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APPENDIX D 
Best Available Control Technology Support Data 

This appendix contains support materials as referenced in the main BACT analysis text. 
 
To evaluate BACT for the proposed turbines, the guidelines for large combined or cogeneration cycle  
gas turbines (> 50 MW) as delineated in the District, state, and federal BACT listings were reviewed.  
 
The relevant BACT determinations for the project are shown in Table D1. 
 

Table D1  Proposed BACT Levels for PEP 
(Steady State Baseload Operation with and without Duct Firing) 

BACT Pollutant Proposed BACT Limit Proposed BACT Technology 

NOx 2.0 ppmvd Dry LNBs with SCR 

CO 2.0 ppmvd CO Catalyst 

VOC w/o DB 1.0 ppmvd CO Catalyst and Sole use of PUC Grade Natural Gas 

VOC w/DB 2.0 ppmvd CO Catalyst and Sole use of PUC Grade Natural Gas 

SOx
 <=0.20 grs S/100scf 

1.5 lbs.hr 

Sole use of PUC Grade Natural Gas 

PM10/PM2.5  <=11.8 lb/hr Sole use of PUC Grade Natural Gas 

 

Tables D2 through D5 present summaries of the most recent BACT determinations for combined-cycle turbines. 

Tables D7 and D8 present the SCR and CO Catalyst cost analysis data for the turbines.



 

Table D2   RBLC BACT Summary for NOx 

 



 
 





 
 





 
 





 
 

 
 

Source: Bowie Power Station, Class I Permit Application, Wind River Environmental Group LLC, Arizona DEQ-AQB, September 2013, App D. 



Table D3   RBLC BACT Summary for CO 
 



 
 





 
 





 
 





 
 

 
 

Source: Bowie Power Station, Class I Permit Application, Wind River Environmental Group LLC, Arizona DEQ-AQB, September 2013, App D. 



Table D4   RBLC BACT Summary for PM10/2.5 
 



 
 





 
 





 
 





 
 

 
 

Source: Bowie Power Station, Class I Permit Application, Wind River Environmental Group LLC, Arizona DEQ-AQB, September 2013, App D. 



Table D5  Summary of RBLC Turbine/DB VOC BACT Determinations (4/11 through 4/15) 

RBLC IDs Unit Size Range* VOC BACT Range, ppm 
TX 0730, TX 0714, TX 0710, WV 0025, TX 0712, NJ 0028, TX 0678, 

TX 0713, IA 0107, TX 0660, PA 0298, PA 0296, MI 0412, TX 0709, 

MI 0410, OH 0352, MI 0405, PA 0291, VA 0312, TX 0708, PA 0286, 

OH 0356, IN 0158, DE 0023, TX 0618, FL 0337, PA 0278, TX 0619, 

TX 0620, WY 0070, TX 0600, LA 0254 MW: 40 – 1160 

mmbtu/hr: 647 - 7146 

0.7 (1 unit) 

1.0 (5 units) 

1.4 (2units) 

1.5 (1 unit) 

2.0 (10 units) 

3.0 (1 unit) 

4.0 (4 units) 

 

BACT Technology-CO Catalyst, Natural gas, 
and good combustion practices 

*some units were sized by MW, while some units were sized by mmbtu/hr. 

 

 



 

 

Dry Cooling Technology (Cooling Tower) BACT 
The proposed facility will use dry cooling technology, i.e., an air cooled condenser coupled to a 
closed loop cooling system. The system has no emissions potential and is exempt from permitting 
per AVAQMD Rule 291(E)(4)(c). This system represents BACT. 

Auxiliary Boiler 
The proposed aux boiler is rated at 110 mmbtu/hr (HHV). The aux boiler will be fired exclusively on 
natural gas, and will be equipped with ultra low NOx burners (ULNB) and flue gas recirculation 
(FGR). Exhaust concentrations of NOx and CO will be limited to 9 and 50 ppmvd at 3% O2 
respectively. VOC emissions will be controlled to a level of 0.0060 lb/mmbtu (15 ppm), while 
PM10/2.5 emissions are estimated to be 0.007 lbs/mmbtu (HHV). These emissions levels meet the 
achieved in practice BACT limits for moderate use small boilers firing clean fuels such as natural gas. 
Table D6 presents a summary of boiler BACT determinations derived from the EPA RBLC and recent 
CEC aux boiler projects (most recent 5 years). 

 

Table D6  Aux Boiler BACT Summary (2010-2015) 

RBLC ID Size, mmbtu NOx, ppm CO, ppm VOC, ppm SOx, 
lb/mmbtu 

PM10/2.5, 
lb/mmbtu 

TX0731 106 5.4 (SCR) 50 - - - 

AK0083 243 9 50 13.5 - 0.0074 

TX0712 110 9 - - - - 

MS0092 261 - 5 (OxCat) 2250 - 0.005 

TX0641 150 16 75 - - 0.0076 

IN0197 218 - - - - - 

TX0708 150 18 75 - - - 

OH0354 249 107 50 - - - 

CA1212 110 9 50 - - 0.8 

CA1206 178 7 - - - - 

OH0336 - 36 100 13.5 - 0.01 

Sutter EC 130 5 (SCR) 50 10 0.003 0.007 

1. Some limits were converted from lb/mmbtu to ppm. 

2. SOx BACT based on natural gas fuel use 

 



Tables D9 and D10 present the SCR and CO Catalyst control cost data for the Aux Boilers. Table D11 
shows the OAQPS cost multipliers used in the cost analyses. 

Fire Pump and Emergency Generator Engines 
The fire-pump and emergency generator engines will be fired exclusively on CARB certified ultra low 
sulfur diesel fuel. In addition these engines will comply with the applicable EPA/CARB Tier emissions 
limits as well as the emissions standards provisions of NSPS Subpart IIII, NESHAPS Subpart ZZZZ, and 
40 CFR 89.112 and 113. These engines are low use devices, and as such the foregoing represents 
BACT for these systems. 

GHG BACT 
Proposed GHG BACT for the facility processes is as follows: 

Turbines:  

1. Use of clean fuels (firing natural gas exclusively in the turbines and duct burners). 

2. Maintain compliance with the current California GHG emissions performance standards for 
baseload power facilities at 1100 lbs CO2/MW-hr. 

3. Maintain heat rates for combined cycle operations (turbines plus duct burners) at levels 
equal to or less than 7100 btu/kW-hr (HHV), and heat rates for simple cycle operations 
(without duct burners) at levels equal to or less than 8030 btu/kW-hr (HHV). 

4. Compliance with the Lbs CO2/MWh (net) and heat rate values will be based on 365-day 
rolling averages. 

Auxiliary Boiler: 

1. Use of clean fuels (firing natural gas exclusively). 

2. Use of good combustion practices, periodic tune-ups, and an automated air intake control 
system for the boiler. 

3. Restricted hours of use in support of turbine operations (standby and startup/shutdown 
operations). 

Diesel-fueled IC Engines (Fire Pump and Generator): 

1. Use of California ultra low sulfur diesel fuel. 

2. Maintain compliance with EPA and CARB Tier emissions standards as applicable. 

3. Restricted use hours for readiness testing. 

SF6 Breakers: 

1. Use of enclosed-pressurized circuit breakers. 

2. Annual SF6 leak rates shall not exceed 0.5% by wt. 

3. The breakers will be equipped with a 10% by wt. leak detection system. 

Facility GHG Limit: Limit facility-wide CO2e emissions to less than or equal to 

   2,117,775 tons/yr (1,925,250 metric tons/yr). 



 
 

Based upon the project GHG BACT analysis, the use of carbon capture and/or sequestration were 
found to be not technically feasible for the project at its current location, nor were these options 
found to be cost effective.  



Table D7

Palmdale Energy Project

SCR Catalyst Control System (per turbine)  

Pollutant Controlled: NOx

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2014 $)

1. Purchased Equipment: per Turbine/DB

   A) Purchased Equipment Costs $1,100,000 7FA scaleup to SGT6-5000

   B) Other Required Systems (aqueous ammonia system) $400,000 Tank plus accessories and skids

   C) Instrumentation & Controls $110,000 EPA OAQPS 10% of A

   D) Freight $55,000 EPA OAQPS 5% of A

   E) Taxes $137,363 8.25% Tax Rate (California avg)

Total Purchased Equip. Costs (TEC): $1,802,363

2. Installation Costs:  

   A) Foundation & Supports $144,200 EPA OAQPS 8% of TEC

   B) Erection and Handling $630,800 EPA OAQPS 35% of TEC

   C) Electrical $108,100 EPA OAQPS 6% of TEC

   D) Piping $144,200 EPA OAQPS 8% of TEC

   E) Insulation $36,000 EPA OAQPS 2% of TEC

   F) Painting $72,100 EPA OAQPS 4% of TEC

   G) Site Preparation $41,800 estimated by Project engineer

Total Installation Costs (TINC): $1,177,200

Total Direct Capital Costs (TDCC): $2,979,563 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $270,400 EPA OAQPS 15% of TEC

2. Construction and Field Exp. $180,200 EPA OAQPS 10% of TEC

3. Contractor Fees $90,100 EPA OAQPS 5% of TEC

4. Start-up $18,000 EPA OAQPS 1% of TEC

5. Performance Testing $18,000 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $576,700

Total Direct & Indirect Capital Costs (TDICC): $3,556,263 Sum TDCC,TICC

Contingency (@ 3%): $106,700 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $3,662,963 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $37,975 1 hr/day, @108.50 hr, 350 days/yr

2. Supervisory Labor $2,848 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $18,988 0.5 hr/day, @108.50 hr, 350 days/yr

4. Maintenance Materials $18,988 100% of maintenance labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $227,528 applicant estimate

5. Media replacement and disposal (catalyst, every 3 yrs) $708,345 applicant estimate

6. Process chemicals costs (ammonia) $99,229 applicant estimate

7. Annual Media Cost $326,075 Item 5 divided by media life (yrs), x CRF (7%, 3 yrs, = 0.381)

8. Other Penalties (specify) $0 Loss power sales $, added SCR maint., see Cost Est tab

Total Direct Operating Costs (TDOC): $731,631

INDIRECT OPERATING COSTS

1. Overhead $24,494 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $24,494

CAPITAL CHARGES & COSTS

1. Property Tax $54,200 EPA OAQPS 1.48% TCC

2. Insurance $36,600 EPA OAQPS 1% TCC

3. General Administrative $73,300 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $295,200 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $459,300 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $1,215,425 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Uncontrolled Case Emissions

        Base Concentration-Uncontrolled 9 ppm with DLN Combustors

        Annual  Emission Rate 303.8 tpy (steady state emissions only)

Incremental Controlled Emissions Case  

        NOx Concentration 2.0 ppm with SCR/DLN

        Annual Emission Rate: 67.50 tpy (steady state emissions only)

NOx Reduction from Uncontrolled Case: 236.3 tpy 

                   Control Cost Effectiveness: $5,100 per ton NOx

References: References continued:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA 7. Tesla Power Project, FPL, AFC Section 5.2, October 2001.

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from8. West County Energy Center, FPL, August 2005.

Stationary Combustion Turbines, EPA, 1998. 9. JEA-Greenland Energy Center, B&V, Sept 2008.

3. NE estimated cost for additional catalyst to achieve 90% control of CO per EPA study.10. Vineyard Energy Center, Calpine, Utah DEQ, November 2003.
4. EPA memo dated 12-30-99, ES Division, Docket A-95-

51, and May 14, 1999 memo on Stationary CT control 

cost options. 11. Marsh Landing GS project data scaled to OGS site.

5. Air Compliance Advisor, Version 7.5, 8-15-2003, EPA-OAQPS. (consulted ref only)

12. Optimization of Ammonia Source 

for SCR Applications, Paper #46, 

R.Salib, et.al., Washington Group Int'l., 

6. SATSOP CT Project, Phase II, SCA Amendment #4, Nov 2001.

9/17/2015



Table D8

Palmdale Energy Project

Pollutant Controlled: CO and VOC

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2014 $)

1. Purchased Equipment: per Turbine/DB

   A) Purchased Equipment Costs $600,000 BASF, 1/2010 scaleup from 7FA

   B) Other Required Systems $90,000 Internal frame cost per BASF

   C) Instrumentation & Controls $60,000 EPA OAQPS 10% of A

   D) Freight $30,000 EPA OAQPS 5% of A

   E) Taxes $64,350 8.25% Tax Rate

Total Purchased Equip. Costs (TEC): $844,350

2. Installation Costs:  

   A) Foundation & Supports $84,400 EPA OAQPS 10% of TEC

   B) Erection and Handling $295,500 EPA OAQPS 35% of TEC

   C) Electrical $8,400 EPA OAQPS 1% of TEC

   D) Piping $16,900 EPA OAQPS 2% of TEC

   E) Insulation $8,400 EPA OAQPS 1% of TEC

   F) Painting $8,400 EPA OAQPS 1% of TEC

   G) Site Preparation $0 estimated by Project engineer

Total Installation Costs (TINC): $422,000

Total Direct Capital Costs (TDCC): $1,266,350 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $126,700 EPA OAQPS 15% of TEC

2. Construction and Field Exp. $84,400 EPA OAQPS 10% of TEC

3. Contractor Fees $42,200 EPA OAQPS 5% of TEC

4. Start-up $8,400 EPA OAQPS 1% of TEC

5. Performance Testing $8,400 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $270,100

Total Direct & Indirect Capital Costs (TDICC): $1,536,450 Sum TDCC,TICC

Contingency (@ 3%): $46,100 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $1,582,550 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $37,975 1 hr/day, @108.50 hr, 350 days/yr

2. Supervisory Labor $2,848 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $18,988 0.5 hr/day, @108.50 hr, 350 days/yr

4. Maintenance Materials $18,988 100% of labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $56,507 applicant estimate

5. Media replacement and disposal (catalyst, every 5 yrs) $489,000 applicant estimate

6. Process chemicals costs $0 applicant estimate

7. Annual Media Cost $36,179 Item 5 divided by media life (yrs), x CRF (7%, 15 yrs, = 0.1098)

8. Other Penalties (specify) $0 Loss power sales $, see Cost Est tab

Total Direct Operating Costs (TDOC): $171,486

INDIRECT OPERATING COSTS

1. Overhead $24,494 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $24,494

CAPITAL CHARGES & COSTS

1. Property Tax $23,400 EPA OAQPS 1.48% TCC

2. Insurance $15,800 EPA OAQPS 1% TCC

3. General Administrative $31,700 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $127,600 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $198,500 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $394,479 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Uncontrolled Case Emissions VOC

        Base Concentration-Uncontrolled 9 ppm with DLN and GCPs 3 ppm with DLN and GCPs

        Annual  Emission Rate 157.8 tpy (steady state emissions only) 22 tpy (steady state emissions only)

Incremental Controlled Emissions Case  

        CO Concentration 2.0 ppm with CO Catalyst 2 ppm with CO Catalyst

        Annual Emission Rate: 41.20 tpy (steady state emissions only) 14 tpy (steady state emissions only)

CO Reduction from Uncontrolled Case: 116.6 tpy reduced 7 tpy reduced

                   Control Cost Effectiveness: $3,400 per ton CO ###### per ton VOC

References: References continued:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA 7. Tesla Power Project, FPL, AFC Section 5.2, October 2001.

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from8. West County Energy Center, FPL, August 2005.

Stationary Combustion Turbines, EPA, 1998. 9. JEA-Greenland Energy Center, B&V, Sept 2008.

3. NE estimated cost for additional catalyst to achieve 90% control of CO per EPA study.10. Vineyard Energy Center, Calpine, Utah DEQ, November 2003.
4. EPA memo dated 12-30-99, ES Division, Docket A-

95-51, and May 14, 1999 memo on Stationary CT 

control cost options. 11. Marsh Landing GS project data scaled to OGS site.

5. Air Compliance Advisor, Version 7.5, 8-15-2003, EPA-OAQPS. (consulted ref only)

6. SATSOP CT Project, Phase II, SCA Amendment #4, Nov 2001.

CO Oxidation Catalyst Control System (per turbine)

9/17/2015



Table D9

Palmdale Energy Project

SCR Catalyst Control System (Aux Boiler)  

Pollutant Controlled: NOx

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2015 $)

1. Purchased Equipment: Aux Boiler

   A) Purchased Equipment Costs $400,000 scaleup from OGS at 50.6 mmbtu/hr unit

   B) Other Required Systems (aqueous ammonia system) $0 included in EC costs

   C) Instrumentation & Controls $40,000 EPA OAQPS 10% of A

   D) Freight $20,000 EPA OAQPS 5% of A

   E) Taxes $37,950 8.25% Tax Rate (California avg)

Total Purchased Equip. Costs (TEC): $497,950

2. Installation Costs:  

   A) Foundation & Supports $39,800 EPA OAQPS 8% of TEC

   B) Erection and Handling $74,700 EPA OAQPS 15% of TEC

   C) Electrical $5,000 EPA OAQPS 1% of TEC

   D) Piping $10,000 EPA OAQPS 2% of TEC

   E) Insulation $10,000 EPA OAQPS 2% of TEC

   F) Painting $5,000 EPA OAQPS 1% of TEC

   G) Site Preparation $0 estimated by Project engineer

Total Installation Costs (TINC): $144,500

Total Direct Capital Costs (TDCC): $642,450 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $49,800 EPA OAQPS 10% of TEC

2. Construction and Field Exp. $49,800 EPA OAQPS 10% of TEC

3. Contractor Fees $24,900 EPA OAQPS 5% of TEC

4. Start-up $5,000 EPA OAQPS 1% of TEC

5. Performance Testing $5,000 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $134,500

Total Direct & Indirect Capital Costs (TDICC): $776,950 Sum TDCC,TICC

Contingency (@ 3%): $23,300 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $800,250 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $1,750 0.25 hr/day, @$35 hr, 200 days/yr

2. Supervisory Labor $131 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $1,750 0.25 hr/day, @$35 hr, 200 days/yr

4. Maintenance Materials $1,750 100% of maintenance labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $4,000 applicant estimate

5. Media replacement and disposal (catalyst, every 3 yrs) $50,000 applicant estimate

6. Process chemicals costs (ammonia) $6,500 applicant estimate

7. Annual Media Cost $23,017 Item 5 divided by media life (yrs), x CRF (7%, 3 yrs, = 0.381)

8. Other Penalties (specify) $0 Loss power sales $, added SCR maint., see Cost Est tab

Total Direct Operating Costs (TDOC): $38,898

INDIRECT OPERATING COSTS

1. Overhead $1,129 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $1,129

CAPITAL CHARGES & COSTS

1. Property Tax $8,000 EPA OAQPS 1% TCC

2. Insurance $8,000 EPA OAQPS 1% TCC

3. General Administrative $16,000 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $64,500 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $96,500 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $136,527 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Base Case Emissions

        Base Concentration-with LNB/FGR 9 ppm with LNB/FGR

        Annual  Emission Rate 2.95 tpy (steady state emissions only)

Incremental Controlled Emissions Case  assumes 80% control

        NOx Concentration 1.8 ppm with SCR/LNB/FGR

        Annual Emission Rate: 0.60 tpy (steady state emissions only)

NOx Reduction from Uncontrolled Case: 2.4 tpy 

                   Control Cost Effectiveness: $58,100 per ton NOx

References: References continued:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA 7. Tesla Power Project, FPL, AFC Section 5.2, October 2001.

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from8. West County Energy Center, FPL, August 2005.

Stationary Combustion Turbines, EPA, 1998. 9. JEA-Greenland Energy Center, B&V, Sept 2008.

3. NE estimated cost for additional catalyst to achieve 90% control of CO per EPA study.10. Vineyard Energy Center, Calpine, Utah DEQ, November 2003.
4. EPA memo dated 12-30-99, ES Division, Docket A-95-

51, and May 14, 1999 memo on Stationary CT control 

cost options. 11. Marsh Landing GS project data scaled to OGS site.

5. Air Compliance Advisor, Version 7.5, 8-15-2003, EPA-OAQPS. (consulted ref only)

12. Optimization of Ammonia Source 

for SCR Applications, Paper #46, 

R.Salib, et.al., Washington Group Int'l., 

6. SATSOP CT Project, Phase II, SCA Amendment #4, Nov 2001.

9/17/2015



Table D10

Palmdale Energy Project

Pollutant Controlled: CO and VOC

CAPITAL COST SUMMARY

DIRECT CAPITAL COSTS Explanation of Cost Estimates (2015 $)

1. Purchased Equipment: Aux Boiler

   A) Purchased Equipment Costs $230,000 scaleup from OGS at 50.6 mmbtu/hr unit

   B) Other Required Systems $0 included in EC cost

   C) Instrumentation & Controls $23,000 EPA OAQPS 10% of A

   D) Freight $11,500 EPA OAQPS 5% of A

   E) Taxes $21,821 8.25% Tax Rate

Total Purchased Equip. Costs (TEC): $286,321

2. Installation Costs:  

   A) Foundation & Supports $22,900 EPA OAQPS 8% of TEC

   B) Erection and Handling $42,900 EPA OAQPS 15% of TEC

   C) Electrical $2,900 EPA OAQPS 1% of TEC

   D) Piping $5,700 EPA OAQPS 2% of TEC

   E) Insulation $2,900 EPA OAQPS 1% of TEC

   F) Painting $2,900 EPA OAQPS 1% of TEC

   G) Site Preparation $0 estimated by Project engineer

Total Installation Costs (TINC): $80,200

Total Direct Capital Costs (TDCC): $366,521 Sum TEC,TINC

INDIRECT CAPITAL COSTS

1. Engineering & Supervision $28,600 EPA OAQPS 10% of TEC

2. Construction and Field Exp. $28,600 EPA OAQPS 10% of TEC

3. Contractor Fees $14,300 EPA OAQPS 5% of TEC

4. Start-up $2,900 EPA OAQPS 1% of TEC

5. Performance Testing $2,900 EPA OAQPS 1% of TEC

Total Indirect Capital Costs (TICC): $77,300

Total Direct & Indirect Capital Costs (TDICC): $443,821 Sum TDCC,TICC

Contingency (@ 3%): $13,300 3% TDICC (EPA OAQPS)

TOTAL CAPITAL COSTS (TCC): $457,121 Sum TDICC,Contingency

ANNUAL OPERATING COST SUMMARY

DIRECT OPERATING COSTS Explanation of Cost Estimates

1. Operating Labor $1,750 .25 hr/day, @$35 hr, 200 days/yr

2. Supervisory Labor $131 EPA OAQPS 15% Operating Labor

3. Maintenance Labor $1,750 .25 hr/day, @$35 hr, 200 days/yr

4. Maintenance Materials $1,750 100% of labor costs

4. Utility Expenses (gas and electricity, plus fuel penalty cost) $0 applicant estimate

5. Media replacement and disposal (catalyst, every 15 yrs) $50,000 applicant estimate

6. Process chemicals costs $0 applicant estimate

7. Annual Media Cost $3,699 Item 5 divided by media life (yrs), x CRF (7%, 15 yrs, = 0.1098)

8. Other Penalties (specify) $0 Loss power sales $

Total Direct Operating Costs (TDOC): $9,081

INDIRECT OPERATING COSTS

1. Overhead $1,129 60% Total Labor, EPA OAQPS

Total Indirect Operating Costs (TIOC): $1,129

CAPITAL CHARGES & COSTS

1. Property Tax $6,800 EPA OAQPS 1.48% TCC

2. Insurance $4,600 EPA OAQPS 1% TCC

3. General Administrative $9,100 EPA OAQPS 2% TCC

4. Capital Recovery  Cost $36,800 7% per OMB, 30 yr plant life, CRF=.0806

Total Capital Charges Costs (TCCC): $57,300 Sum 1,2,3,4

TOTAL ANNUALIZED OPERATING COSTS: $67,509 Sum TDOC,TIOC,TCCC

COST EFFECTIVENESS EVALUATION

Base Case Emissions VOC

        Base Concentration-LNB/FGR/GCPs 50 ppm with LNB/FGR and GCPs 15 ppm with LNB/FGR and GCPs

        Annual  Emission Rate 9.9 tpy (steady state emissions only) 1.61 tpy (steady state emissions only)

Incremental Controlled Emissions Case  assumes 70% control assumes 50% control

        CO Concentration 15.0 ppm with CO Catalyst 7.5 ppm with CO Catalyst

        Annual Emission Rate: 2.97 tpy (steady state emissions only) 0.81 tpy (steady state emissions only)

CO Reduction from Uncontrolled Case: 7.0 tpy reduced 1 tpy reduced

                   Control Cost Effectiveness: $9,700 per ton CO ###### per ton VOC

References: References continued:

1. OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA 7. Tesla Power Project, FPL, AFC Section 5.2, October 2001.

2. EPA1998 - Cost Effectiveness fo Oxidation Catalyst Control of HAP Emissions from8. West County Energy Center, FPL, August 2005.

Stationary Combustion Turbines, EPA, 1998. 9. JEA-Greenland Energy Center, B&V, Sept 2008.

3. NE estimated cost for additional catalyst to achieve 90% control of CO per EPA study.10. Vineyard Energy Center, Calpine, Utah DEQ, November 2003.
4. EPA memo dated 12-30-99, ES Division, Docket A-

95-51, and May 14, 1999 memo on Stationary CT 

control cost options. 11. Marsh Landing GS project data scaled to OGS site.

5. Air Compliance Advisor, Version 7.5, 8-15-2003, EPA-OAQPS. (consulted ref only)

6. SATSOP CT Project, Phase II, SCA Amendment #4, Nov 2001.
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Table D11    Cost Multiplier Values Per OAQPS*

Cost Parameter

Instrumentation/Controls 10%

Freight 5%

Taxes 3%

Foundations/Supports 4-12%

Erection/Handling 14-50%

Electrical 1-8%

Piping 1-30%

Insulation 1-7%

Painting 1-2%

Site Preparation as Req'd

Engineering/Supervision 10-20%

Construction 5-20%

Contractor Fees 0-10%

Startup Costs 1-2%

Performance Testing 1%

Contingency 3%

Supervisory Labor 15%

Maintenance Materials 100%

Overhead 60%

Administrative Charges 2%

Property Taxes 1%

Insurance 1%

Capital Recovery Factor calculated

* OAQPS - OAQPS Cost Control Manual, 6th ED., January 2002, EPA.

OMB interst rate for CRF calculations is 7%.

CA sales tax rate average is 8.25%.

OAQPS Value Range, 

%

Values used in the 

cost analyses are 

within these ranges 

but may vary 

depending upon the 

control system type, 

the base system being 

controlled, and any 

special construction or 

operation 

requirements.
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