the reaction of SO2 to SO3 and increases the formation of acid mists. This could require additional treatment of the flue gas.
[11/1/06] Expansion: Any analysis should compare the cost of SCR to the costs of combustion controls.

Burdens:  Retrofit costs to existing power plants.  Installation may be cost prohibitive for some existing plants because of the physical layout of the plant.  Safety issue with handling of ammonia for use as reducing agent

II. Description of how to implement

A. Mandatory or voluntary
Retrofit program could be mandatory or voluntary

[11/1/06] Expansion: SCR application could be considered in the context of BART.
B. Indicate the most appropriate agency(ies) to implement

State Air Quality Bureaus, Federal EPA, Industry 

III. Feasibility of the option 
A. Technical – commercially available 

B. Environmental – high reduction efficiencies demonstrated 85-90%.

Sulfur content of the coal is an important factor in use of SCR.

The SCR process is subject to catalyst deactivation over time (2).

C. Economic – Retrofit costs.  Additional maintenance costs

*Cumulative Effects Work Group – How would 50% emissions reductions from the two existing power plants affect visibility and ozone? 

*Monitoring Work Group –  Would it be possible to measure ammonia slip in the exhaust gases?

IV. Background data and assumptions used 

1.  US Department of Energy (DOE) Pollution Control Innovations Program http://www.fossil.energy.gov/programs/powersystems/pollutioncontrols/index.html

2.  Development of Nitric Oxide Catalysts for the Fast SCR Reaction, Matt Crocker, Center for Applied Energy Research, University of Kentucky (2005)

3.  US EPA, AMBIENT AIR QUALITY IMPACT REPORT (NSR 4-1-3, AZP 04-01) (for Desert Rock Energy Facility)  

*A good description of Selective Catalytic Reduction is available on pp.9-10 of the US EPA, Ambient Air Quality Impact Report, Best Available Control Technology discussion, for the Desert Rock Energy Facility.

4.  Clean Air Markets – Data and Maps – 2005 Unit Emissions Report –  Emissions for San Juan Generating Station & Four Corners Steam Electric Station

Heat input for all 4 units at San Juan Generation Station 127,629,979 mmBTU in 2005.

Heat input for all 5 units combined at 4Corners Power Plant 141,394,388 mmBTU in 2005.

5. San Juan Generating Station (SJGS) presentation for 4CAQTF, August 9, 2006, "SJGS Emissions Control Current and Future"

V. Any uncertainty associated with the option High.
VI. Level of agreement within the work group for this mitigation option To Be Determined.
VII. Cross-over issues to the other Task Force work groups
Oil & Gas industry may also look at SCR as a method to reduce natural gas compressor NOx emissions
Mitigation Option: BOC LoTOxTM System for the Control of NOx Emissions TC "BOC LoTOxTM System for the Control of NOx Emissions" \f C \l "4"  
I. Description of Mitigation Option

Belco BOC LoTox is an oxidation technology for flue gas NOx control.  It was developed in recent years and has become commercially successful and economically viable as an alternative to ammonia and urea based technologies.  Older commercial technologies such as Selective Catalytic Reduction (SCR) and Selective Non-Catalytic Reduction (SNCR), which reduce NOx to nitrogen using ammonia or urea as an active chemical, are limited in their use for high particulate and sulfur containing NOx streams such as from coal-fired combustors, or are unable to achieve sufficient NOx removal to meet new NOx regulation levels. In contrast, oxidation technologies convert lower nitrogen oxides such as nitric oxide (NO) and nitrogen dioxide (NO2) to higher nitrogen oxides such as nitrogen sesquioxide (N2O3) and nitrogen pentoxide (N2O5). These higher nitrogen oxides are highly water soluble and are efficiently scrubbed out with water as nitric and nitrous acids or with caustic solution as nitrite or nitrate salts. NOx removal in excess of 90% has been achieved using oxidation technology on NOx sources with high sulfur content, acid gases, high particulates and processes with highly variable load conditions.

The BOC LoTOxTM System is based on the patented Low Temperature Oxidation (LTO) Process for Removal of NOx Emissions, exclusively licensed to BOC Gases by Cannon Technology. This technology has met the stringent cost and performance guidelines established by the South Coast Air Quality Management District in Diamond Bar, CA and has set new lower limits for Best Available Control Technology (BACT) and Lowest Achievable Emissions Reduction (LAER). The LoTOxTM System for NOx Control uses oxygen to produce ozone as the primary treatment chemical using an ozone generator. The oxidation of NOx using ozone is a naturally occurring process in the atmosphere. The absorption of higher nitrogen oxide by water to form nitric acid is also a naturally occurring process in the atmosphere, resulting in “acid rain”. The LoTOxTM System reproduces these naturally occurring processes under controlled conditions within an enclosed system. This treatment method produces the treatment chemical, ozone, on demand from gaseous oxygen in the exact amount required for oxidation of the NOx. 
A demonstration was conducted at Southern Research Institute’s (SRI) Combustion Research Facility, Birmingham, AL using a mobile demonstration trailer. The test was the first in a series of tests planned to demonstrate the effectiveness of ozone for oxidation and removal of NOx emissions from SRI’s coal-fired combustor. The results from the tests demonstrated that the LoTOxTM System is highly effective for removal of NOx emissions from as high as 350 ppmv NOx to below 50 ppmv NOx levels without significant residual ozone in the exhaust stream. The LoTOxTM System is very selective for NOx removal, oxidizing only the NOx and therefore efficiently using the treatment chemical, ozone, without causing any significant SOx oxidation and without affecting the performance of the downstream SOx scrubber. Furthermore the ozone/NOx ratios required to produce desired NOx oxidation are less than the predicted stoichiometric amounts. Various types of coals and fuel types will be used in the combustor. The information gathered will be used for the design of commercial LoTOxTM Systems for effective and efficient NOx removal at utility power plants and other large-scale NOx sources. [1]
Chemistry

The LoTOx process is based on the excellent solubility of higher order nitrogen oxides. Typical combustion processes produce NOx streams that are approximately 95% NO and 5% NO2. Both NO and NO2 are relatively insoluble in aqueous streams, therefore, wet scrubbers will only remove a few percent of NOx from the flue gas stream.  Species Solubility at 25°C and 1 atm

NO 0.063 g/l, NO2 1.260 g/l

The LoTOx process uses ozone to oxidize NO and NO2 to N2O5 ,which is highly soluble, and by wet scrubbing N2O5 is easily and quickly converted to HNO3, based on the following reactions:

NO + O3 -> NO2 + O2

2NO2 + O3 -> N2O5 + O2

N2O5 + H2O -> 2HNO3

Both N2O5 and HNO3 are extremely soluble in water. N2O5 reacts instantaneously with water forming HNO3. Since HNO3 is so highly soluble (approaching infinity) it is difficult to measure, and therefore reliable solubility data is not available in published literature. However, HNO3 mixes with water in all proportions and therefore the N2O5 to HNO3 reaction is irreversible in the presence of water. [2]

Benefits:  Low Temperature, No chemical slip

Tradeoffs:

Burdens:

Ozone unused in the treatment process produces no health hazards to plant workers nor to the environment. The ozone is injected into flue gas stream where it reacts with relatively insoluble NO and NO2 to form N2O3 and N2O5, which are highly water soluble, and are easily and efficiently removed and neutralized in a wet scrubbing system. [1]
II. Description of how to implement

A. Mandatory or voluntary

LoTOx could be the answer to achieve required limits under regional haze rule.  This control technology could be an option to meet mandatory emissions limits

B. Indicate the most appropriate agency(ies) to implement

4 Corners Power Plants would implement new technology as an integrated component of emissions control system

III. Feasibility of the option
A. Technical: Low temperature reaction is good.  Ozone generation and other LoTOx system components are well understood technologies used in other applications.

B. Environmental: Pilot scale demonstrations showed 90% removal, very high reduction efficiencies

C. Economic: Retrofit technologies can be expensive on existing power plants.

IV. Background data and assumptions used 

1. DEMONSTRATION AND FEASIBILITY OF BOC LoTOxTM SYSTEM FOR NOx CONTROL ON FLUE GAS FROM COAL-FIRED COMBUSTOR abstract, presented at 2000 Conference on SCR & SNCR for NOx Control/BOC, http://www.netl.doe.gov/publications/proceedings/00/scr00/ANDERSON.PDF
2. CARB Innovative Clean Air Technology, “Low Temperature Oxidation System Demonstration,” BOC paper 1999, http://arbis.arb.ca.gov/research/apr/past/icat99-2.pdf
3. DuPont BELCO LoTOx Technology homepage

http://www.belcotech.com/products/nox.html
V. Any uncertainty associated with the option
Medium, any retrofit technology has a degree of uncertainty.  It can be difficult and expensive to retrofit emissions control technology that the plant was not originally designed for.

VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues to the other Task Force work groups None.
OTHER RETROFIT TECHNOLOGIES TC "OTHER RETROFIT TECHNOLOGIES" \f C \l "3"  
Mitigation Option: Baghouse Particulate Control Retrofit TC "Baghouse Particulate Control Retrofit" \f C \l "4" 
I. Description of the mitigation option

Installation of baghouses at existing power plants in the Four Corners area could reduce particulate emissions by approximately 25% or more. Baghouses, or fabric filters, as they are often called, collect fly ash and other particulate matter from the coal combustion process like large vacuum cleaners.  Typically a baghouse removes more than 99.8 % of the fly ash.

The original design for the two major power plants in the 4 Corners area was for electrostatic precipitators (ESPs).  The ESPs on San Juan Generating Station remove approximately 99.7 % of the particulate matter from the exhaust stream.  This exceeds current state and federal emissions requirements (0.1 lbs/mmBTU and 0.05 lbs/mmBTU).

The San Juan generating station is currently undergoing a series of environmental improvements between 2007 and 2009 including designing for a 0.015 lbs/mmBTU particulate limit.  PNM will install fabric filters (baghouses) for all four SJGS units collect particulate emissions. [1/10/07]  Expansion: The ESPs at San Juan will remain in place but will be de-energized. It is believed that a portion of the ash will continue to be removed in the ESPs (because of gravity separation) but they will not be considered a control device. One of the reasons to install the baghouses was because of PNM’s commitment for Activated Carbon Injection for the removal of mercury. An ESP would not have been efficient in the collection of the activated carbon.  An additional benefit of the baghouse is the reduction of opacity spikes that are caused an increase in unburned carbon in the flyash. This unburned carbon is caused by combustion problems associated with the operation of the low-NOx burners and is not efficiently collected by an ESP.  Also, we will not know until the Baghouses are installed and operational, but we do not anticipate that the actual particulate emissions will be significantly less than the current emission. However, our permit requirement will be reduced from 0.05 lbs/mmbtu to 0.015 lbs/mmbtu.)
[1/10/07]  Clarification: Since all units at San Juan and Units 4 & 5 at Four Corners currently have or will have baghouses in the near future, this option will only apply to Units 1,2 & 3 at Four Corners.

Benefits: Current reported levels of particulate emissions at major power plants in the 4Corners area include:  San Juan Generating Station emits approximately 673 Tons/yr, approximately .011 lbs/mmBTU;  4 Corners Power Plant emits approximately 1,187 Tons/yr, approximately .017 lbs/mmBTU (see 4CAQTF_PowerPlant_WorkGroup_ FacilityDataTableV10).  Baghouse installation may result in improved particulate removal efficiencies.  If  baghouses could reduce emissions to .010 lbs/mmBTU.  This option could lead to over 500 tons per year reduction of particulates collectively from the two largest coal fired power plants in the region.  [1/10/07] Clarification: The benefits (500 ton reduction of particulates) may be over estimated because San Juan and Four Corners Unit 4 & 5 will have baghouses and will perform at or close to the 0.01 lbs/mmbtu. The only units that would see a reduction would be Four Corners Units 1,2 & 3.
Burdens: Cost of baghouse installation on power plants

II. Description of how to implement

A. Mandatory or voluntary

Voluntary or consent decree 

B. Indicate the most appropriate agency(ies) to implement

Power Plants would install

III. Feasibility of the option

A. Technical:  Technology is available commercially

B. Environmental:  Feasible

C. Economic:  Expensive to install new technology

IV. Background data and assumptions used 

1. San Juan Generating Station (SJGS) Emissions Control Current and Future, presentation for 4CAQTF, May 2006 ,http://www.nmenv.state.nm.us/aqb/4C/Docs/SanJuanGeneratingStation.pdf
2. 4CAQTF_PowerPlant_WorkGroup_FacilityDataTableV10

3.  Clean Air Markets – Data and Maps – 2005 Unit Emissions Report –  Emissions for San Juan Generating Station & Four Corners Steam Electric Station

Heat input for all 4 units at San Juan Generation Station 127,629,979 mmBTU in 2005.

Heat input for all 5 units combined at 4Corners Power Plant 141,394,388 mmBTU in 2005.

4. San Juan Environmental Improvement Upgrades Fact Sheet, http://www.pnm.com/news/docs/2005/0310_sj_facts.htm
V. Any uncertainty associated with the option 

Medium.

VI. Level of agreement within the work group for this mitigation option

TBD.

VII. Cross-over issues to the other Task Force work groups 

None.

Mitigation Option: Mercury Control Retrofit TC "Mercury Control Retrofit" \f C \l "4" 
I. Description of the mitigation option

Existing power plants in the Four Corners area should evaluate the installation of mercury removal technology to reduce mercury emissions. According to EPA’s 2005 Toxic Release Inventory report the San Juan Generating Station released 770 lbs and Four corners Power Plant released 625 lbs of mercury into the air.  Activated carbon injection technology is the most likely control technology at this time.  This technology has been demonstrated in several pilot studies.

The Clean Air Mercury Rule (CAMR) will require the reduction of mercury emissions from power plant beginning in 2010 with further reductions in 2018.  This rule will also require the installation of mercury Continuous Emissions Monitoring systems by January 1, 2009. 

II. Description of how to implement

A. Mandatory or voluntary:  Mandatory and/or Voluntary

B. Indicate the most appropriate agency(ies) to implement

Regulating agencies: 

EPA Region 9 Air Programs, Navajo Nation EPA, New Mexico Environment Department 

III. Feasibility of the option

A. Technical:  The injection of activated carbon into the flue gas stream has been demonstrated in pilot studies to remove mercury. However, there have not been any long-term applications of this technology. Also the effectiveness of this technology has not been demonstrated on the type of coal in the San Juan Basin so the actual removal efficiency of the technology is unknown. 

B. Environmental:  Mercury emissions will be reduced, however, the addition of activated carbon to the fly ash will make the ash unsuitable for sale to the cement/concrete industry and will increase the amount of fly ash that will have to be disposed. 

C. Economic:  The cost of additional equipment for ACI injection is relatively small, however, the annual operating and maintenance cost can be significant because of the cost of the activated carbon. Also there currently is a limited supply of activated carbon.  The increase cost for ash disposal could be significant. Also, ACI injection requires a bag house or fabric filter for particulate control. This cost would be significant if this technology would have to be retrofitted to existing units.  

IV. Background data and assumptions used N/A.
V. Any uncertainty associated with the option Medium.
VI. Level of agreement within the work group for this mitigation option TBD.
VII. Cross-over issues to the other Task Force work groups None.
STANDARDS TC "STANDARDS" \f C \l "3" 
Mitigation Option: Harmonization of Standards TC "Harmonization of Standards" \f C \l "4" 
I. Description of the mitigation option, 

This option would require existing power plants to meet the most stringent standard of any governmental agency in the region, i.e., the strictest state, federal, or tribal standard.  At present facilities are subject to varying standards depending on where they are located, even though emissions affect the entire area and beyond.  

This option is limited to existing power plants on the basis that new power plants are held to Best Available Current Technology (BACT) limitations on controlled emissions, which are usually much lower than current state or federal air standards. 
One of problems in the Four Corners area is the aging fleet of large power plants.  These older power plants have significantly higher emissions than potential new sources.  The two largest generating stations in the Four Corners Region, Four Corners Power Plant (FCPP) and the San Juan Generating Station (SJGS), are regulated by different agencies even though they are within 30 miles of each other.  San Juan Generating Station is being held to more stringent regulations by the New Mexico Air Quality Bureau regulations.

The burden of this requirement to adopt more stringent regulations would fall on the owners of the facilities and might also lead to the eventual retirement of some older Four Corner area power plants. However, the long-term effect of this rule, especially if applied to other multi-state regions over time, might lead to standardized regulations, also a benefit, if the new standards converged on the most stringent requirement.
II. Description of how to implement

This rule should be mandatory and phased in over a designated period of time.

[11/1/06] Expansion: Implementing this option could initially be voluntary, as it would ultimately require changes to the Clean Air Act and/or Code of Federal Regulations to address tribal authority over air programs, and the role of the Federal Implementation Plan.
 [1/10/07] Expansion: A valuable lesson is to be learned from the Four Corners Power Plant jurisdiction quandary.  The Navajo Tribe ruled that the State of NM cannot regulate and enforce FCPP emissions.  Very recently, a lawsuit was filed against the Federal EPA regarding FCPP emissions. This lawsuit may have expedited the current series of action by the Federal EPA such as public sessions, the FIP, etc. The FCPP is on tribal land, but the air emissions affect the entire Four Corners area.  Somehow, a regulatory agency responsible for governing and enforcing emissions of present and future power plants and oil and gas facilities should be agreed upon by all entities. 

The area’s ozone problem is an example of why it is important to have one regulatory agency. The Four Corners area has unusually high volumes of ground level ozone. The Four Corners Ozone Task Force (FCOTF) has been working for the past several years on ozone mitigation options. The FCOTF is working closely with EPA Region 6. Recently EPA Region 9 officials came to the area to talk about the proposed Desert Rock coal fired power plant. This area’s ozone problems were not addressed by EPA Region 9 in the Desert Rock Proposed PSD Permit. In order to avoid costly environmental oversights and/or confusion, only one EPA Region should be designated as the Federal Agency to regulate and enforce in an area such as the Four Corners.

III. Feasibility of the Option

Technical issues: none, technology currently exists to meet the most stringent existing requirement

Environmental issues: Benefits of stricter standards are intuitive. The following are examples of significant disparities in state and federal limits: 

For example, the current State permit limit for NOx emissions from San Juan Generating Station is 0.46 lbs/mmbtu.  The federal limit for NOx at Four Corners Power Plant is 0.7 lbs/mmbtu. San Juan Generating Station NOx emissions rate is approx. 0.4 lbs/mmbtu or 26,800 Tons/yr. Four Corners Power Plant, under the federal regulation, emits approx 0.6 lbs/mmbtu or approx 41,700 tons/yr

The state limit for SO2 emissions from San Juan Generating Station is 0.65 lbs/mmbtu.  The federal limit applied to Four Corners Power Plant is 1.2 lbs/mmbtu 

The state permit limit for PM emissions from San Juan Generating Station is 0.05 lbs/mmbtu

The Federal PM standard is 0.1 lbs/mmBTU

Economic: Implementation of resulting standards could be expensive. Experience of the political unit currently having the strictest standard could provide some data on the cost. In any case, the standard, even though not industry-wide, would be applicable area-wide and therefore more fair to competing power generators

Political issues: resistance would be great, just as it is now to tightening of standards. Effective implementation of this idea might require creation of a Four Corners regional authority or special district, which might require enabling legislation: the difficulty of accomplishing this is unknown.

IV. Background data and assumptions

The Federal/State PSD rules are applied industry wide for new power plants and existing power plants with major modifications [11/1/06] Ed: in NAAQS attainment areas. Existing power plants in different jurisdictions continue to be regulated by different standards even though they are in the same air basin.  This option would be a step in harmonizing standards. It is clear that the two plants we have heard from could meet tighter standards, especially when applied industry-wide; but since they are not required to do so, they cannot get their owners to support meeting them. It is intuitive that if any installation in the Four Corners region using San Juan Basin coal can meet the tightest standard, they all can over a reasonable period of time.
[1/10/07] Expansion: Green House Gases Such as Carbon Dioxide –

It is becoming more and more apparent that Global Warming or Climate Changes is a world wide problem.  Reductions in carbon dioxide emissions, one of the green house gases, should be addressed in the Mitigation Options for all existing and future coal fired power plants in the San Juan Basin. The carbon dioxide issue will have to be dealt with sooner or later and the sooner, the better.

New Mexico Environmental Regulations for Air Quality may be found at: http://www.nmenv.state.nm.us/aqb/regs/index.html 
V. Any uncertainty associated with the option

There is a high level of uncertainty in getting something like this passed politically and how long it would take is an unknown. 

VI. Level of agreement within the work group for this mitigation option TBD. 
VII. Cross-over issues Oil and Gas Work Group, Other Sources Work Group.

MISCELLANEOUS TC "MISCELLANEOUS" \f C \l "3" 
Mitigation Option: Emission Fund TC "Emission Fund" \f C \l "4" 
I. Description of the mitigation option

This option would establish an emissions fund for emitters of one or more air pollutants of concern, such as nitrogen oxides.  Sources emitting more than a specified amount annually would pay by the ton emitted into a fund that would then be used for environmental improvement projects.  There should be no maximum number of tons over which fees wouldn’t be paid.  

The fund should be used for environmentally beneficial projects, to be decided by the administering body (see below).  One option is to have a grant system whereby applications are made to the fund by anyone—regulated community, environmental community, public, academia, etc—and the administering body would have set criteria against which they evaluated each request.  Another option is to specify the allowable uses of the fund, such as for the development or investment in innovative technologies. 

Benefits: Ideally, emitters required to pay per ton emitted would have an incentive to emit less.  To make this incentive effective, the fee per ton would need to be relatively high.  A thorough search of similar programs and any evaluations of those programs should be done to determine what fee level would provide an effective incentive.  Monetary incentives could result in emission reductions at significantly lower costs than “command and control” regulation. Emission fees also work to “internalize the externalities” involved in air emissions and environmental degradation by recognizing and attempting to account for the social costs of the operations of the emitters. 

Burdens:  the primary burden would be on the emitter, to pay into the fund based on annual emissions.  There would be some administrative burden, lessened by using existing reporting and oversight frameworks to implement the program. 

II. Description of how to implement
A. Mandatory of voluntary:  Payment into an emission fund would be mandatory for a defined size or class of sources 

B. Most appropriate agency to implement:  These programs have generally been administered by state agencies.  Tribal air quality agencies could also develop and implement an emissions fund.  An oversight committee or the air quality entity with regulatory authority would have authority to administer the fund.  The committee or board should have members representing the regulated community, environmental community and general public. 

The program could be phased in: fees per ton of emissions of specified pollutant(s) could gradually be increased over 5-10 years. The program could be based on existing permitting systems: fees would be based on the number of tons reported emitted, via existing reporting requirements within permits or any other existing framework for reporting. 

III. Feasibility of the option
Emissions funds for air pollution are used in France, Japan and many states as well.  There are no technical feasibility issues associated with this option.  

IV. Background data and assumptions used

Stavins, R. (Ed.) (2000). Economics of the Environment (4th Ed.). WW Norton: New York, New York.

New Hampshire Code of Administrative Rules, Chapter Env-A 3700: NOx Emissions Reduction Fund for NOx-Emitting Generation Sources.

Ohio EPA Synthetic Minor Title V Facility Emission Fee Program. http://www.epa.state.oh.us/dapc/synmin.html. (via statute--need cite).

Texas Administrative Code, Title 30, Part 1, Chapter 101, Subchapter A, Rule sec. 101.27: Emissions Fees
V. Uncertainty

VI. Level of agreement within workgroup

VII. Cross-over issues to other workgroups

The oil and gas industry could be subject to the emissions fund.
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