BART ANALYSIS CONCLUSIONS

NOx

APS has concluded there are three dominant technology options for NOx control at Four Corners.

1. Low NOx Burners (LNB) for Units 1-2
 and LNB with Overfire Air (OFA) for Units 3-4-5

2. Combustion controls and SNCR for Units 1-5

3. Combustion controls and SCR Units 1-5
Option 1 is the most cost effective for all five Units for the following reasons:

1. Lowest annualized cost

2. Lowest cost per ton reduction

3. Lowest cost per DV improvement in Class I Areas

4. Least risk to unit operations
Option 2 is not a viable option because modeling shows visibility degradation in one Class I Area, little improvement in other Class I Areas, and less improvement on average in the seven closest Class I areas than that projected from Option 1.

Option 3 is not cost effective for the following reasons:

1. Possible improvement in visibility is low (0.44 DV average for seven closest Class I Areas).

2. Possible improvement in visibility compared to visibility improvement projected from combustion controls (Option 1) is low (0.28 DV average for seven closest Class I Areas).

3. The annualized cost is high (ranging from $17,750,000 per year for Unit 1 to $52,682,000 per year for Unit 5, with a total plant-wide cost of $161,892,000). 
4. Cost per ton of NOx emission reduction is high (ranging from $3,371 per ton for Unit 1 to $4,603 per ton for Unit 5).

5. Incremental cost from the next most effective technology (Option 2) is high (ranging from $8,518 per ton for Unit 5 to $15,218 per ton for Unit 2).

6. Cost per ton for SCR reduction beyond combustion control reduction (Option 1) is high (ranging from $6,264 per ton for Unit 1 to $7,259 per ton for Unit 3).

7. Annualized cost for average DV improvement is high ($367,900,000 per DV).

8. Incremental cost per average DV improvement from the next most effective technology is high ($456,400,000 per DV)

9. Annualized cost per average DV improvement for SCR beyond combustion control (Option 1) is high ($547,100,000 per DV)
.

10. Risk to local community would be increased due to the transportation/generation of large amounts of ammonia for operation of the SCR systems.

Therefore, APS has concluded that BART for NOx for Units 1-5 at Four Corners is LNB for Units 1-2
 and LNB with OFA for Units 3-4-5.  SNCR is not cost effective because modeling shows visibility degradation or minimal improvement.  SCR is not cost effective because installation would yield only modest visibility improvement with extremely high cost and risk.

APS believes the BART limits for NOX should be as follows: 

Units 1-2
0.48 lb/MMBTU

Unit 3
0.39 lb/MMBtu

Units 4-5
0.40 lb/MMBtu

PARTICULATE
Units 4-5 are equipped with baghouses for particulate control.  The baghouses are state of the art pollution control equipment.  A review of baghouse operation determined that they are currently being operated to minimize particulate emissions.  Therefore, the baghouses on Units 4-5 are BART.  APS believes the BART emissions limit for Units 4-5 particulate should be 0.03 lb/MMBtu (compliance to be determined by Method 5).
Units 1-2-3 are equipped with venturi scrubbers for SO2 and particulate removal.  The following technologies were determined to be technically feasible for particulate removal for Units 1-2-3:

1. Pulse jet fabric filter (PJFF)
2. Electrostatic Precipitator (ESP)

3. Wet Electrostatic Precipitator, Metal (WESP1)

4. Wet Electrostatic Precipitator, Membrane (WESP2)

APS has determined that none of these technologies are cost effective for particulate removal for the following reasons:
1. Possible visibility improvement is negligible (0.01 DV average for seven closest Class I areas)

2. Annualized costs are high (ranging from $5,652,000 per year for WESP2 on Unit 1 to $16,560,000 per year for PJFF on Unit 3; total for Units 1-2-3 ranges from $19,867,000 per year for WESP2 to $44,990,000 per year for PJFF)

3. Cost per ton reduction is extremely high (ranging from $51,500 per ton for WESP2 on Unit 2 to $148,700 per ton for PJFF on Unit 1)

4. Annualized cost per average DV improvement is also extremely high (ranging from $1,419,000,000 per DV for WESP2 on Units 1-2-3 to $3,213,000,000 per DV for PJFF on Units 1-2-3)

APS has concluded that the existing venturi scrubbers and the existing limit of 0.05 lb/MMBtu is BART for Units 1-2-3 because the available technologies for additional particulate control at those units would yield no visibility improvement in Class I areas at very high cost.


SO2
In the Federal Implementation Plan EPA issued with respect to Four Corners, EPA determined that the existing SO2 controls are BART-equivalent.  Accordingly, this analysis does not consider additional SO2 controls.

� As concluded in the BART analysis, there is considerable uncertainty regarding continued reliable unit operation after the application of an Overfire Air System on Units 1-2.  APS, along with expert industry consultants, is continuing detailed engineering analysis to determine if overfire air is feasible for Units 1-2.  APS will submit the conclusions of this analysis to Region 9 by April 2009.  Should the engineering analysis conclude that OFA is feasible for Units 1-2, and that continued reliable unit operation can be assured, then APS will commit to OFA on Units 1-2. 


� Units 3-4-5 will achieve NOx presumptive BART for bituminous coal with LNB and OFA.  NOx presumptive BART limits do not apply to Units 1-2 because they are not above 200 MW.


� This option includes HERT, a type of SNCR, for Units 1-2-3, that is applied in conjunction with the specific vendors OFA system.  OFA for Units 1-2 is included in the modeling for this option.  However, there is considerable uncertainty concerning whether these Units can operate reliably with OFA (see footnote #1 and #8).


� Annualized cost – annualized cost for next most effective control


  Tons per year reduction – tons per year reduction for next most effective control


� Annualized cost – annualized cost for combustion control


  Tons per year reduction – tons per year reduction for combustion control


� Annualized cost – annualized cost for next most effective control


  Average DV improvement – average DV improvement for next most effective control


� Annualized cost – annualized cost for combustion control


  Average DV improvement – average DV improvement for combustion control


� Four Corners Units 1-2 are front-wall fired, pulverized coal (pc) boilers designed with compact furnaces for operation at an elevation of 5200 ft. above sea level.  This means both the primary burning zone (burner firing region) and the upper furnace have small residence times for fuel:air mixing, combustion burnout, and cooling of combustion products before reaching the entrance to the convection backpass at the furnace exit.  This combustion residence time on Units 1-2 is well below the EPRI-recommended values that have been determined necessary for successful application of an OFA system.  Without sufficient fuel:air mixing, combustion burnout, and cooling of combustion products before reaching the entrance to the convection backpass at the furnace exit, continued reliable unit operation will not be possible and will result in superheater over-heating and severe slagging and fouling conditions.


� These limits are based on estimated emission levels from the B&V engineering analysis with a small addition to account for uncertainty in the analysis.
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