APPENDIX B

Table B-1.  Emission Source Test Results for Combined-Cycle and Cogeneration Power Plant Gas Turbines

Facility Name
Permitting Agency
Basic Equipment
Method of Control
Date Tested
Average Measured Emissions, per turbine

(ppmvd @ 15% O2 unless otherwise noted)






NOx
CO
VOC
PM10

(lb/hr)
NH3

ANP Blackstone (550 MW)

Elm St., Blackstone, MA
MA Dept. of Envir. Protection
(2) ABB GT-24 gas turbines with unfired HRSG producing 180 MW each (210 MW w/ steam aug.) and steam turbine producing 190 MW (170 MW w/ steam aug.)
SCR, oxidation catalyst
CTG1

6/5-7/2001

82% load
1.5
<0.1
0.4
0.767
0.07





75% load
1.6
<0.1
0.2
0.433
0.06





50% load
1.4
0.5
0.2
0.800
0.08





CTG2

7/11-12/2001

82% load
1.6
<0.1
0.4
2.83
<0.02





75% load
1.5
<0.1
0.4
3.30
0.02





50% load
1.7
0.8
0.4
19.2
0.2





CTG2

12/5-6/2001

82% load
1.4
<0.1
0.1
-
0.05





50% load

(retest for PM10)
-
-
-
2.50

(front half only)
-





CTG1

2/11-12/2002

87% load
1.6
0.3
0.1
-
0.1





5/15/2002

87% load
1.6 (CTG1)

1.6 (CTG2)
0.3 (CTG1)

0.0 (CTG2)
0.1 (CTG1)

0.1 (CTG2)
-
0.1 (CTG1)

0.1 (CTG2)

Elk Hills Power LLC (500 MW)

4026 Skyline Rd., Tupman, CA
San Joaquin Valley APCD


5/20/2003

100% load w/o DB
2.29 (CTG1)

2.40 (CTG2)
0.47 (CTG1)

0.05 (CTG2)
<0.80 (CTG1)

<0.80 (CTG2)


9.56 (CTG1)

11.45 (CTG2)
0.07 (CTG1)

0.10 (CTG2)





5/21/2003

100% load w/ DB
1.56 (CTG1)

1.89 (CTG2)
0.57 (CTG1)

0.00 (CTG2)
<0.65 (CTG1)

<0.67 (CTG2)
8.22 (CTG1)

10.99 (CTG2)
0.28 (CTG1)

0.58 (CTG2)

High Desert Power Project LLC (830 MW)

Victorville, CA
Mojave Desert AQMD
(3) Siemens-Westinghouse 501F gas turbines with HRSG producing 190 MW each and steam turbine producing 330 MW

4/5/2003
2.39 (CTG1)

2.99 (CTG3)
0.17 (CTG1)

0.25 (CTG3)
0.38 (CTG1)

1.06 (CTG3)
16.50 (CTG1)

16.43 (CTG3)
5.38 (CTG1)

0.95 (CTG3)





CTG2

4/7/2003
2.38
0.0629
0.57
9.15
6.54





CTG3

4/30/2003

(retest)
2.41
-
-
-
-

Los Medanos Energy Center (555 MW)

Pittsburg, CA
Bay Area AQMD
(2) 1,929 MMBtu/hr GE Frame 7FA PG7241 gas turbines with 333 MMBtu/hr duct-fired HRSG producing 170 MW each and (2) steam turbines producing 90 MW each
DLN + SCR, oxidation catalyst
7/19-8/24/2001

full load w/ DB
2.115 (CTG1)

1.648 (CTG2)
0.046 (CTG1)

0.043 (CTG2)
10.12 (CTG1)

1.714 (CTG2)
3.53; 0.00232 lb/MMBtu (CTG1)

2.31; 0.00150 lb/MMBtu (CTG2)
0.09 (CTG1)

0.13 (CTG2)





60% load
-
0.045 (CTG1)

0.042 (CTG2)
2.64 (CTG1)

0.74 (CTG2)
-
-

University of California San Diego (26 MW)

9500 Gilman Dr., San Diego, CA
San Diego Co. APCD
(2) 148.64 MMBtu/hr Solar SoLoNOx Titan 130S gas turbines producing 12.894 MW each (aka Unit 100 and Unit 200)
SCONOx + SCOSOx
CTG1

12/19-20/2001
0.68
<0.04
-
-
NA





CTG2

12/23/2001
1.01
<0.04
-
-
NA

Wyeth Bio Pharma #1 /Genetics Institute (5 MW)
Andover, MA
MA Dept. of Envir. Protection
Solar Taurus 60 gas turbine with duct-fired HRSG producing 5 MW
SCONOx + SCOSOx
2/14-17/2000






Sutter Power Plant (540 MW)

5029 S. Township Rd., Yuba City, CA
Feather River AQMD
(2) 1,900 MMBtu/hr Westinghouse 501F gas turbines with 170 MMBtu/hr duct-fired HRSG producing 170 MW each and steam turbine producing 160 MW
DLN + SCR, oxidation catalyst
6/25-29/2001

full load w/ DB
2.36 (CTG1)

2.20 (CTG2)
0.12 (CTG1)

0.04 (CTG2)
1.51 (CTG1)

1.23 (CTG2)
2.661 (CTG1)

2.242 (CTG2)
7.93 (CTG1)

12.77 (CTG2)





90% load w/o DB
2.447 (CTG2)
0.343 (CTG2)
4.66 (CTG2)
-
-





80% load w/o DB
2.233 (CTG2)
0.143 (CTG2)
2.74 (CTG2)
-
-





70% load w/o DB
2.228 (CTG2)
0.125 (CTG2)
1.81 (CTG2)
-
-





8/30-31/2001

full load w/ DB (retest for VOC and NH3)
-
-
0.44 (CTG1)

0.32 (CTG2)
-
<0.05 (CTG1)

7.92 (CTG2)





10/15-16/2001

100% load w/o DB (retest for VOC)
-
-
0.21 (CTG1)

0.14 (CTG2)
-
-





90% load w/o DB
-
-
0.19 (CTG1)

0.55 (CTG2)
-
-





80% load w/o DB
-
-
0.21 (CTG1)

0.26 (CTG2)
-
-





70% load w/o DB
-
-
0.18 (CTG1)

0.25 (CTG2)



Mirant Kendall LLC (170 MW)

existing Mirant Kendall site, Cambridge, MA
MA Dept. of Envir. Protection
1,766 MMBtu/hr GE 7241 FA gas turbine with 350 MMBtu/hr duct-fired HRSG producing 170 MW with steam routed to (3) existing steam turbines producing 64 MW
DLN + SCR, oxidation catalyst
Date Unknown

100% load w/ DB
1.9
0.0
0.0
2.51; 0.0023 lb/MMBtu
0.2





100% load
2.0
0.0
0.0
-
0.1





75% load
1.9
0.0
0.0
-
0.1





50% load
1.9
0.0
0.0
-
0.1

Mystic Station (1,550 MW)


MA Dept. of Envir. Protection
(4) Mitsubishi 501G gas turbines with HRSG producing 250 MW each and (2) steam turbines (aka Units 81, 82, 93, 94)
DLN + SCR. oxidation catalyst
Date Unknown

100% load w/ DB
1.9 (CTG81)

1.6 (CTG82)

1.5 (CTG93)

1.7 (CTG94)


0.0 (CTG81)

0.0 (CTG82)

0.0 (CTG93)

0.0 (CTG94)


0.3 (CTG81)

0.5 (CTG82)

0.3 (CTG93)

0.2 (CTG94)
32.1; 0.010 lb/MMBtu (CTG81)

16.8; 0.005 lb/MMBtu (CTG82)

22.4; 0.007 lb/MMBtu (CTG93)

14.5; 0.005 lb/MMBtu (CTG94)
0.6 (CTG81)

<0.5 (CTG82)

0.8 (CTG93)

0.3 (CTG94)





100% load
1.6 (CTG81)

1.2 (CTG82)

1.6 (CTG93)

1.7 (CTG94)
0.0 (CTG81)

0.0 (CTG82)

0.0 (CTG93)

0.0 (CTG94)
0.2 (CTG81)

0.7 (CTG82)

0.3 (CTG93)

0.0 (CTG94)
-

-

-

-
0.6 (CTG81)

0.2 (CTG82)

0.6 (CTG93)

0.5 (CTG94)





87.5% load
1.7 (CTG81)

1.6 (CTG82)

1.6 (CTG93)

1.7 (CTG94)
0.0 (CTG81)

0.0 (CTG82)

0.0 (CTG93)

0.0 (CTG94)
0.2 (CTG81)

0.2 (CTG82)

0.1 (CTG93)

0.1 (CTG94)
-

-

-

-
0.5 (CTG81)

<0.3 (CTG82)

0.6 (CTG93)

0.4 (CTG94)





75% load
1.6 (CTG81)

1.3 (CTG82)

1.4 (CTG93)

1.6 (CTG94)
0.2 (CTG81)

0.2 (CTG82)

0.0 (CTG93)

0.0 (CTG94)
0.0 (CTG81)

0.5 (CTG82)

0.1 (CTG93)

0.1 (CTG94)
-

-

-

-
0.7 (CTG81)

0.3 (CTG82)

0.6 (CTG93)

0.2 (CTG94)

Lake Road Generating Company (840 MW)

Lake R., Killingly, CT
CT Dept. of Envir. Protection
(3) 2,181 MMBtu/hr ABB GT-24 gas turbines and steam turbines
DLN + SCR, oxidation catalyst
1/24/2002

>90% load
1.3 (CTG1)

0.8 (CTG2)
<0.4 (CTG1)

<0.4 (CTG2)
0.85 (CTG1)

<0.4 (CTG2)
20.39; 0.0046 lb/MMBtu (CTG1)

<6.65; <0.0038 lb/MMBtu (CTG2)
0.21 (CTG1)





CTG2

1/25/2002

75% load
0.7
<0.4
<0.4
-
-





60% load
0.7
1.3
<0.4
-
-





50% load
1.1
4.7
<0.4
-
-





CTG3

4/23/2002

>90% load
1.2
<0.4
<0.4
<5.36; <0.0029 lb/MMBtu
0.16





CTG2

4/24/2002

75% load
1.1
<0.4
<0.4
-
-





60% load
1.3
1.4
<0.4
-
-





50% load
1.6
3.1
0.5
-
-

Table B-2.  Emission Source Test Results for Simple-Cycle Power Plant Gas Turbines

Facility Name
Permitting Agency
Basic Equipment
Method of Control
Date Tested
Average Measured Emissions, per turbine

(ppmvd @ 15% O2 unless otherwise noted)






NOx
CO
VOC
PM10

(lb/hr)
NH3

New York Power Authority /Hell Gate (94 MW)

Bronx, NY
NY Dept. of Envir. Quality
(2) GE LM6000 Sprint gas turbines producing 47 MW each
Water injection + SCR, oxidation catalyst
10/3-4/2001

100% load
2.2 (CTG1)

2.1 (CTG2)
0.1 (CTG1)

0.1 (CTG2)
-
-
9.6 (CTG1)

13.5 (CTG2)





90% load
2.1 (CTG1)

1.9 (CTG2)
0.1 (CTG1)

0.0 (CTG2)
-
-
-





80% load
2.0 (CTG1)

1.7 (CTG2)
0.1 (CTG1)

0.0 (CTG2)
-
-
-





65% load
2.0 (CTG1)

2.0 (CTG2)
0.1 (CTG1)

0.0 (CTG2)
-
-
-





11/27/2001

(retest for NH3)
2.3 (CTG2)
0.2 (CTG2)
-
-
3.4 (CTG2)

Calpine /Lambie Energy Center (49.9 MW)

5975 Lambie Rd., Suisun City, CA
Bay Area AQMD
500 MMBtu/hr GE LM6000 PC Sprint gas turbine producing 49.9 MW
Water injection + SCR, oxidation catalyst
1/15-17/2003
2.45
1.71
0.61
1.90
1.50

Calpine /Creed Energy Center (49.9 MW)

6150 Creed Rd., Suisun City, CA
Bay Area AQMD
500 MMBtu/hr GE LM6000 PC Sprint gas turbine producing 49.9 MW
Water injection + SCR, oxidation catalyst
1/29-2/1/2003
1.53
1.28
0.14
2.18
0.76

Calpine /Goose Haven Energy Center (49.9 MW)

3853 Goose Haven Rd., Suisun City, CA
Bay Area AQMD
500 MMBtu/hr GE LM6000 PC Sprint gas turbine producing 49.9 MW
Water injection + SCR, oxidation catalyst
1/22-24/2003
2.41
1.59
0.84
1.97
0.42

Northern California Power (49 MW)

12751 Thornton Rd., Lodi, CA
San Joaquin Valley APCD
417 MMBtu/hr GE LM5000 gas turbine producing 49 MW
Steam injection + SCR, oxidation catalyst
July 2000
2.75
11.5
-
0.629
24.49

CalPeak Power Border LLC (49.5 MW)

Harvest Rd., San Diego, CA
San Diego Co. APCD
500 MMBtu/hr Pratt & Whitney FT8 “Twin Pac” gas turbines with common generator and exhaust producing 49.5 MW
DLN + SCR, oxidation catalyst
11/9/2001
1.88
6.3
2.28
-
3.36

CalPeak Power /Panoche (49.4 MW)

43699 W. Panoche Rd., Firebaugh, CA
San Joaquin Valley APCD
(2) Pratt & Whitney FT8 “Twin Pac” gas turbines with common generator and exhaust producing 24.7 MW each
DLN + SCR, oxidation catalyst
2/19/2002
2.47
1.53
<1.24
2.11 (total)
11.7





5/13/2002

(retest for NH3)
2.31
-
-
-
6.01

Wellhead Power Gates LLC (45.4 MW)

Huron, CA
San Joaquin Valley APCD
436 MMBtu/hr GE LM6000 gas turbine producing 45.4 MW
Water or steam injection + SCR, oxidation catalyst
3/20/2002
2.7
0.7
0.0
2.620
0.4

Wildflower Energy /Indigo (135 MW)

19th Ave., Palm Springs, CA
South Coast AQMD
(3) 450 MMBtu/hr GE LM6000 Enhanced Sprint gas turbines producing 45 MW each
Steam or water injection + SCR, oxidation catalyst
11/30/2001 and 12/2&6/2001
4.47 (CTG1)

3.80 (CTG2)

3.96 (CTG3)
1.46 (CTG1)

1.47 (CTG2)

1.74 (CTG3)
-
-
4.24 (CTG1)

2.19 (CTG2)

3.46 (CTG3)

GWF Energy LLC /Tracy Peaker Power Plant (169 MW)
Tracy, CA
San Joaquin Valley APCD
(2) 990.6 MMBtu/hr GE PG7121 EA gas turbines producing 84.5 MW each
DLN + SCR, oxidation catalyst
5/21/2003

100% load
4.82 (CTG1)

4.76 (CTG2)
0.42 (CTG1)

0.16 (CTG2)
0.39 (CTG1)

0.38 (CTG2)
1.960 (CTG1)

2.034 (CTG2)
7.711 (CTG1)

4.962 (CTG2)





75% load
4.95 (CTG1)

4.73 (CTG2)
0.38 (CTG1)

0.01 (CTG2)
-
-
-





50% load
3.49 (CTG1)

4.71 (CTG2)
0.23 (CTG1)

0.00 (CTG2)
-
-
-





25% load
3.07 (CTG1)

4.41 (CTG2)
0.22 (CTG1)

0.00 (CTG2)
-
-
-

Sacramento Municipal Utility District (77 MW)

McClellan Air Force Base, Sacramento, CA
Sac Metro AQMD
927 MMBtu/hr GE Frame 7E PG7931 gas turbine producing 77 MW
Water injection + SCR
1/22-23/2001

Full load


3.99


1.54
7.24
4.826
2.41





Part load
-
33.97
7.24
-
-





March 2001

Full load
-
-
1.03; 

1.21 lb/hr
-
-





Part load
-
20.7;

30.38 lb/hr
0.83; 

0.70 lb/hr
-
-

PG&E Dispersed Generating Company /Chula Vista (44 MW)

3497 Main St., Chula Vista, CA
San Diego Co. APCD
688 MMBtu/hr Pratt & Whitney FT4/GG4 “Twin Pac” gas turbines producing 44 MW
DLN + SCR, oxidation catalyst
6/26/2001
3.16
56.8
2.1
-
8

Gilroy Energy Center Phase I (135 MW)

at the Calpine Gilroy Power Plant, Gilroy, CA
Bay Area AQMD
(3) 467.6 MMBtu/hr GE LM6000PC gas turbines producing 45 MW each
Water injection or DLN + SCR, oxidation catalyst
CTG1

2/1,4,5/2002
3.46
0.62
0.37
-
1.45





CTG2

2/7-8/2002
3.27
0.70
0.79
-
1.33





CTG3

3/14-15/2002
3.62
0.49
0.24
-
0.87

Wildflower Energy /Larkspur (135 MW)

Harvest Rd., Otay Mesa area, San Diego, CA
San Diego Co. APCD
(2) 395 MMBtu/hr GE LM6000 PC Sprint gas turbines producing 45 MW each
Water injection + SCR, oxidation catalyst
8/28/2001
4.49 (CTG1)

4.56 (CTG2)
38.24 (CTG1)

47.81 (CTG2)
<0.96 (CTG1)

<0.96 (CTG2)
-
37.4 (CTG1)

36.6 (CTG2)





CTG1

1/18/2002
4.16
12.8
<1.00
-
1.33





CTG2

12/20/2001
3.39
14.6
<0.96
-
1.4

Tampa Electric Company /Polk Power Station (165 MW)

Mulberry, Polk Co., FL
FL Dept. of Envir. Protection
1,600 MMBtu/hr GE PG7241FA gas turbine producing 165 MW
DLN
10/7/2000

100% load
7.58
0.24
0.11
-
NA





85% load
6.18
0.31
0.17
-
NA





70% load
6.34
0.42
0.33
-
NA





50% load
5.30
1.31
0.41
-
NA

Sunrise Power Company Phase I (320 MW)

Kern Co., CA
San Joaquin Valley APCD
(2) GE Frame 7FA gas turbines producing 165 MW each
DLN
CTG1

7/9/2001
6.79
0.49
<0.81
3.52
NA





CTG2

7/12/2001
6.38
0.47
<0.76
1.91
NA

1
2

