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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: December 18, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 11, 2013 
Date Analyzed: December 11, 2013 

AtmAA Lab No.: 13453-9 P2E1 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, C02, N2, 02, Ar, and (CH2)n) . The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
"as is" ideal gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM 0-3588.889 

I Component Mole % Wt% C,H,O,N,S, Wt. % 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon · 
(CH2)n 

62.07 
34.79 
2.24 
0.51 
0.023 
0.066 

38.13 
58.76 
2.41 
0.63 

0.035 
0.035 

Specific Volume 14.361 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Argon 
Sulfur 

BTU/f(l 627 HHV 
BTUI lb. 9010 HHV 
F (factor) 9259 HHV 

44.65 
9.54 

43.37 
2.41 
0.03 
0.00 

565 
8113 

10283 
"as is" ideal gas at 60° F, 1 atm, where CH4-1010H, 909.4L TGNMO-804H, 756L BTU/cu.ft. 

Icomponent 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (fe/lb) 
8.59 
13.54 
11.87 
9.52 

10.428 

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 

F - 24 

LHV 
LHV 
LHV 



Calculated values for SCAQMD RECLAIM HHV and F (factor) 

Report Date: December 18, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 11, 2013 
Date Analyzed: December 11, 2013 

AtmAA Lab No. : 13453-9 P2E1 

HHV, and F factor are calculated using labortatory analysis results for methane,carbon dioxide, nitrogen, oxygen, 
TGNMO, and sulfur compounds inserted into SCAQMD RECLAIM 03588 spreadsheet. 
Results represent a dry "real" gas at 600F and 1 atm. 

Icomponent 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
(CH2)n 

HHV (blu/sd) 
Average MW 
Gas Density (Ideal Gas) 
Compressibility Factor 
Gas Density (Real Gas) 
HHV (btu/lb) 

F Factor (dry) 
F Factor - dry (60 F) 

F Factor (wet) 
F Factor - wet (60 F) 

Fwet I Fdry 

Fc (dry) 

Mole % 

62.29 
34.91 
2.25 
0.54 

0.066 

F - 25 

Wt% C,H,O,N,S, Wt.% 

38.13 Carbon 44.66 
58.77 Hydrogen 9.54 
2.41 Oxygen 43.40 
0.66 Nitrogen 2.41 

0.035 Sulfur 0.00 

620 
26.14 

0.06779 
0.99702 
0.06800 

9116 

9149 
9011 

11169 
10999 

1.221 

1572 
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LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Sample 

Report Date: December 17, 2013 
Client: SCEC 

Project Location: OCSD Plant 2 / Fuel Sample 
Project No.: 2061 .1053 

Date Received: December 6,2013 
Date Analyzed: December 6, 2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electrolytic conductivity detector 
operated in the oxidative sulfur mode. All other components were measured by GCI Mass Spec. 

AtmAA Lab No.: 

Components 
Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
Carbon disulfide 
isopropyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

TRS 

Sample 1.0.: 

TRS - total reduced sulfur 

13403-5 
P2E2 

(Concentration in ppmv) 

22.4 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
0.30 
<0.2 

22.7 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: OCSD Plant 2 / Fuel Sample 
Date Received: December 6, 2013 
Date Analyzed : December 6, 2013 

Sample % Diff. 
ID From Mean 

Components 

Hydrogen sulfide P2E2 22.0 22.9 22.4 2.0 

Carbonyl sulfide P2E2 <0.2 <0.2 

Methyl mercaptan P2E2 <0.2 <0.2 

Ethyl mercaptan P2E2 <0.2 <0.2 

Dimethyl sulfide P2E2 <0.2 <0.2 

Carbon disulfide P2E2 <0.2 <0.2 

iso-propyl mercaptan P2E2 <0.2 <0.2 

n-propyl mercaptan P2E2 0.30 0.31 0.30 1.6 

Dimethyl disulfide P2E2 <0.2 <0.2 

One Tedlar bag sample, laboratory number 13403-5, was analyzed for total reduced sulfur 
compounds. Agreement between repeat analyses is a measure of precision and is shown 
above in the column "% Difference from Mean". The average % difference from mean for 
2 repeat measurements from one Tedlar bag sample is 1.8%. 

Page 2 of 2 

F - 27 



23917 Craftsman Rd., Calabasas, CA 91302' (818) 223-3277· FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: December 18, 2013 
Client: SCEC 

Site: OCSD 
Project: Plant 2 / Fuel Samples 

Project No.: 2061.1053 

Date Received: December 6, 2013 
Date Analyzed: December 6, 2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrocarbon Speciation analysis was performed by flame ionization detection/gas 
chromatography (FID/GC), modified EPA-18. 

AtmAA Lab No.: 
Sample 10: 

Methane 

non-methane hydrocarbons 
analysis by carbon 
number grouping 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 

TNMHC 

13403-5 
P2E2 

(repeat) 
P2E2 

(Concentration in ppmv, component) 
632000 636000 

2.71 2.93 
2.23 2.24 
0.56 0.56 
0.94 0.85 
0.76 0.74 
0.78 0.74 
1.94 1.35 
4.74 5.81 

22.82 23.58 
29.82 28.02 
3.40 3.62 
1.61 1.70 

705 701 

TNMHC - total non-methane hydrocarbons as ppmvC. 

Laboratory Director 
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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: December 18, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 6, 2013 
Date Analyzed: December 6, 2013 

AtmAA Lab No.: 13403-5 P2E2 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, C02, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
"as is" ideal gas at 600 F and 1 atm. The F factor is calculated according to the equation in ASTM 0-3588.B89 

IComponent Mole % Wt% C,H,O,N,S, Wt. % 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CHz)n 

63.39 
34.70 
1.08 
0.33 
0.015 
0.070 

39.26 
59.10 
1.17 
0.41 

0.023 
0.038 

Specific Volume 14.460 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Argon 
Sulfur 

BTU/ft;j 641 H HV 
BTU! lb. 9266 HHV 
F (factor) 9251 HHV 

45.60 
9.82 

43.39 
1.17 
0.02 
0.00 

577 
8343 

10274 
"as is" ideal gas at 600 F, 1 atm, where CH4-1010H, 909.4L TGNMO-804H, 756L BTU/cu.ft . 

I Component 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (fe/lb) 
8.59 
13.54 
11 .87 
9.52 

10.428 

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 

F - 29 
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Calculated values for SCAQMD RECLAIM HHV and F (factor) 

Report Date: December 18, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 6, 2013 
Date Analyzed: December 6, 2013 

AtmAA Lab No.: 13403-5 P2E2 

HHV, and F factor are calculated using labortatory analysis results for methane,carbon dioxide, nitrogen, oxygen, 

TGNMO, and sulfur compounds inserted into SCAQMO RECLAIM 03588 spreadsheet. 

Results represent a dry "real" gas at 600F and 1 atm. 

Icomponent Mole % Wt% C,H,O,N,S, Wt.% 

Methane 63.70 39.26 Carbon 45.60 
Carbon dioxide 34.87 59.11 Hydrogen 9.82 
Nitrogen 1.08 1.17 Oxygen 43.41 
Oxygen 0.35 0.43 Nitrogen 1.17 
(CH2)n 0.070 0.038 Sulfur 0.00 

HHV (btu/set) 634 
Average MW 25.95 
Gas Density (Ideal Gas) 0.06732 
Compressibility Factor 0.99698 
Gas Density (Real Gas) 0.06752 
HHV (btu/lb) 9387 

F Factor (dry) 9130 
F Factor - dry (60 F) 8991 

F Factor (wet) 11149 
F Factor - wet (60 F) 10980 

Fwet / Fdry 1.221 

Fe (dry) 1559 

F - 3 3 
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LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Sample 

Report Date: December 23, 2013 
Client: SCEC 

Project Location: OCSD Plant 2 / Fuel Sample 
Project No.: 2061 .1053 

Date Received: December 12, 2013 
Date Analyzed: December 12,2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electrolytic conductivity detector 
operated in the oxidative sulfur mode. All other components were measured by GCI Mass Spec. 

AtmAA Lab No.: 

Components 
Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
Carbon disulfide 
isopropyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

TRS 

Sample I.D.: 

TRS - total reduced sulfur 

13463-40 
P2E3 

(Concentration in ppmv) 

<0.5 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 
<0.2 

<0.5 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: OCSD Plant 2 / Fuel Sample 
Date Received: December 12,2013 
Date Analyzed: December 12, 2013 

Sample % o iff. 
10 From Mean 

Components 

Hydrogen sulfide P2E3 <0.5 <0.5 

Carbonyl sulfide P2E3 <0.2 <0.2 

Methyl mercaptan P2E3 <0.2 <0.2 

Ethyl mercaptan P2E3 <0.2 <0.2 

Dimethyl sulfide P2E3 <0.2 <0.2 

Carbon disulfide P2E3 <0.2 <0.2 

iso-propyl mercaptan P2E3 <0.2 <0.2 

n-propyl mercaptan P2E3 <0.2 <0.2 

Dimethyl disulfide P2E3 <0.2 <0.2 

One Tedlar bag sample, laboratory number 13403-40, was analyzed for total reduced sulfur 
compounds. Agreement between repeat analyses is a measure of precision and is shown 
above in the column "% Difference from Mean". No % difference from mean can be calculated 
from the one Tedlar bag sample. 
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LABORA TORY ANALYSIS REPORT 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: December 23, 2013 
Client: SCEC 

Site: OCSD 
Project: Plant 2 / Fuel Samples 

Project No.: 2061.1053 

Date Received: December 12, 2013 
Date Analyzed: December 12, 2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrocarbon Speciation analysis was performed by flame ionization detection/gas 
chromatography (FIO/GC), modified EPA-18. 

AtmAA Lab No. : 
Sample ID: 

Methane 

non-methane hydrocarbons 
analysis by carbon 
number grouping 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 

TNMHC 

13463-40 
P2E3 

(repeat) 
P2E3 

(Concentration in ppmv, component) 
628000 626000 

2.77 1.79 
2.45 2.44 
0.64 0.81 
0.97 1.02 
0.64 0.59 
0.86 0.87 
0.56 0.80 
4.13 5.45 
6.04 6.42 
3.80 3.59 
0.16 0.18 
1.90 0.17 

201 192 

TNMHC - total non-methane hydrocarbons as ppmvC. 

Laboratory Director 
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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: December 23, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 12, 2013 
Date Analyzed: December 12,2013 

AtmAA Lab No.: 13463-40 P2E3 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, C02, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue , 2001 , and represents 
"as is" ideal gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM 0-3588.B89 

Icomponent Mole % Wt% C,H,O,N,S, Wt.% 

Methane 62.70 38.63 Carbon 
Carbon dioxide 35.62 60.35 Hydrogen 
Nitrogen 0.72 0.78 Oxygen 
Oxygen 0.18 0.22 Nitrogen 
Argon 0.008 0.012 Argon 
(CH2)n 0.020 0.011 Sulfur 

Specific Volume 14.340 
BTU/fe 633 HHV 
BTUI lb. 9083 HHV 
F (factor) 9303 HHV 

45.44 
9.66 

44.11 
0.78 
0.01 
0.00 

570 
8178 

10332 
"as is" ideal gas at 60° F, 1 atm, where CH4-1010H, 909AL TGNMO-804H, 756L BTU/cu.ft. 

IComponent 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (W/lb) 
8.59 
13.54 
11 .87 
9.52 

10.428 

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 

F - 34 
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Calculated values for SCAQMD RECLAIM HHV and F (factor) 

Report Date: December 23, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 12, 2013 
Date Analyzed: December 12, 2013 

AtmAA Lab No.: 13463-40 P2E3 

HHV, and F factor are calculated using labortatory analysis results for methane,carbon dioxide, nitrogen, oxygen, 
TGNMO, and sulfur compounds inserted into SCAQMD RECLAIM D3588 spreadsheet. 

Results represent a dry "real" gas at 600F and 1 atm. 

Icomponent 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
(CH2)n 

HHV (btu/set) 
Average MW 
Gas Density (Ideal Gas) 
Compressibility Factor 
Gas Density (Real Gas) 
HHV (btu/I b) 

F Factor (dry) 
F Factor - dry (60 F) 

F Factor (wet) 
F Factor - wet (60 F) 

Fwet / Fdry 

Fe (dry) 

Mole % 

63.19 
35.90 
0.73 
0.19 
0.020 

F - 35 

Wt% C,H,O,N,S, Wt.% 

38.63 Carbon 45.44 
60.36 Hydrogen 9.66 
0.78 Oxygen 44.12 
0.23 Nitrogen 0.78 

0.011 Sulfur 0.00 

629 
26.17 

0.06788 
0.99693 
0.06809 

9231 

9153 
9015 

11173 
11004 

1.221 

1580 
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LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Samples 

Report Date: December 19, 2013 
Client: SCEC 

Project Location: OCSD Plant 2 / Fuel Samples 
Project No.: 2061 .1053 

Date Received: December 10, 2013 
Date Analyzed: December 10, 2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrogen sulfide was analyzed by gas chromatography with a Hall electrolytic conductivity detector 
operated in the oxidative sulfur mode. All other components were measured by GCI Mass Spec. 

AtmAA Lab No.: 

Components 

Hydrogen sulfide 
Carbonyl sulfide 
Methyl mercaptan 
Ethyl mercaptan 
Dimethyl sulfide 
Carbon disulfide 
isopropyl mercaptan 
n-propyl mercaptan 
Dimethyl disulfide 

TRS 

Sample 1.0.: 

TR S - total reduced sulfur 

13443-1 
P2E4 

13443-2 
P2E5 

(Concentration in ppmv) 

18.0 16.9 
<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 
0.26 0.28 
<0.2 <0.2 

18.3 17.2 

Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: OCSD Plant 2 / Fuel Samples 
Date Received: December 10, 2013 
Date Analyzed: December 10,2013 

Sample % Diff. 
ID From Mean 

Components 

Hydrogen sulfide P2E4 17.0 18.9 18.0 5.3 
P2E5 17.2 16.6 16.9 1.8 

Carbonyl sulfide P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

Methyl mercaptan P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

Ethyl mercaptan P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

Dimethyl sulfide P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

Carbon disulfide P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

iso-propyl mercaptan P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

n-propyl mercaptan P2E4 0.25 0.27 0.26 3.8 
P2E5 0.28 0.28 0.28 0.0 

Dimethyl disulfide P2E4 <0.2 <0.2 
P2E5 <0.2 <0.2 

Two Tedlar bag samples, laboratory numbers 13443-(1 & 2), were analyzed for total reduced 
sulfur compounds. Agreement between repeat analyses is a measure of precision and is 
shown above in the column "% Difference from Mean". The average % difference from mean 
for 4 repeat measurements from two Tedlar bag samples is 2.8%. 

Page 2 of 2 
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LABORATORY ANALYSIS REPORT 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: December 20, 2013 
Client: SCEC 

Site: OCSD 
Project: Plant 2 / Fuel Samples 

Project No. : 2061.1053 

Date Received: December 10,2013 
Date Analyzed : December 10, 2013 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Hydrocarbon Speciation analysis was performed by flame ionization detection/gas 
chromatography (FID/GC), modified EPA-18. 

AtmAA Lab No.: 
Sample 10: 

Methane 

non-methane hydrocarbons 
analysis by carbon 
number grouping 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 

TNMHC 

13443-1 
P2E4 

(repeat) 
P2E4 

13443-2 
P2E5 

(Concentration in ppmv, component) 
632000 634000 634000 

3.46 3.76 2.77 
2.21 2.25 2.16 
0.43 0.37 0.73 
1.07 0.98 1.12 
0.91 0.72 0.94 
1.09 0.92 1.02 
1.39 1.41 1.80 
5.75 6.34 5.50 

27.03 26.54 29.89 
27.69 26.95 30.40 
3.26 3.21 4.27 
1.45 1.44 1.63 

729 719 803 

TNMHC - total non-methane hydrocarbons as ppmvC. 

Laboratory Director 
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Calculated values for Specific Volume, BTU and F (factor) 

Report Date: December 20, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 10,2013 
Date Analyzed: December 10,2013 

AtmAA Lab No.: 13443-1 P2E4 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4, C02, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001 , and represents 
"as is" ideal gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM 0-3588.889 

Icomponent Mole % Wt% C,H,O,N,S, Wt.% 

Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

63.26 
35.50 
0.74 
0.18 

0.008 
0.072 

38.90 
60.03 
0.79 
0.22 

0.012 
0.039 

Specific Volume 14.382 

Carbon 
Hydrogen 
Oxygen 
Nitrogen 
Argon 
Sulfur 

BTU/fe 640 HHV 
BTU! lb. 9197 HHV 
F (factor) 9251 HHV 

45.58 
9.73 

43.88 
0.79 
0.01 
0.00 

576 
8282 

10274 
"as is" ideal gas at 60° F, 1 atm, where CH4-1010H, 909.4L TGNMO-B04H, 756L BTU/cu.ft. 

Icomponent 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (fe/lb) 
8.59 
13.54 
11.87 
9.52 

10.428 

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 

F - 39 
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Calculated values for SCAQMD RECLAIM HHV and F (factor) 

Report Date: December 20, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 10,2013 
Date Analyzed: December 10, 2013 

AtmAA Lab No.: 13443-1 P2E4 

HHV, and F factor are calculated using labortatory analysis results for methane,carbon dioxide, nitrogen, oxygen, 
TGNMO, and sulfur compounds inserted into SCAQMO RECLAIM 03588 spreadsheet. 

Results represent a dry "real" gas at 600F and 1 atm. 

Icomponent Mole % Wt% C,H,O,N,S, Wt.% 

Methane 63.46 38.90 Carbon 45.58 
Carbon dioxide 35.61 60.03 Hydrogen 9.73 
Nitrogen 0.74 0.79 Oxygen 43.90 
Oxygen 0.19 0.23 Nitrogen 0.79 
(CH2)n 0.072 0.039 Sulfur 0.00 

HHV (btu/set) 632 
Average MW 26.10 
Gas Density (Ideal Gas) 0.06769 
Compressibility Factor 0.99694 
Gas Density (Real Gas) 0.06789 
HHV (btu/I b) 9301 

F Factor (dry) 9147 
F Factor - dry (60 F) 9008 

F Factor (wet) 11166 
F Factor - wet (60 F) 10997 

Fwet / Fdry 1.221 

Fe (dry) 1573 

F - 40 



Calculated values for Specific Volume, BTU and F (factor) 

Report Date: December 20, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 10, 2013 
Date Analyzed: December 10, 2013 

AtmAA Lab No.: 13443-2 P2E5 

Specific volume, BTU, and F factor are calculated using labortatory analysis results for methane, 
carbon dioxide, nitrogen, oxygen. TGNMO, and sulfur compounds in equations that 
include assumed values for the specific volume of gases (CH4. C02. N2, 02. Ar. and (CH2)n) . The 
specific volume of gases were taken from the Scott Speciality Gases catalogue. 2001, and represents 
"as is" ideal gas at 600 F and 1 atm. The F factor is calculated according to the equation in ASTM 0-3588.B89 

IComponent Mole % Wt% C,H,O,N,S, Wt.% 

Methane 63.45 38.97 Carbon 
Carbon dioxide 35.55 60.03 Hydrogen 
Nitrogen 0.72 0.77 Oxygen 
Oxygen 0.14 0.17 Nitrogen 
Argon 0.006 0.009 Argon 
(CH 2)n 0.080 0.043 Sulfur 

Specific Volume 14.389 
BTUIfe 641 H HV 
BTU/ lb. 9231 HHV 
F (factor) 9236 HHV 

45.64 
9.75 

43.83 
0.77 
0.01 
0.00 

578 
8312 

10257 
"as is" ideal gas at 60 0 F, 1 atm, where CH4-1 01 OH, 909.4L TGNMO-804H. 756L BTU/cu.ft. 

IComponent 
Methane 
Carbon dioxide 
Nitrogen 
Oxygen 
Argon 
(CH2)n 

Specific volume 
reference values * 
23.35 (ft3/lb) 
8.59 
13.54 
11 .87 
9.52 

10.428 

* reference. Scott Specialty Gases Catalogue, 2001 adjusted to 60°F 
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Calculated values for SCAQMD RECLAIM HHV and F (factor) 

Report Date: December 20, 2013 
Client: SCEC 

Project Location: OCSD 
Date Received: December 10, 2013 
Date Analyzed ; December 10, 2013 

AtmAA Lab No.: 13443-2 P2E5 

HHV, and F factor are calculated using labortatory analysis results for methane,carbon dioxide, nitrogen, oxygen, 
TGNMO, and sulfur compounds inserted into SCAQMO RECLAIM 03588 spreadsheet. 

Results represent a dry "real" gas at 600F and 1 atm. 

IComponent Mole% Wt% C,H,O,N,S, Wt.% 

Methane 63.53 38.97 Carbon 45.64 
Carbon dioxide 35.59 60.04 Hydrogen 9.75 
Nitrogen 0.72 0.77 Oxygen 43.84 
Oxygen 0.15 0.18 Nitrogen 0.77 
(CH2)n 0.080 0.043 Sulfur 0.00 

HHV (btu/sct) 632 
Average MW 26.08 
Gas Density (Ideal Gas) 0.06765 
Compressibility Factor 0.99694 
Gas Density (Real Gas) 0.06786 
HHV (btu/I b) 9318 

F Factor (dry) 9148 
F Factor - dry (60 F) 9010 

F Factor (wet) 11167 
F Factor - wet (60 F) 10998 

Fwet / Fdry 1.221 

Fc (dry) 1572 
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IAfr~1A1A Inc. 

23917 Craftsman Rd., Calabasas, CA 91302· (818) 223-3277· FAX (818) 223-8250 

LABORATORY ANALYSIS REPORT environmental consultants 
laboratory services 

TO-15 Component Analysis in SUMMA Canister Samples. by GC/MS 

Report Date: January 8.2014 
Client: SCEC 

Project Location: OCSD I Plant 1 and 2 
Client Project No.: 2061.1053 

Date Received: December 12,2013 
Date Analyzed: December 17 & 18, 2013 

~E~ Pl-c.?> 
AtmAA Lab No.: 13463-50 

Sample 10: 
Com~onents 
Freon 12 <1 <1 <1 <1 
Chloromethane <1.4 <1.4 <1.4 <1.4 
Freon 114 <1 <1 <1 <1 

- Vinyl Chloride <1 <1 <1 <1 
1,3-Butadiene <1.4 <1.4 <1.4 <1.4 
Bromomethane <1.4 <1.4 <1.4 <1.4 
Chloroethane <1.4 <1.4 <1.4 <1.4 
Bromoethene <1.4 <1.4 <1.4 <1.4 
Acetone 118 99.6 93.5 106 
Freon 11 <1 <1 <1 <1 <1 <1 
Isopropyl Alcohol <2 <2 <2 <2 <2 <2 
1 ,1-Dichloroethene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

... Methylene Chloride <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
3-Chloro-1-Propene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
Carbon Disulfide <1.4 <1.4 1.41 <1.4 1.59 3.26 
Freon 113 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
trans-1,2-Dichloroethene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1,1-Dichloroethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
MTBE <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
Vinyl Acetate <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
2-Butanone 18.7 15.3 15.0 11.3 12.4 12.2 
cis-1,2-Dichloroethene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
n-Hexane 5.28 5.05 4.53 2.89 2.53 2.55 

- Chloroform <1 <1 <1 <1 <1 <1 
Elhyl Acetate <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
Tetrahydrofuran 2.19 1.62 1.46 <1.4 <1.4 <1.4 

- 1,2-Dichloroethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
- 1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 
- Benzene 23.6 23.2 21.8 5.48 5.31 5.08 
- Carbon Tetrachloride <1 <1 <1 <1 <1 <1 

Cyclohexane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1,2-Dichloropropane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
Bromodichloromethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

- Trichloroethene <1 <1 <1 <1 <1 <1 
1 A-Dioxane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
2,2,4-Trimethylpentane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
n-Heptane 2.74 2.60 2.43 <1.4 <1.4 <1.4 
cis-1,3 .. Dichloropropene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
4-Methyl-2-pentanone <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
tran5-1,3-Dichloropropene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1,1-2 .. Trichloroethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

- Toluene 12.6 12.3 12.0 2.55 2.39 2.23 
2-H~)xanone 2.56 1.98 1.96 <1.4 1.52 <1.4 
Dibromochloromethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1 ,2-Dibromomethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

- Tetrachloroethene <1 <1 <1 <1 <1 <1 - Chlorobenzene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
_ Ethylbenzene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 Em,p.XYI." 3.1 6 3.80 2.90 <1.4 <1.4 <1.4 

Bromoform <1 <1 <1 <1 <1 <1 
.. Styrene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

1,1,2,2-Tetrachloroethane <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
"l0-Xylene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 

Benzyl Chloride <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
4-Ethyltoluene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1,3,5-Trimethylbenzene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 
1 ,2A-Trimethylbenzene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 ce ,3·Dlohl"o,oo,." <1 <1 <1 <1 <1 <1 

I 1 A-Dichloronenzene <1 <1 <1 <1 <1 <1 ~ 1,2-DichloJObenzene <1 <1 <1 <1 <1 <1 
1,2,4-Trichlorobenzene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 Michael L. Porter 
Hexachlorobutadiene <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 Laboratory Director 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: OCSD / Plant 1 and 2 
Date Received: December 12, 2013 
Date Analyzed: December 17 & 18, 2013 

Sample % Diff. 
10 From Mean 

Com~onents 

Freon 12 P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

Chloromethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Freon 114 P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

Vinyl Chloride P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

1,3-Butadiene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 ---

Bromomethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Chloroethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Bromoethene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Acetone P1E2Run1 118 127 122 3.7 
P2E1 Run 1 117 119 118 0.85 

Freon 11 P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

Isopropyl Alcohol P1E2 Run 1 <2 <2 
P2E1 Run 1 <2 <2 

1,1-Dichloroethene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Methylene Chloride P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

3-Chloro-1-Propene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Carbon Disulfide P1E2Run1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Freon 113 P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

(continued) 

Sample % Diff. 
10 From Mean 

Com~onents 

trans-1 ,2 -Dichloroethene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,1-Dichloroethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

MTBE P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Vinyl Acetate P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

2-Butanone P1E2 Run 1 108 108 108 0.0 
P2E1 Run 1 19.3 18.1 18.7 3.2 

cis-1,2-Dichloroethene P1E2Run1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

n-Hexane P1E2 Run 1 3.86 4.19 4.02 4.1 
P2E1 Run 1 5.46 5.11 5.28 3.3 

Chloroform P1E2Run1 <1 <1 
P2E1 Run 1 <1 <1 

Ethyl Acetate P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Tetrahydrofuran P1E2 Run 1 5.08 4.77 4.92 3.1 
P2E1 Run 1 2.01 2.37 2.19 8.2 

1,2-Dichloroethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,1,1-Trichloroethane P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

Benzene P1E2 Run 1 59.6 62.9 61 .2 2.7 
P2E1 Run 1 23.6 23.5 23.6 0.21 

Carbon Tetrachloride P1E2Run1 <1 <1 
P2E1 Run 1 <1 <1 

Cyclohexane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,2-Dichloropropane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Bromodichloromethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

(continued) 

Sample % Diff. 
10 From Mean 

Comeonents 

Trichloroethene P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

1,4-Dioxane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

2,2,4-Trimethylpentane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

n-Heptane P1E2Run1 3.08 3.55 3.32 7.1 
P2E1 Run 1 2.89 2.58 2.74 5.7 

cis-1,3-Dichloropropene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

4-Methyl-2-pentanone P1E2 Run 1 3.14 3.23 3.18 1.4 
P2E1 Run 1 <1.4 <1.4 

trans-1 ,3-Dichloropropene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,1-2-Trichloroethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Toluene P1E2 Run 1 18.2 19.4 18.8 3.2 
P2E1 Run 1 12.9 12.4 12.6 2.0 

2-Hexanone P1E2 Run 1 17.9 18.5 18.2 1.6 
P2E1 Run 1 2.71 2.42 2.56 5.6 

Dibromochloromethane P1E2Run1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,2-Dibromomethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Tetrachloroethene P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

Chlorobenzene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Ethylbenzene P1E2 Run 1 2.01 2.12 2.06 2.7 
P2E1 Run 1 <1.4 <1.4 

m,p-Xylene P1E2 Run 1 3.06 3.31 3.18 3.9 
P2E1 Run 1 3.21 3.11 3.16 1.6 

Bromoform P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

(continued) 

Sample % Diff. 
ID From Mean 

Com~onents 

Styrene P1E2Run1 2.30 2.76 2.53 9.1 
P2E1 Run 1 <1.4 <1.4 

1,1,2,2-Tetrachloroethane P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

o-Xylene P1E2 Run 1 <1.4 1.44 
P2E1 Run 1 <1.4 <1.4 

Benzyl Chloride P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

4-Ethyltoluene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,3,5-Trimethylbenzene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,2,4-Trimethylbenzene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

1,3-Dichlorobenzene P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

1,4-Dichlorobenzene P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

1,2-Dichlorobenzene P1E2 Run 1 <1 <1 
P2E1 Run 1 <1 <1 

1,2,4-Trichlorobenzene P1E2Run1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Hexachlorobutadiene P1E2 Run 1 <1.4 <1.4 
P2E1 Run 1 <1.4 <1.4 

Twelve SUMMA canister samples, laboratory numbers 13463-(41-52), were analyzed for TO-15 
components by GCIMS. Agreement between repeat analyses is a measure of precision and is 
shown above in the column "% Difference from Mean". The average % difference from mean for 
21 repeat measurements from 12 SUMMA canister samples is 3.5%. 
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GRAVIMETRIC ANALYSIS 

CLIENT: 0 c.. s 7) ANALYST: +,~~,~7~ __________________ ___ 

REPORT#: d-O LP (- I 0 ~- ~ 

TEST DATE: ~/~L!++(~/~~~J~ __________ __ f J 

METHOD: S CA 4f rt.A.. /) 

LOCATIONIUNIT: p ct2. l::-' ( RUN#: / 
SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

Probe/Nozzle 
Tare: DateITime: Daterrime: Daterrime: 

Condensable (Inorg) 
£..f]-vJ-t E-~c.r qq. :to 1"f 91, ?-oro$' 

Tare: '11 ~ C; 7\\- DateITillle:/~ i': 1,'\ DatcITime:,42.,{; I /f:LI/ Date/Time: 

t2~~.:L la f. Lf'r '" 0 101, L..fg3'1 Condensable (Org) 
JcJ-~ ~ Tare:/U I. 4£ J 'if' Dalerrime:blt~o 10'0 DatelTime: /.zI~1 'f :,~ Daterrime: . 

.J'tlUl . 1« /D 15" FilterS$" - 8' j 'f ----- ----

Tare: • I ~ ~ l. (. DateITime: l.;;L/~?- 11: 31 DateITime:/o1/~ ~ , DateITime: 
7 

LOCATIONIUNIT: p~e RUN#: ~ 

SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

ProbelNozzle 
Tare: Date/Time: Date/Time: Date/Time: 

6Z(J? W 
<3 -lf3 j/~-. ;2./3..S 11<5. c::z I .3 3> Condensable (Inorg) 
Tare: J I ~-. ,J.,'J.:Jf. DaleITime:/.2/.;o DatelTime: /2.3 ( 'I: I } '6;4.!J Date/Time: 

Condensable (Org) 1,;2S'~ 
f!.-'i2. //.3.1.z.3 Y /13, ,;2...J:L 

Tare: /1.3. I~O I DateITime: /..2L~ <f:YI DateITime: 1:YA'f '1:oG Date/Time: 
( 

Filter <;J-~ - 8' 67- - -- , /'(0 :;-.s- ,/yo If ----
Tare: • J ,3 S(O..2.. DatelTime: /,fl/2.;). ffo ~ II Date/Timed.b.l, , Date/Time: 

I ( 

LOCATION/UNIT: p c:2 e RUN#: 3 
SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

ProbelNozzle 
Tare: Daterrime: Date/Time: DatelTime: 

~vro ~ 
E..-g' IIf ~.2.(p~ lit, ~2.SV 11f' Cf,.2.61 

Condensable (Inorg) 
Tare: J / &": g.2...2~ Date/Time:;.,2.L'1t> k~\." DaleITime:t.l/~ I ~:'f6 Date/Time:OJ/a:L 'j{:..1. I-

£-3'1 
--, 

Condensable (Org) Cf=t. o~66 'ft. O?J 'i :L 17. 0 S?J'1 
/ .;;..s-~ Tare:q? OS"JR Date/Time:Wc.Jo JI) ~ J.< DatcITime: /~' "1'J4 Daterrime0 ( • .2- ~:3~ 

Filter 65' _ f( ~ ~ -- ./S':;'i.:1.., .jS-l '13 
----

Tare: I ~_)~J- DateITime:Ll/L+ ~!.~ Dateffime:L2/"JQI. ~ Date!Time: 
I 7 7 

&',' cl 0 
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CLIENT: () Co <s D 

GRA VIMETRIC ANALYSIS 

ANALYST: de 
~I~~-------------------------

REPORT#: .,;2£JG ( - /0 6-3 METHOD: c5 c A C? M 0 0--1 

TEST DATE: ______________________ _ 

LOCATIONIUNIT: 'P .:2 G RUN#: 

SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

Probe/N ozzle 
Tare: Daterrime: Date/Time: Daterrime: 

Condensable (Inorg) 
DatefTime: 

Condensable (Org) 
Tare: Daterrime: 

Filter~- ~ ~~ 
Tare: S' , :J- Daterrime: 

Iff) 

LOCATIONIUNIT: p ~ e S- RUN#: <!:/ 
SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

ProbelNozzle 
Tare: Date/Time: Date/Time: Daterrime: 

J.../ i <f u.-t E. ::;-0 IIg 6b g-:;- lit. ~C g / I IF, 5' 8'3 
Condensable (Inorg) 

Tare: J' 1. 6b ~;J.. Date/T;me1.,,:z/~ 0 r· 6"..3 Datcffime:d!.5( tl:oJ.~ DateJTimetnN.:t ~~ 

Condensable (Org) E- If 101 . .z. I ?'O /01. ;1...( :;- 7 
/ r.2S- ,..J.. Tare: /0/. c:2/ 'Ie:; Daterri1l1e:J ~o '1.' -f1 DateJTime:/JI'J I (j"',"f Date/Time: 

Filter ss- ~ IS' ~ 5- -- . 1~-'1~-S- ' I~- '1.s.£" --.-
Tare: JSX'h.2-. DateJTi1l1e :L.,L~ t:"J "'DateJTimel~/80/, ~ DatefTi1l1e: 

• I 

LOCATION/UNIT: 6~ "'- (L-s RUN#: 

SAMPLE WEIGHTS 

FRACTION VOLUME EVAPDISH Weight (g) Weight (g) Weight (g) 

ProbelN ozzle 
Tare: DatelTime: Date/Time: Date/Time: 

7) r fl.>c.;f-4" 02n> ~ e /0 q I/O . .2..1'-/;' 110, ~I 4C-€ondensable (hiOt g) 
Tare: /1 () .;21 '( ~ Daterrime: /.2.13 0 if :..l ' Date/Time:L2!.1 f !1..'~ Daterrime: 

~ e7 ~ I e\l')C C~ /0""( e. e 70 //! IS" ~I ~ IIJ', l~ '-I <;' 
CQDdp~~~~ dol) ,.....t.. 

Tare: f /? I 6'" 'I r Date/Time/..2Mu q,.~~ Date/Time:l..211 I ":J.o Date/Time: 
f 

Filter -------
Tare: Daterrime: Date/Time: Date/Time: 
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SCEC 

AppendixG 

Calibration Data and Calibration Gas Certificates 



CERTIFICATE OF CALIBRATION 

CUSTOMER: SOUTH COAST ENVIRONMENTAL ORANGE CA CALIBRATION DATE: 03/11/13 
PO NUMBER: 4531 CALIBRATION DUE: 03/11/14 
INST. MANUFACTURER: APEX INSTRUMENTS PROCEDURE: NAVAIR 17-20MG-02 
INST. DESCRIPTION: AIR SAMPLER CALIBRATION FLUID: AIR @ 14.7 PSIA 70 F 
MODEL NUMBER: XC-60A STANDARD(S) USED: A797, A24 DUE 07-2013 
SERIAL NUMBER: 0608010 NIST TRACE #' S: 1361269184. 1360578741.1360586185 

RATED UNCERTAINTY: +/-1 % RD . AMBIENT CONDITIONS: 765 mm HGA 46 % RH 69 F 
UNCERTAINTY GIVEN: FLOW measurement uncertainty: +1- .199% RD. K=2 CERTIFICATE FILE #: 432503 .13 
NOTES: AS RECEIVED/ AS LEFT WITHIN SPECS. REFERENCE CONDITIONS ARE: 760 mm HGA 70 F 

TEST POINT UUT DM.STD. UUT DM.STD. 
NUMBER INDICATED ACTUAL CORRRECTION INDICATED ACTUAL 

M3/HR M3/HR FACTOR FLOWMETER FLOWMETER 

PD.METER PD.METER SeCM SCCM 
1 0.050 0.050 1.000 100 101.2 
2 0.100 0 .100 1.000 400 404.1 
3 0;249 0 .250 1.004 600 605.6 
4 0.498 0.500 1.004 800 808.0 
5 0.997 1.000 1.003 1000 1008;9 
6 1.494 1.500 1.004 GAUGE GAUGE 
7 1.991 2 .000 1.005 "HG VAC. "HG VAC. 
8 2.488 2 .500 1.005 0-30 0-30 

AVERAGE 1.00305 TEMPERATURE TEMPERATURE 

F DEG. F DEG. 
72 71.91 

All instruments used in the performance of the shown cah'bration have traceability to the National Institute of Standards and Technology 
(NIST). The uncertainty ratio between the calibration standards (DM.STD.) used and the unit under test (UUT) is a minimum of 4:1, unless 
otherwise noted. Calibration has been performed per the shown procedure number, in accordance with ISO 100i2:2003, ISO 17025:2005, 
ANSItNCSL-Z-540.3, andlor MIL-STD45662A. Test methods: API2530-92 & ASl\.1E MFC-3M-1989. 

Dick Munns Company • 10572 Calle Lee #138 • Los Alamitos, CA 90720 
Phone (714) 827-1215 • Fax (714) 827-0823 

This Ca.lJ.orotion Celtificatc shall not be reproduced except, in full, without approval by DICK MUNNS COMPANY. the data sbown applies only to the instrument being calibrated and UDder tbc stilted conditions of cal.ibration. 

Date: Calibration Technician: 

3'0 J /Z() )1 , I Page 1 of-/-
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c~- t?. 
CERTIFICATE OF CALIBRATION 

CUSTOMER: SOUTH COAST ENVIRONMENTAL ORANGE CA CALIBRATION DATE: 03/11/13 
PO NUMBER: 4531 CALIBRATION DUE: 03/11/14 
INST. MANUFACTURER: APEX INSTRUMENTS PROCEDURE: NAVAIR 17-20MG-02 
INST. DESCRIPTION: AIR SAMPLER CALIBRATION FLUID: AIR @ 14.7 PSIA 70 F 
MODEL NUMBER: XC-60A STANDARD(S) USED: A797, A24 DUE 07-2013 
SERIAL NUMBER: 0602002 NIST TRACE # ' S: 1361269184,1360578741,1360586185 

RATED UNCERTAINTY: +/-1 % RD . AMBIENT CONDITIONS: 765 mm HGA 46 % RH 69 F 
UNCERTAINTY GIVEN: FLOW measurement uncertainty: +/- .199% RD. K=2 CERTIFICATE FILE #: 432502.13 
NOTES: AS RECEIVED/ AS LEFT WITHIN SPECS. REFERENCE CONDITIONS ARE: 760 mm HGA 70 F 

TEST POINT UUT OM.STD. UUT DM.STO. 
NUMBER INDICATED ACTUAL CORRRECTION INDICATED ACTUAL 

M3/HR M3/HR FACTOR FLOWMETER FLOWMETER 
PO.METER PD.METER SeCM SCCM 

1 0.050 0.050 1.000 100 100.8 
2 0,100 0.100 1.000 400 403.6 
3 0 .251 0.250 0 .996 600 604.9 
4 0.502 0.500 0.996 800 807.5 
5 1.002 1.000 0.998 1000 1008.2 
6 1.504 1.500 0.997 GAUGE GAUGE 
7 2.007 2.000 0.997 "HG VAC. "HG VAC. 
8 2.510 2.500 0.996 0-30 0-30 

AVERAGE 0.99749 TEMPERATURE TEMPERATURE 
F OEG. F DEG. 

71 70.93 

All instruments used in the performance of the shown calibration have traceability to the National Institute of Standards and Technology 
(NIST). The uncertainty ratio between the calibration standards (DM.STD.) used and the unit under test (UUT) is a minimum of 4:1, unless 
otherwise noted. Calibration has been performed per the shown procedure number, in accordance with ISO 10012:2003, ISO 17025:2005, 
ANSIfNCSL-Z-540.3, and/or MIL-STD-45662A. Test methods: API2530-92 & ASME Iv1FC-3M-1989. 

Date: 

Dick Munns Company • 10572 Calle Lee #138 • Los Alamitos, CA 90720 
Phone (714) 827-1215 • Fax (714) 827-0823 

This Calibration Certificate shall not be teproduced except, in full, without approval by DICK MUNNS COMPANY. '['he data shown applios only to the ~t being cah1mlted and tmdeTthc stated coDditions ofcalibmlion. 

Calibration 'technician: 

Page 1 of-L 
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Table 2G-L Type S Probe Inspection Sheet 

Note: Method 2 provides the criteria for an acceptably cons tructed Type S pitot tube. However, the procedure for making 
the necessary measurements is not specified. One approach is given below. 
l. Use a vise with parallel and perpendicular faces. Use an ·angle-measuring device (analog or digital) for this check. 
2. Place the pitot tube in the vise, and level the pitot tube horizontally using the angle-measuring device. 
3. Place the angle-measuring device as shown below. 
4. Measure distance A, which is PA plus Pa. Method 2 specifies that PII ;= PB, but provides no tolerance for this 

measurement. Because this measurement is very difficult, it is suggested that P II = PB = Al2. 
5. Measure the eKtemal tube diameter (DJ with a micrometer, machinist's rule, or internal caliper. 
6. Record al1 data as showT\ on the form below. 
7. Calculate dimensions wand z as shown below. 

() 

II 

QAlQC Check . f 
Completeness __ V--:r-__ 

Specifications ___ ---''''-J __ _ 

Degree indicating 
level position for 

detennining 

<Xl and <X2 

Degree 
indicating 

level position 
for determining 

PI and ~ 2 

Degree 8J@ 
indicating 

level position 
for d~termining e 

Degree indicating 
level position . 

[or determining y, 
then calculating z. 

LegibilitY __ ...::Y.:;..J-:r-__ 
Reasonableness. __ v" ___ _ 

Level and perpendicular? 

Obstruction? 

Damaged? 

IXI (_2 0 
S 0:1 .s +2") 

O:z (-2" .s cz.s +2") 

PJ (-2" S 131 .s +2°) 

132 (_2 0 .s P2 .s +2") 

Y 

a 

z =A (!any) 
[s 0.5 nun (0.0.2 in.)] 

w=A (tana) 
[s 0.5 nun (0.02 in.)] 

Dl [<!: 9.5 mm (3/8 in.)] 

A 

Al2Dt (1.05 s P AlDt .s 1.5) * 

'" Recommended dimensions 

/ Accuracy _________ _ 

.... f 
N 
1"..,1 

0 

b 

1) 

6 

0 

() 

o 

\. -z.. 

CertifICation 
I certify that the T ''1--- meets or exceeds. all specifications, criteria, and applicable design features. 

Certified bY:--7=-=--';'I;-~~-::...(V-~-i~i:----...>_=_.r--_ ' ----_.---' 

C 4 

Date: l 1 ~ .:) h3 



NG!l4l" Mdlllld 2 PTilV10cslhc cr:~erill f~J ~ !lCI:qJtll>1y OO!I\ttNct~ T:l''?#S i»,tO! tub~L iIo<wcver, 1!~C; pl'cwd\ifil: fot w,elil'lg 
:he l1~p:$S.lU)' ffiCaj.xe:nCI1)(S is. not ~cllfied. O:1c approach is eiven below. 
I, Ult ~l vi$i; witi-. P;!r.lllel ii~d f~nQicl.Jlar r/l~t:S. US~ iln ng11C"'Ii\ea5l~':1ng dc"'~ (a."laJ~t ;)< di!;lt"J) rOT tbs ::heck. 
:!. P ace I~C' i'j~1 tJIl<c ill tllt: "W:, al10 IC\'cl:h: pilOl ruoe hGri,~or:.tillly \>Sjn~ :ht: lm~l~-TW''';}s\1!J'ingrk'':J:>1:. 

P.3"'-~ I::C "'-..,I'.It;:'ll11:3.<:".nn!' d",· .. ke \I~ in"wn b.:lou 
4. M~:!.Oute dl$tarJC'~ ,wh~,f.; I'; ? II pJ;:t P,.. Metlloc 2 jp':<:lfie~ !Jill'. P A ,.' ?~, bui FtllVIQe:>; no l.Jk:;.;.r:[;t: k~ thi;; 

m~sU"""')1;.j' Btc ;',1. e lit." :tI:;;3!'.tJT~r.t j, \'~.'y d:ffieul!, i: is ~uf~il:!:;l.11:t ,'hat p. '. P J = An. 
M~2I;'1rI: tile c;.:tf'!!';).1 '\Lite ~ nrna:l.:r (Cll \\fll1' :: :n:t~"'I':!l:l:I~'r, mac'Jj~\~t' 5 nik. 'OJ mlern~: ca~Ij}'!1 
K<;~( 1:1 41.1 t1 'l '-~ ~I.a ~", . J' L"l rurn- bc:1cl'l: 
C~!.;~;,:.!a~;· Jqnl{'n~~ur • .s ~ une , i!~ sh-o~? bl,.'-;"~w 

_.- _._ . ---~r-~--~-----~- '----' 

QAJQCCbt1:k / 
C'l)l'J\l"I}on~RlS9 < 

S~ci.fi~tion$--.2'_ 

D1:gJt:" in<,tit:"toTif 
!~v'!! PO$11l0~. (Ilt 

J""l.;m\'~I'j"l! 

III af,Id il.,,: 

~ 
'n~ic:J\ttne. 

lew! po$'itiMl 
fm delmnioing 

~t And ~ 1 r..,r--._-

DC,lf.'e-e 8J@ 
h>diratil't~ 

le, ~l pO$itiGr! 
for 4ele7mi!rif1r e 

DL'~ indlea!in& 
~el p!)sili91l 

for dotermmm,rg y, 
then nlatliltimg z. 

i.,lIvel ~l'Id p~dirul~·~ 

~, ~-2" ~ G!.;:. "fr'~~.)) 

cc, (-1· ,.Il.'; +2°) 

~l <~2· " ~I So "i:~) 

p~ (·1" ~ ii, $ +1') 

1 

e 

% e A (-r} 
(s It~ mm (('-"'2 in.)] 

IN - A (t'llllB) 
{Ii 0.;) mm (jj\.~.2 in.i] 

V, r~ 9.S rom {lm in·l1 

A. 

Legibillty __ /_· ..,... __ 
~=WD~, ___ 7_c __ __ 

A~~_, ____ vI'~ ______ ___ 

C 5 
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SCEC 
1582-1 North Batavia 

Orange CA 92867 
(714) 282 - 8240 

BAROMETER CALIBRATION 

BAROMETER 10 #: SNA-BAR-4 
DATE: 10/31/2013 
ANNUAL OR MONTHLY CALIBRATION: ANNUAL 
REFERENCE BAROMETER #: LAB 
CALIBRATION PERFORMED BY MAA 
ELEVATION DURING CALIBRATION: 250 

C - 6 
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SCEC 
1582-1 NORTH BATAVIA STREET 

ORANGE, CALIFORNIA 92867 
(714) 282-8240 

:StackKO 5 
PIE Model 520-K 
SIN 106970 
January 12, 2012 
GM 

ALL TEMPERATURES ARE IN DEGREES FAHRENHEIT 

32 33 0.20 
32 33 0.20 

_ ' lI!M'JJJLA~m i -:FIEl.lp: -
mBERH~'ME ' :-' ; - -SENS0'-\t - , 
-T~ERATtJRE - 'FEMJ'iEM1'j1jaE ':B 

365 369 0.48 
365 369 0.48 
365 369 0.48 

c - 7 



SCEC 
1582-1 NORTH BATAVIA STREET 

ORANGE, CALIFORNIA 92867 
(714) 282-8240 

'EE'MPE~T . °S~N$OR, ~.l)~ if: 
TRERMOC@UPJUE SOURGE: 
·01 .cE SERU£ NUMBtFlfR: 

ICALmRA~ ONIllA:TE: 
€AL~1'ED1 C}:'i: 

Heated Line 6 
PIE Model 520-K 

i SIN 106970 
• February 6, 2013 
GM 

ALL TEMPERATURES ARE IN DEGREES FAHRENHEIT 

32 35 
32 35 
32 35 

212 216 
212 216 

368 
365 368 

c - 8 

~o ;~ 
OJ -

""% 
Dl1iFJl.ERnlNCE 

0.61 
0.61 
0.61 

0.60 
0.60 

0.36 
0.36 
0.36 

8151.5% 



I 
I 
[' 

SCEC 
1582-1 NORTH DATA VIA STREET 

ORANGE, CALIFORNIA 92867 
(714) 282-8240 

PT55TC 55 
PIE Model 520-K 
SIN 106970 
July 3,2013 
GM 

ALL TEMPERATURES ARE IN DEGREES FAHRENHEIT 

~';~TED. 'H i, MELD· .i ill ~ An - ot~;',_ 
r'f~ME Il}R I ~: SEN~0R. -, : 0.(0 . 
-T~~WU: T.EMP:NlM'F·hRE'l LDmFE~€!E 

32 31 0.20 
32 31 0.20 
32 31 0.20 

212 210 0.30 

365 363 0.24 

c - 9 



SCEC 
1582-1 NORTH BATAVIA STREET 

ORANGE, CALIFORNIA 92867 
(714) 282-8240 

PT7 TC53 (stack) 
PIE Model 520-K 
SIN 106970 
February 19, 2013 

'GM 

ALL TEMPERATURES ARE IN DEGREES FAHRENHEIT 

, 1C6·BATB 

"" .~~U\p l\1I.EL1!) ~ : 
Tlm:tu: ~l\'$IJlIa . SENS~R ~ 

I' UJRE TEMPElU.TmtE, rTEMPERAT 
32 33 
32 32 
32 33 

212 
212 213 
212 213 

365 
365 366 
365 366 

C - 10 

AB·S~I~~'; 

0/.0-
;DIFFERENCE 

0.20 
0.00 
0.20 

% 
DIFFE" 

0.15 
0.15 
0.15 

AD O(;mE 
'~% 

1;)~CE ' 

0.12 
0.12 
0.12 

\ 

I 

IS 1.5% 



(j 

,..... 
I-"' 

SEMI-ANNUAL METER BOX CALIBRATION DATA AT STANDARD TEMPERATURE OF 60 DEG F 
Onnce MeUlod - Triplicate Runs/Four Calibration Points 
Englisil Melel Box Units. Englisll K' Faclor 
Filename: 
File Modified From: APEX 522 Series Meler bOx CalibraUon 
Revised: 41712004 

The-on:tic')' Cnlical Vac;uum Q: 14.'1 

MO(1el# CAE 
ION' CBI" 
Dale: July 9.1013 
Bar Pressure: 2900 
Pel formed By MAA 

DRY GAS ME1ER I1~A"IN<.>:; <.;RITI<.;AL ORIFI"E READINGS 

Voluille Volume Volume Initial Temps Final Temps Orilice K'OrHice 

dH Time InilJal Final Total Inlet Oullel Inlet Outlet S~(jal# CoemClent 
(",H2O) (lOki) leu II) (cult) (CUn) (1ItIg Fl (cfj;gFI (degF) (<Ie!! F) (numbell t.eeab<lve) 

0.30 18.00 252.53 258.15 562 71).00 79..00 80.00 7900 ~O 0.231 
0.30 18.00 258.15 263J7 562 eoJIO 79.00 8000 80.00 40 0.231 
030 16.00 263.17 26940 5.6'2 80.110 8000 81 .00 81.00 ~O O.ZlI 

o.G2 '13.00 269.40 27M2 6.03 81 .00 81.00 81.00 81.00 48 Q.343 
0.62 13,00 275.42 281.46 6.04 81.00 8100 82.00 8'.00 '8 0-343 
0.62 13.00 281,46 287.51 6·04 82.00 81-00 82.00 62.00 '18 0.343 

1.60 8,00 2!l3.G9 <!9'.),78 G.09 82.00 81 .00 84 .00 82.00 ('.l 0.582 
1.6CI 8.00 29(1.76 305.81 B,W 84.00 B2.OU 84,00 83.00 63 0-562 
I.GO 8.00 JUS.87 311.96 6.09 VA .OO 83.00 84 .00 83,00 1>3 0.562 

3.:10 6.00 ;)11.90 31a3O 6,34 83.00 1lJ.0O 64.00 83.00 73 0.779 
3.30 6,00 318,30 324.G.~ 6.35 6400 1\3:00 as.OO 64.-00 73 0779 

'-~ ~ 6.00 ~46~ ~:l1 00 ~ 6~ 1 85,00 ~ 84.0~J 86·~1 JlLOQ _L 73_1 0779 i_ 

DRY GAS METER ORIFICE DRY GAS METEIl ORII'ICE 
CAlIBRA nON FACTOR CALIBRATION FACTOR 

VOLUME VOLUME VOLUME VOLUME VOLUME 
CORRECTED CORRECTED CORRECTED CORRECTED NOMINAL Y dH@ 

Vm(sld) VI\1{S1d) Vcr(std) Vcr(std) Vcr Value Vaiue 

1>0"' CI"~l lOJ 01 (Ullri~)' ( .. ,It) ("""'bOtI -.-iInH20J 
S.fi03 155.9 S3GS 1519 5~' 0..5)75 1.833 
:'5491 1557 5.362 151.9 5547 0976 1.833 
5489 1555 5.358 15L7 5552 0976 1.833 

Average 0975 1.B33 

5886 '66.7 5740 1626 5.959 0.07:1 1.720 
5.894 166.9 5737 1625 5.962 0.973 1.722 
5892 1669 5735 t62.4 5965 0973 1722 

Average 0.974 1.721 

5.949 168.5 5780 163.1 &.017 0.972 1.657 
5939 16B 2 5.777 1636 6.020 0.973 1655 
5933 168.0 5774 163,5 6.022 0973 1655 

Average 0.972 1.656 

6201 175.6 0001 170.0 6.261 OJl68 1777 
6211 1759 6.003 1700 6261 0.967 1775 
6.193 175.4 II 

I /1 6.003 170 a 6261 0969 ' .773 
A'lterago 0.968 1.776 , 

AVc!'fil9I- Vd: 0.972 dH@: 1.746 

0 ii! dH =I: 0.568 

h'tl I ' ~"' "f -

IMPORTANT 
IMPORTANT 

for valid test results, the Actual Vacuum should be 1 to 21n. Hg greater than the Theoretical Critical Vacuum shown above. 
The Critical Orifice CoeffiCient. K', must be entered In English units, (ft)"3"(deg R)"O.5J«fn.Hg)*(mln)) . 

SCAOMD at EO Dey,jH 

Actual 
Vacuum 
{inHQl 
2~ .00 
24.00 
2~ .00 

22.00 
22.110 
2U)O 

1900 
1900 
1900 

1500 
1500 
I§"OO 

tndiv;duC\1 
Run 

095 < Y 
< "OS? 
Poss 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 

Pass 

Pass 
Pass 
Pass 

(., Hgi 

I Ambient Teulperalure 

lilllial Final Average 
(do< FJ Id"ll FI (d€<! F) 
7100 71.00 77.00 
17AJ(t 78,00 77M 
76.00 79.00 78,50 

7900 110.00 70,50 
80.00 eo.OO 80.00 
1t(\.00 81.00 80.50 

81 no 81.00 81.00 
8100 82.00 81.50 
8200 82.00 112.00 

8200 82.00 82.00 
82.00 82.00 1 82 00 

---.-l 8~ 1_13200--.--1 _ 82.00 
-

IOOIVlUllai O,ihc\~ olirlC~ 

OnUl:e Aven:lge Average 

Ymax - Ymin 098 <: Y/Yd dH@'<lN@av 
<0010'.1 < I ~27 < 0 ISS? 

Pass Pass Pass 

Pass Pass Pass 

Pass Pass Pass 

Pass Pass Pass 



DocNumber: 000059034 

rrllXII ... 

5700 South Alameda Street 

Los Angeles, CA 90058 

Tel : (323) 585-2154 FHX:(714) 542-6689 

PGVPID: F22013 

!JCATE OF ANALYSIS / HI' A P1l0TOCOL G 
Customer & Order 11Ij'ormntiOl;; 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date: 

Cylinder Number: 

8.31 
12.5 

Praxair Order Number: 25027246 

ClIstomer P. O. Number: 04593013 
Customer Reference Number: 

% 
% 

Certified Concentration: 

9(30(2021 

CC272639 

CARBON DIOXIDE 

OXYGEN 

N /I /Jule: 9/2512013 

PaN Nllmb, r: NI C08,S06E-AS 

LOI Nllmh".. 1 09326B06 

(yli,"I"r Slyi. & O",le'" AS CGA 590 

Cylinder PI'.:s,tllre & VU/llllltt: 2000 p.sig 140 CU, ft 

NIST Traceable 

Analytical Uncertainty: 

± 1 % 

± 1.2 % 

Balance NITROGEN 

CertlfcariiJn Information: gert(ficati0I1 Date: 9/30/2013 Term: 96 Months Expiration Dale: 9/30/2021 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-12/531, using Procedure G1 . Do Not 
Use this Standard if Pressure is less than 100 PSIG. 

A IInlyrical Dlltn: (R=Referenc9 Standard. Z=Zero Gas. C=Ga. Candida/e) 

1. Component: CARBON DIOXIDE 

Requested Concenlration. 
C9I1ifled Concenlralion: 
Instrument Used: 
Analytical Melhod: 
Lasl Multipoint Calibralion: 

~
irst An.; .;. Dat;- • 

Z; 0 R: 996 
R: 9Jl6 Z: 0 
Z: 0 C: 8.31 

UOM: % 

2 . Componont: OXYGEN 

Requested Concentralion: 
Certified Concentration: 
Instrument Used: 
Analytical Method; 
Lasl Multipoint Calibration: 

First Analysis Data: 

Z: 0 R: 10.02 
R: 10.02 Z: a 
Z: 0 C: 12.48 

UOM: % 

Analyzed by: 

8.5% 
8,31 % 
Horiba VIA-S10 SIN 2807014 
NDIR 
912412013 

Dale: 

C: 8,31 Cone: 
c: 831 Cone: 
R: 9.96 Cone: 

Mean Test A.soy: 

12.5% 
12,5% 
OXYMAT 5E 
PARAMAGNETIC 
912412013 

Oat.: 

C: 12.48 Cone: 
C: 12,48 Cone : 
R: 10,02 Cone: 

Maan Test A • • • y: 

913012013 

J 
8,31 
8.31 
8.31 

8,31 % 

~::~13 l 
12.468 " 120468 , 
12.468% .-.J 

Rererence Slandard Type: 
Rer, Std Cylinder # ; 
Rer. Std. Conc: 
Rer. Std. Traceable to SRM # : 

SRM Sample # : 
SRM Cylinder #; 

GMIS 
CC20704.0 
9_96% 
vs,1674b 
7-F·32 
CAL014645 

r- - - ~.~ _ .. -~ ~ -~ . . - ..... 

I 
Second Analysis Data: 

Z: 0 R: 0 
R: 0 Z: 0 

lZ: 0 C: 0 

UOM: % 

Ro~ St;;;;;;;;;Type: 
Rar. Sid . Cylinder #: 
ReI". Std. Cone; 
F:;~r., Std. iracBabla to SRM #: 

SRM Sample # 
SRM Cylinder # 

Date: 

C: 0 Cone; 
C: 0 Cone: 
R: ° Cone: 

Mean Teat A8say~ 

GMIS 
SA15925 
10,01% 
2658e 
72-2B-B 
CLM-006896 

r~n;Ana~;'s Oeta: ---- Date: - -0:--J 
Z: 0 R: 0 C: 0 CO""' 
R: 0 Z: 0 C: 0 Cone: I Z: 0 C: 0 R: 0 Cone: 

~OM~ Mean Tost Assay: ~ ",,"," __ 0:-% 

Certified by: 

1I1ronn 11011 cantafrt;>d ho!t4lln hu.boanPlitpolll'Od at your lequesl by qualified a.perts within Pra""I, OISltibutlon, Inc. While we beliove Ihat the information is accurale within tho limits of Iha analytical 
mothodD"·employlld ru"4 1$ complOlo.lO tho O)(tpnl of Ihe spaciric a" . I)'lIDa performed. we mak. no warranly or (apresentation as 10 the sullability of Ihe use of Ihe inrorm.lion for any purpose. The 
lniomooclan IS oI!lI<'Od 'Nllh lhe OOCIo./starodlng!/W1 Dny us. of Ihe informallon Is at tha SOle dlsClolion and risk of Ihe usar. In no evanl shall the liabili ly of Pr.Kalr Dislribulion. Inc .• arising out of the 
""" "r Iho lr)rOtml>lIM con Ift!ftod MI· .... Ol<l:CQd the r"_B astablished for p(ovldlng .uch informoUen. 

C 12 



DocNumber: 000055291 

Customer & Order Informadon: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date: 

Cylinder Number: 

16.7 

21.0 

Praxair Order Number: 24009839 
Customer P. o. Number: 04448150 

Customer Reference Number: 

% 
% 

Certifred Concentration: 

6/24/2021 

CC107912 

CARBON DIOXIDE 

OXYGEN 

Praxair 
5700 South Alameda Street 

Los Angeles, CA 90058 
Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVP [D: F22013 

Nil [Jal.: 6/17/2013 

/'arl Numh,,: NI CD1707ZE·AS 

LlJI Number: 109316809 

Cyli1ld<r Slyle & Ollilet: AS CGA 590 

CylJ"der PJ1!.fSllre & YO/lime: 2000 psig 140 cu. rt. 

NIST Traceable 

Analytical Uncertainty: 

:!: 1 % 

:1:1% 
Ba[ance NITROGEN 

Cerlifcation Information: Certification Date: 6/24/2013 Term: 96 Months Expiration Date: 6/24/2021 

This cylinder was certified according to the 2012 EPA Traceability Protocol, Document #EPA-600/R-121531, using 
Procedure G1. Do Not Use this Standard if Pressure is less than 100 PSIG. 

Analytical Dtrla: (R=Reference Standard. Z"Zero Gas, C=Gas Candida/e) 

1. Component: CARBON DlOXICE 

Requested Concentration: 
Certified Concenlralion: 
Instrument Used: 
Analy1ical Melhod: 
Last Multipoint Calibration: 

First Analysis Dala: 

Z: 0 R: 17.97 

R: 17.97 Z: 0 
Z: a c: 16.71 

16.0% 
16.7% 
Horiba VIA-510 SIN 2807014 
NDIR 
5/24/2013 

Cate: 6/2112013 

c: 16.75 Cone: 1675 
c: 16.71 Cone: 16.71 
R: 17.97 Cone: 1671 

Reference Standard Type: 
Ref. Std. Cylinder # : 
Ref. Sid. Cane: 
ReI. Std. Traceable 10 SRM # : 

GMIS 
CC265304 
17.97% 
2745 

SRM Sample # : 9-8'()9 

CAL·010765 SRM Cylinder # : 

Socond AnalySis Cat.: Cate: 

Z: 0 R: 0 c: 0 Cone: 
R: 0 Z: 0 C: 0 Cone: 
Z: 0 c: 0 R: 0 Cone: 

o 
o 
o 

UOM: % Me.n Tost Assay: 16.723% UOM: % Mean re.t Assay: 0 % 

2. Component: OXYGEN 

Requested Concentration: 
Certified Concenlralion: 
Instrument Used: 
Analy1lcal Melhod: 
Lasl Multipoint Calibration: 

First Analysis Cata: 

Z: 0 R: 1998 

R: 20 Z: 0 
Z: 0 C: 2104 

UOM: % 

18% 
21.0% 
OXYMAT5E 
PARAMAGNETIC 
513012013 

Dato: 6124/2013 

C: 21.02 Con~: 21016 
C: 21.04 Cone: 21 .036 
R: 20 Cone: 21 .036 

Mean Tost Aesay: 2103% 

Reference Standard Type: GMIS 
Ref. Std. Cylinder # : CC92569 
Ref. Std. Conc: 19.99% 
Ref. Std. Traceable to SRM # : 2659. 

SRM Sample # : 71-37-8 
SRM Cylinder # CLM·OO6734 

Second Analysis Data: Cale: 

Z: 0 R: 0 C: 0 Cone: 0 
R: 0 Z: 0 c: 0 Cone: 0 
Z: 0 C: 0 R: 0 COne: 0 

UOM: % Mean Tes! Assay: 0% 

Certified by: 
~.~ 1. *1) 

Henry Koung 

Information conlolned herein has been prepared 81 your request by qualified experts within Praxair Olslrlbution. Inc. While we believe Ihallhe informalion is accurate within the limils of the .n.lyllesl 
methods employed and is completa 10 the extant of the specific analyses performed, we make no warranty or rapresentalion as 10 the suitabllily of Ihe use of the information for any purpose. The 
Information is offered with lhe underslandlng thaI any usa of the information is at the sola discretion and risk of lhe user. In no event shalilhe liability of Praxair Distribution. Inc, arising oul of Ihe 
use of the information con tained herein exceed the fee established for providing such information.. 

G 13 



DocNumber: 000052222 

Prax~ir 

5700 S"uth Alameua Stre~1 
Los Angeles, CA 90058 
Tel: (323) 585-2154 Fux:(714) 542-6689 
PGVPID: F22013 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 
Customer & Order In/ormilli/Jn: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Praxair Order Number: 23176665 

Customer P. 0. Number: 04326925 

Customer Reference Numb .. r: 

"''' f)",.: 312612013 

PUrl Numhur: NI N08.5ME-AS 

{,of Nllmher: 109308713 

C)4iuder Slyle & O"lfel: AS CGA 660 

Certified Concentmtion: 
Cy/;uucr /·fJl:WII'f! & Vol"",e: 2000 pSig 140 cu_ rt 

Expiration Date: 4/912016 NIST Traceable 

Cylinder Number: CC253049 Analytical Uncertainty: 
-----<---- ... ----

8.54 ppm NITRIC OXIDE ± 1 % 

Balance NITROGEN 

NOx = 8.58 ppm NOx for Reference Only 

Certijcation Inforltliltion: Certification Date: 4/9/2013 Tenn: 36 Months Expiration Date: 4/9/2016 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1. The 
certification expiration date was assigned using the May 2012 revision of the EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

Analytical Data: 
1. Component: NITRIC OXIDE 

Requ0sted Concentration 

Cerlifiad Concentration: 
Instrument Used: 

Analytical Method: 
La!5t Multipoint Calibration: 

I FIrSt Analysis Data: 

Z: 0 R: 9.88 

I 
R: 9.08 Z: 0 
Z: 0 C: 8.51 

I UOM~ ppm 

(R=Reference Standard, Z=Zero Gas, C=Gas Candidate) 

B.5 ppm 
6.5-4 ppm 
Themo Electron 42C SIN 518112467 
Chemiluminascence 
311112013 

Date: 41112013 

C: 8.52 Cone: 8.52 
C: a.52 Cone: 652 
R: 9.68 Cone: 8.51 

e 52 ppm 

Reference Siandard Type: 
Ref Sid Cylinder # : 
Ref. Std Cone: 
Rof. Std. Traceable to SRM #: 

SRM Sample # ; 
SRM Cylinder # : 

Second AnalYSis Data: 

GMIS 
CC335674 
9.B3 ppm 
2629a 

SO·G-109 
FF31631 

Date: 41612013 

Z: 0 R: 988 c: 8.56 Cone: 8.56 
R: 9.B6 l: C: 855 Cone: 8.55 
Z: 0 C: . B.55 1'<: 9.38 Con~: 855 

I U~: ppm Me.n Toot AS9ay: 8.55 ppm 

Certified bY~~. . 

~ 

Information contain!9d heflOlin has been prepared at your request by qualified experts within Praxair Distribution, Inc.. \fV'hils we belieVE! thai the information is accurate within the limits of the analytical 
mEllhods employed and is complete to the extent of the specifiC analyses performed, we make no warranty or representation a:3 to Ihe suitability ot the use of the information for any purpose, ThO 
Information is offered wilh the understanding that any use of the information is at (he sole discretion Clnd risk of the user In no evant shall the liability of PrIDCair Distribution, Inc .. ariSing out of the 
use of the information con lained herein exceed the fee established for providing such information. 



!ijiiff!JPRAXAlR 

DocNumber: 

Customer & Order iIllorn/alioJI: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date: 

Cylinder Number: 

18.4 

Praxair Order Number: 21057267 
Cils/olller P. O. Numbel': 04004890 

Customer Reference Number: 
j 

Certifietl Co},centratioll: 

8/23/2014 

CC362482 

PraxRir 
5700 SOllth Alameda Street 
Los Angeles, CA 90058 
Tel: (323) 585-2154 Fa.'(;(7 J4) 542-6689 
PGVPID: F22012 

Fill [krl., 7/3012012 

",,,,}I,,mhor: NI N018ME-AS 

1.01 NI/hlb,,; 109221201 

Cylill""SIyI.1I. Ollilel: AS CGA660 

Cylinder Pre.urm! & Vo/tlme: 2000 psig 140 CU~ rt 

NIST Traceable 

Analytical Uncertainty: --_._---- _._-- - - ----_. - -.--
ppm NITRIC OXIDE ± 1 % 

Balance NITROGEN 

NOx = 18.6 ppm NOx for Reference Only 

Certifcalioll !Ilformat;oll: Certification Date: 8123/2012 Term: 24 Months Expiration Date: 8/23/2014 

This cylinder was certified accofding to the 1997 EPA Traceability Protocol, Document #EPA-600fR-97/121, using Pfocedure G1 

Do Not Use this Standard if Pfessure is less than 150 PSIG 

Analytical Dutu: 
1. Componenl: NITRIC OXIDE 

Requested Concentration: 
Certmed Concenlratlon: 
Instrument Use&. 
Analytical Method: 
last Multipoinl Calibration: 

Firsl Analysis Data: 

Z: 0 R: 25.2 
R: 25.2 Z: 0 
Z: 0 c: 18.33 

~M: ppm 

(R-Rererence Standard, Z-Zero Gas, C-G.s CsndidaJe) 

18 ppm 
W.4ppm 
Themo Eleclron 42C SIN 518112467 
Chemilumine$cence 
6111/2012 

Date: 61712012 --I 
C: 18.28 Cone: 18.3 , 
C: 18.39 Conc: 1804 

, 
I 

R: 25.2 Conc: 18.3 

Moan Te •• As.ay: 18.3 ppm 

Reference Standard Type·. 
Ref. Std. Cylinder # : 
Ref. Std. Cone: 
Ref. Std, Traceabla to SRM # : 

SRM Sample # . 
SRM Cylinder # -

Second Analys is Data: 

Z: 0 R: 25.2 C: 
R: 252 Z: 0 C: 
Z: 0 C: 16.4 1 R: 

GMIS 
SA17261 
2517 ppm 

26298 
50-G-l09 
FF31631 

Oato: 

19.4 Cone: 
1841 Conc: 
252 Conc: ! UOM: ppm Moan Tosl A.say: 

8114/2012 

16.4 
18.4 
16.4 

1804 ppm 

Information contained herein has been prepared at your raquesl by qualified expert. within Praxair Distribulion, Inc. Whil. wa believe Ihallhe informalion is ~cural .. within the limits of the analytical 
methods employed and is complete to the extent of the specific analyses performed. wa make no warranty or representallan as 10 Ihe sUliability of Ihe use of Ihe information for any purpose. The 
information Is offered wilh the understanding thet any use of the informalion is al the sale discreUon and risk of the user. In no event shell the liability of Praxair Distribution, Inc .• arising oul of Ihe 
use of the information con lained herein exceed the /e. established for prOViding such information. 

C 15 



DocNumber: 000035822 

Praxair 
5700 South AJall1cd~ Street 
l.os Angeles, C/\ 90058 
Telephone: (323) 585-2154 
Facsimile: (714) 542-6689 

CEll.TIF'ICATE .OF ANALYSIS/EPA PROTOCOL GAS 
Custom!!r & Ort/er 111/0rnllllil1l1: 

PRAXAIR WHSE SIGNAL HILL 

2677 SIGNAL PARKWAY 

Praxair Order Nllmber: 19501717 

Cus/olITer P. O. Number; 03773283 

Cuslomer Reference NI/moer.' 

FIll 0",,, 212412012 

I'm I NunJhl!T NI N042ME~AS 

/ .111 ""mrhc/' 109205512 
SIGNAL HILL CA 907550 

('),Imdt'r '\") Ie & r)lIllel: AS eGA 660 

Expiration Date : 

Cylinder Number: 

43.6 ppm 

Certified COllcenlmtioll: 

3/1312014 

CC307301 

NITRIC OXIDE 

Balance NITROGEN 

(}/tmlf!T Pre.uI/n'.1" VOirllll": 2QOO psig 140 cu fl 

NIST Traceable 

Analytical Uncertainty: 

±1 % 

NOx = 43.9 ppm NOx for Reference Only 

Certifclliiolllllf(}rmatioll: Certification Date: 3/13/2012 Term: 24 Months Expiration Date: 3/13/2014 

This cylinder was certified according to the 1997 EPA TraceabilIty Protocol, Document #EPA-600/R-97/121 , using Procedure G1 

Do Not Use this Standard if Pressure is less than 150 PSIG 

PGVP 1.0.# F22012 

AIIII(vtica/ Datu: 
1 ,Camp on ant: NITRIC OXIDE 

Requosled Concenlration: 

Certified ConcentratIon : 

Instrument Used. 

An"ytlca' Melhod' 
Lasl Multipoint Calibralion 

First Analysis Data: 

z: 0 R: 511 
R: 511 Z: 0 
Z: 0 C: 437 

UOM: ppm 

(R=Reference Standard, Z=Zero Gas, C~Gas Candidate) 

42 ppm 
436 ppm 
Themo Electron 42G SIN 511)112467 
Chemiluminescence 
211012012 

Date: 3/112012 

c: 436 Cone; 436 
C: 43 a Cone: 438 
R: 511 Cone! 437 

Mean Test Assay: 43.7 ppm 

Reference Siandard Type: 
Ref Sid Cylinder # . 
Rer Std Conc. 
Re' Sid Traceable 10 SRM # 

SRM S.mple# 
SRM Cylinder # 

SecoRd AnalySiS Data: 

Z: 0 R: 51 1 

R: 511 Z: 0 
Z: a C: q36 

C: 
c: 
R: 

GMIS 
CC3401 
5111ppm 
vs. 16B3b 

45·U·37 
CAL015617 

Oat.: 

q35 Cone: 
43 5 Conc~ 

51 .1 Cone: 

: UOM: ppm MOiln Tost Assay: 

';'8:2012 

435 
43.5 

43 8 

43Spprn 

Certified by: ~ 

mg , 

Informehon contained herein has been prepared al yout request by quallried experts within Praxair Dislnbutron, Inc While we br;!heve thai the information is accurate wilhln (he limIts of the analyllcal 
methods employed and is comprele 10 the extent of Ihe specific analY.ges performed, we make no warranty or represenlaHon as 10 the suilability of Ihe use of the information for any purpose. The 
informafion is offered with the understanding that any use or the information is at the sole discretior. and risk of the user, In no event shalf the liabIlity of Praxair Distribution. Inc •. arising out of the 
usa or (he inronnaLion con tacned herein exceed (he fee established for providing such inr()(maUon. 

C 16 
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DocNumber: 000059247 

Customer & Order Information: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Praxair Order Number: 25104385 
Customer P. 0. Numb~r: 04603463 

Customer Reference Number: 

Prllxair 
5700 South Alameda Street 

Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVPID: F22013 

Fill Di,le: 1013/2013 

Pari Number: NI N042ME·AS 

Lol Number: 109327602 

Cyl/lrder Styl. '* Oililel: AS CGA 660 

Cerllfied COllcentralion: 
Cyli/Ukr P", ... ". & floillme; 2000 pslg 140 cu. fL 

Expiration Date: 

Cylinder Number: 

10/1412016 

SA13976 

42.4 ppm NITRIC OXIOE 
Balance NITROGEN 

NOx = 42.6 ppm 

NIST Traceable 

Analytical Uncertainty: 

:1:0.7% 

NOx for Reference Only 

Certifcatlon Informalion: Certification Oats: 10/14/2013 Term: 36 Months Expiration Oats: 1011412016 

This cylinder was certified according to the 2012 EPA Traceability Protocol, D:lcument #EPA·600/R-12/531, using Procedure G1 . Do Not 
Use this Standard if Pressure Is less than 100 PSIG. 

Analytical Data: (R=Rera~nC8 Standard, Z=Zero Gas, C=Gas Candida/a) 

1. Componant: NITRIC OXIDE 

Raquested Concenlratlon: 
Cerlilled Conoenlrallon: 
Instrument Used: 
Analytical Method: 
Last Multipoint Calibration: 

I First Analysis Data: 

z: 0 R: 50 
R: 50 z: 0 
z: 0 C: 42.4 

UOM: ppm 

Analyzed by: 

42 ppm 
42.4 ppm 
Themo Elactron 42C SIN 518112487 
Chemiluminescence 
9/24/2013 

Data: 101712013 

C: 42..4 Cone: 42,4 
c: 42.4 Cone: 42.4 
R: 50 Cone: 42.4 

Mean Test A.Bay: 42..4 ppm 

Reference Siandard Type: GMIS 
Ref. Sid. Cylindar 1# : CC362460 
Ref. Stet Cone: 50.0 ppm 
Ref; Std. Traceable 10 SRM 1# : 1683b 

SRM Sample 1# : 4S-U-ST 
SRM Cyllnderl# : CALOI5817 

Second Analysis Data: Date: 1011412013 

Zl 0 R: 50 C: 42.6 Cone: 42.6 
R: 50 zi o C: 423 Cone: 42,3 
z: 0 c: 42.4 R: 50 Cone: 42,4 

UDM: ppm Mean To.t AlIIay: 42.433 ppm 

Certified by: 

tnformation conlalned herein has been prepared at your requesl by quellfled experts wilhln Praxair Distribution, Inc. While wa bellave that the informallon I. accurate within the limit. of tho analytical 
methods employed and i, complele to the oxtent of the specific analyse a performed, we meke no warranty or represanlellon a. to the suitability of the use 01 the Inlonnallon lor any purpo.e. The 
information is offered with the understanding thai any ula of the infonnation i. at the sole discretion and rllk .of the user. In no evant shall the liability of Pra.air Distribution. Inc" arising out of the 
use of Ihe Information con talned harein exceed the fee e.tabUshed for providing such information, 

c - 17 



DocNumber: 000052109 

Praxl4ir 

5700 South Alameda Street 

Los Angeles, CA 90058 
Tel: (3:L3) 585-2154 Fax:(714) 542·6689 

POVP!!): F22013 

CERTIFICATE OF ANALYSIS / EPA PROrOCOL GAS 
Customer & Order Information: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date: 

Cylinder Number: 

87.4 

Praxair OrdEr Number: 23211280 

Customer P. O. Number: 04331929 
Customer Reference Number: 

ppm 

Certified Concentration: 

4/8/2021 

CC121068 

NITRIC OXIDE 

Fill Da',,; 3120/2Q13 

Pal f Nllmb"r; NI N085ME·AS 

1.0/ Number; 109307905 

Cylillder S/yl. & Ou/[el: AS CGA 660 

LylifllJUI' PreSSllft! & VolllmE!: 2000 psig 140 CU , ft 

NIST Traceable 

Analytical Uncertainty: 

± 1 % 

Balance NITROGEN 

NOx = 87,4 ppm NOx for Reference Only 

Certifcation /nforllUltion: Certification Date: 4/8/2013 Term: 96 Months Expiration Date: 4/8/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1. The 
certification expiration date was assigned using the May 2012 revision ofthe EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

Allalytical Data: (R=Reference Standard, Z~Zero Gas. C~Gas Candidate) 

1 . Component: NITRIC OXIDE 

Reque.,lad Coneenlration: 85 ppm 
Certified Concontratlon: 87.4 ppm 

Inslrumant Used: Thamo Eleelron 42i SIN 072602432C 

Analytical Method: Chemiluminescence 
Last Multipoint Calibration: 3/2712013 

1-;; .. 1 An.IY5~~a: .---- Oat.: 

z: 0 R: 1032 c: 87.5 Cone: 

R: 103.2 Z: 0 C: 87.3 Cone: 

Z: 0 C: 871 

I UOM: ppm 

R: 103,2 Cone: 

Moan Test Assay: 

Analyzed by: 

312512013 

87.5 
87.3 
87.1 

87.3 ppm 

Raf",anee Siandard Type: 
Ref. Sid. Cylinder # : 
Ref. Sld. Cone: 
Ref. Sid Trdceable to SRM # : 

SRM Sample # : 
SRM Cylinder #: 

~Qnd Analysis ;.;;;;:-

I 
Z: 0 R: 103.2 C: 
R: 103,2 Z: 0 C: 
Z: 0 c: 872 R: 

: UOM: ppm 

Certified by: 

GMIS 

CC145330 

103.2 p~m 
vS. 1684b 

44-5·61 
CAL015454 

Dale: 4/1/2013 

876 
87.5 

1032 

Cone: 876 
87.5 

1 

Information contained herein has been prepared at your requElsl by qualified experts within Praxair Distribution, Inc. VVhile we believe that tho informalion is accurate wilhin the limits of 1he anatytical 
methods omployed and is complete to the extent of the specific analyses performed, we make no warranty or reprosentation as to the suitability of the use of the informalion tor any purpose. The 
infonnation is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shalilhe liability of Praxair Distribution, Inc., arising oul of the 
USB oj the information COn tained herein exceed the fee established for providing such information 

G 18 
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DocNumber: 000051900 

Prnxair 
5700 South Alameda Street 

Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 
PGVPID: F22013 

CERTIFICATE OF AN4LYSIS / EPA PROTOCOL GAS 
ClIs/omer & Order In/ormation: 

PRAXAIR WHSE SANTAANACA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

PrClxair Order Nwnb?r: 23090548 

Customer P. O. Number: 04313129 

Customer Refaence NUII/ber: 

I'-ill Om,: 3/12/2013 

Part Number: NI COB.SMF.:-AS 

1.1)( Nmnhl!r: 109306106 

C),linde, Slyll~ (~ Olft/lff: AS eGA 350 

Certified Concenfration: 
(ylinder PrC!."Hln~ & "'01111111.': 2000 psig 140 cu II. 

Expiration Date: 

Cylinder Number: 

9.05 ppm 

4/4/2021 

CC351722 

CARBON MONOXIDE 

Balance NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

±1% 

CerlijCllt.ion IIl/flrlllatioll: Certification Date: 414/2013 Term: 96 Months EKpiration Date; 4/4/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121 , using Procedure G 1. The 
certification expiration date was assigned using the May 2012 revision of the EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

rillitlytiClIi Data: (R,··Refer.nce Standard, Z~Zero Gas, C~Gas Candidate) 

1 . Component: CARBON MONOXIDE 

Ht)queslod Concentration: 

Certified Concentration: 

Instrument Used' 

IInaly!ica; Method: 
Last Multipoint Calibralion: 

Firsf Analysis Data: 

Z: 0 R: 167.3 
R: 1692 Z: a 
Z: a c: 148.6 

UOM: ppm 

8.5 ppm 

9.05 ppm 
Horiba VIII·S10 SIN 576676015 
NDIR 

311112013 

Datc: 4/2/2013 

c: 1497 Cone: 9.1 
c: 1501 Cone: 9 05 

R: 1685 Cone: 9 01 

Mean Test Ass,ay: 9.05 ppm 
---~ ----

Aoo'y,,' bY~ 
-' 

Hef~rlJnC0 Standard Type: GM!S 

RBf. ~Id Cylinder # : SA6687 
Rei. Std. Cone: 10.2 ppm 

RBf. Std Traceable to SRM #: 16770 
SRM Sample II . 5-1·42 

SRM Cylinder # XF 002143B 

Socond Analysis Data: Oat.: 

Z: 0 R: a c: 0 Cone: 0 
I R: a Z: a c: 0 Cone: 

Z: 0 c: 0 R: a Cone : 

I UOM: ppm Mean Tost Assay: a ppm 

Certified by: 

Shameela Jiffrey 

Informalion contained ~lercin has been pm pared at your requost by qualified experts within Praxair Distribution. Inc. V\ttliJe we boliove that the information IS accurale within tho limits of t~1tt analytical 
meltl0ds '1!llployed and is complete to ttm oxtont of the specific analyses performed, we mako no wZlr(anty or representation as to the;) suitability at tho use of the informalion for any purpose lno 
inforrnation is offsred with the understanding that any use of the information is at the sole discretion and risk of .the user In no event shall the liability of PraxClir Distribution. Inc, ariSing oul of the 
usc of tho Information con tained horein exceed the faa estClblished for providing such information. 

C - 19 
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DocNumber: 000052504 

Praxnil' 

5700 South Alameda Street 
Los Angeles, CA 90058 

Tel: (323) 585·21 S4 Fax:(714) 542·6689 

PGVPID: F22013 

CERTIFICATE OF ANAL¥SIS / EPA PROTOCOL GAS 
ClISWmer & Order Information; 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Praxail' Order Number: 23177434 

Customer P. 0. Number: 04326926 

Customer Rq(erence Numher: 

Fill Dar", 

PtTlfNllmhcl': 

Lot NWJlIJI:t: 

L'ylim/cl' Style & O/lI/~/: 

3120/2013 

NI COlaME·AS 

109307808 

AS CGA 350 

Certified Concentration: 
Cylilldl!, · J'/'I!\·.nllt!(~· Volumt!: 2000psig 140cu n. 

Expiration Date: 

Cylinder Number: 

4/13/2021 

5A7530 -----------
1B.4 ppm CARBON MONOXIDE 

Balance NITROGEN 

NIST Traceable 

Analytical Uncertainty: 

± 1 % 

Certifcnti(}n Illformation: Certification Data: 4/13/2013 Term: 96 Months Expiration Date: 4/1 3/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol , Document #EPA·600/R-97/121, using Procedure G1 . The 
certification expiration date was assigned using the May 2012 revision of the EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

A 1I«lytical Data: (R=Reference Slendard, Z=Zero Gas, C=Gas Candidate) 

1 . Comp""anl: CARBON MONOXIDE 

Requested Concentration: 

Carlified Concenlration: 
Instrument Used: 
Analytica l Method: 
Last Multipoint Calibration: 

I First Analysis Oata: 

Z: 0 R: 24.7 
R: 24,7 Z~ 0 
Z: 0 C: 18.4 

UOM: ppm 

18 ppm 
18.4 ppm 
Horiba VIA-51 0, SIN 577172043 
NOIR 
3/20/2013 

Date: 4/2/2013 

c: 16.5 Cone: 18.5 

c: 16A Cone: 16,4 

R: 24.7 Cone: 18.4 

Me.n Toel Aesay: l6A ppm 

Analyzed by: ~ :::> 
sameela Jiffrey 

Reference Standard Type: 
Ref, Std. Cylinder # : 
Ret. Std, Conc: 
Ref, Std, Traceable fo SRM # : 

SRM Sample # • 
SRM Cylinder # ; 

Second Analysis Data: 

Z: 0 

R: 0 
Z: a 

R: 
Z: 
c: 

o 
u 
o 

c: 
C: 
R: 

GMIS 
CC147286 
24.7 ppm 
2635. 
SO-C-32 
CAL011907 

Date : 

Conc: 
Conc: 

a Cone: 
o 
o 

UOMi ppm Moan real A ••• y: a ppm 
-----

Ce rtified by: 

Information contained heroin has baan prepared at your requast by qualified experts within Prax:air Distribution, Inc. While we believe thallhe informalPon is accurate wllhin the limits of the analytical 
meU,ods employed and is complete to lhe extent of the specific analyses performed, we make no warranty or representation as to the suilabilily or the use of the informallon for any purpose, The 
Information is offered with the understanding Ihal any use ollha infonnalion is altha sole discretion and risk of the user, In no event shall tho lIabilily of Praxair Distribution, Inc" arising out of the 
use of Ihe information con tained herein exceed the fee established for providing such information, 
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DocNumber: 000051419 

Praxail" 
5700 South Alameda Street 

Los Angeles, CA 90058 

Tel: (323) 585-2154 Fax:(714) 542-6689 

PGVP!D: F22013 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 
Clis/omer & Order itiformation: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date: 

Cylinder Number: 

857 

l'raxail' Order Number: 23177434 

Clistomer l'. O. Number: 04326926 

('ustomer Reference Number: 

ppm 

Certified Concentration: 

3/28/2021 

CC160848 

CARBON MONOXIDE 

F'il! /)UI",' 3/20/2013 

ParI N/lm"~J': NI C0850E-AS 

r 01 Numher: 10930"1801 

()JIll/deI'Slyl" ,e- (Mlef.· AS eGA 350 

Cyfilrdf!.r Pre.\','illl'e & V(JI/II1ff~: 2000 psig 140 cu Ft 

NIST Traceable 

Analytical Uncertainty. 

± 1 % 

Balance NITROGEN 

CertifcatiollitiforlMtioll: Certification Date: 3/28/2013 Term: 96 Months Expiration Date: 3/28/2021 

This Gylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121, using Procedure G1. The 
certification expiration date was assigned using the May 2012 revision of the EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. , 

A nalytiCllI Data: (R~Reference Standard, Z~Zero Gas, C~Gas Candidate) 

1 . Component: CARBON MONOXIDE 

Rt-~quGsted Concsntl'ation: 

Certified Conccmtralion: 
Instrument Used: 

Analytical Method: 

Last Multipoint Calibration: 

r Fi~l~iS Data: 
, z: 0 R: 1001 

I ~: 
1001 z: a 

a c: 857 

U.0M: ppm 

Analyzed by: 

850 ppm 

B57 pi'lm 

Horiba VIA-510, SIN 577172043 

NDIR 

3/412013 

Date: 312712013 

c: 856 Cone: 856 
c: 857 Cone: 857 
R: 1001 Cone: 857 

Mean Test Assay: 857 ppm 
----

RefGrence Standard Type: 

Ref. Std Cylinder # : 
Ref. Std, Cone: 

Ref. Sid. Trac~able to SRM II . 

GMIS 
CC126S8l 

1001 ppm 
168gb 

SRM Sample# ­

SRM eylinder# ; 

1-28-1 

CI.M-OOS404 

Second Analysis Data: Date: 

z: 0 R: 
: R: z: I z: C: 

J UOM: ppm 

0 
0 
0 

c: a 
c: a 
R: 0 

Cone: 
Cone; 
Cone: 

a 
0 
0 

Mean To.! Assay: 0 ppm I 

~~ Certified by: -z:s~ 

Shameela Jiffrey 

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. VVhile we believe thet the informalion is accurate within the limits of the analytical 
.rnethod~ ~mlpioyed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the lise of the information for any purpose. The 
InformatiOn is offered with the understanding that any use of the inFormation is at the sale discretion and riSK of the user. In no event shall the liability of Praxair Distribution, Inc., arising out of the 
Use of Ihe information con tained herein exceed the fee established for providing such informatiol1. 
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DocNumber: 000050355 

Praxai .. 
5700 South Almneda Street 
Los Angel es, C i\ 90058 

Td: (323) 585-215'1 Fax:(711) 542-66XlJ 

PGVP ID: 1'22013 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 

Customer & Order ilr/ormation: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Proxair Order Number ' 22864530 

Customer P. O. Number: 04279623 

ellslome,. Reference Nrllllber: 

FIlI/Jcrr", 2/21;2013 

"m/NII/nnel NI COIBOO[·AS 

1", Numht!r: l093052fn 

(){ind!~/ S~vl(! & Omf!!l: I\S eGA 350 

Certified Concentration: 
()4incicl' Pn:,\:\11I't' & t·ol!mll.' , 2()OO psig 1 '10 ell fI 

Expiration Date: 

Cylinder Number: 

3/9/2021 

CC101717 

NIST Traceable 

Analytical Uncertainty: 

1814 ppm CARBON MONOXIDE ±1 % 

Balance NITROGEN 

CerlijCtltion informatiolJ: Certification Date: 3/9/2013 Term: 96 Months Expimtion Date: 3/9/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121. using 
Procedure G1. The certification expiration date was assigned using the May 2012 revision of the EPA Traceability 
Protocoi document.Do Not Use this Standand if Pressure is less than 150 PSIG 

A Italy tical Data: (R==Refcrcnce Standard. Z~Zero Gas. C'~Gas Candidate; 

1. Compo ... nt: CARBNl MONOXIDE 

Roqueslod Concentration: 1800 ppm 
Certified Concentralion: 1614 ppm 
Instrument Used: Horiba VIA-51 0, SIN 577172043 
Analylical Melhod: NDIR 
Last Multipoint Calibration: 314/2013 

First Analysis Data: Date: 31712013 

Z: 0 R: 1736 c: 181 3 Cone; 1813 
R: 1736 Z: 0 c: 1814 Cone: 1814 
Z: 0 c: 1814 R: 1"136 Cone; 1814 

UOM: ppm Moan Tost Assay: 1814 ppm 

Analyzed by: ~ ___ -. 

~nz::---

RefOfcncu Standard T ypc: 
Ref. Sid. Cylinder II : 
Ref. Sid. Cone: 
f~ol. Std. T"raceable to SRM 1/ . 

SHM Sample II : 
SRM Cylinder II : 

Socond Analysis Data: 

Z: 0 

R: 0 
Z: 0 

R: 0 
Z: 0 
c: 0 

c: 
c: 
R: 

GMIS 
CC74842 
1736 ppm 
vs 2637. 
56-10-40 

FF230/3 

o 
o 
o 

Oatc: 

Cone: 
Cone: 
Cone: 

UOM : ppm Mean Tost Assay: 0 ppm 

Certified by: ~ 
Shameela Jiffrey 

Information contained herein has beon prepared at your requost by qualified experts within Prax81r Drstribution, Inc, WtlilC:t we believe thal the Infol matron is accuraW within the limits of tho analytic(11 
meHlOds ernploYQd and is complete 10 the extent of the specific analyses performed, we make no warranty or represerltalian as to Ihf.! suitability of the use of the information for any purposf~ rhe 
information is offered with the understanding that any use of the information is at the sale dlscmtion snd risk of the usar In no Gvonl shall tho liability of Praxair Distribution, Inc .. aWilng OlJI of thl~ 
use of the infannalion con tained hemin oxceod the fec established 10r providing such information 

c - 22 

I 



IIII ~3~B2rr~ ~~ ~~,~~~ 9~t;!7 C. 
(951) 653 - 6780 • FAX (951) 653 - 2430 • WWW.sCOTTMARRIN.COM 

Report Of Analysis 
NIST -Traceable Gas Mixtures 

SCEC01 
TO: SCEC - Air Quality Specialists 

Attn: Chris Lovett 
1582-1 North Batavia Street 
Orange, CA 92867 
(714) 282-8240 

CYLINDER NUMBER: CC311802 

COMPONENT 

Nitrogen dioxide 
Nitrogen 

Cylfnder Size: 150A (71 std cu ft) 
Cylin der Pressure: 1000 psig 
$helf Life: 6 months 

CONCENTRATION (v/v) 

17.32 ± 0.35 ppmv 
Balance 

ppm = umole/mole %= mole-% 

REPORT NO: 63964-02 

REPORT DATE: November 5, 2013 

CUSTOMER PO NO: 100413 

NIST TRACEABLE 
REFERENCE STANDARD 

SRM 1683b 

The above analyses are traceable to the National Institute of Standards and Technology by intercomparison with the reference 
standard listed herein. Where indicated, volumetric and gravimetric reference standards are traceable thru use of our analytical 
balance. NIST Certificate Numbers 822/272801-6 and 822/274081-06. 

ANALYST: fj). C - tJI! ~ APPROVED: ~ 
D.C.Marrin 7 J . T. Marrin 

The only liability of this company for gas which I,ll 10 9.Qmlltv with Ih S .Mh!a II shall be repillcement or reanalysis thereof by the company without extra cost. 
STANDARD CAL BRATtON GASES IN ALUMINUM CYLINDERS 
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IIII ~3C;: 2rr~~~~~,~~~ 9~~ c. 
(951) 653 - 6780 • FAX (951) 653 - 2430 • WWW.SCOTTMARRIN.COM 

Report Of Analysis 
NIST -Traceable Gas Mixtures 

SCEC01 
TO: SCEC - Air Quality Specialists 

Attn: Chris Lovett 
1582-1 North Batavia Street 
Orange, CA 92867 
(714) 282-8240 

CYLINDER NUMBER: CC74096 

COMPONENT 

Nitrogen dioxide 

Nitrogen 

Cylinder Size: 150A (137 std cu ft) 
Cylinder Pressure: 1950 psig 
fshelf Life: 6 months 

CONCENTRATION (v/v) 

35.8 ± 0.7 ppmv 

Balance 

ppm = umole/mole %= mole-% 

REPORT NO: 63964-03 

REPORT DATE: November 5, 2013 

CUSTOMER PO NO: 100413 

NIST TRACEABLE 
REFERENCE STANDARD 

SRM 1683b 

The above analyses are traceable to the National Institute of Standards and Technology by intercomparison with the reference 
standard listed herein. Where indicated, volumetric and gravimetric reference standards are traceable thru use of our analytical 
balance. NIST Certificate Numbers 822/272801-6 and 822/274081-06. 

ANALYST: fj). C ~ f/!l ~ APPROVED; ____ ~~--------------
D.C.Marrin 

TM only llab/flty 0' lhis·COIl'IPiIII'lli for gas which fl;l1l9 IQ ~~It WIth Ihi an@!y~.s $l1a11 bill (1Itl.1~ 001 or reanalysis thereof by the company without extra cost. 
STANDARD CALIBRATION GASeS IN ALUMINUM CYLINDERS 

c - 24 



DocNumber: 000052508 

Customer & Order informatioll: 

PRAXAIR WHSE SANTA ANA CA 

1545 E EDINGER AVE 

SANTA ANA CA 927050 

Expiration Date : 

Cylinder Number: 

PraxHi!' 

5700 South AI~meda Street 

Los Angeles, CA 90058 

Tel: (323) 585-21 54 rax:(7 14) 542-6689 

POVPID: F2201 3 

YSIS / EPA PR01!OCOL GAS 

Praxair Order Number: 23177434 

C'LIslomer P. 0. Number: 04326926 

Crlslol11er R~rerence Number: 

Certifted Concentration: 

4/13/2021 

CC163770 

,.ill Oal,': 3/1912013 

I'm" N"mh,,.: NI C042.5ME·AS 

1.01 N"lIIb",.: 1 09307812 

C.ylillrlel Siyl\~ & Of/lbf/: AS eGA 350 

l.)lindcl' Jlrt.!,t.Y/(f'f: & VO/llme: 2000 psig 140 cu fl. 

NIST Traceable 

Analytical Uncerta inty: 

42.3 ppm CARBON MONOXIDE ± 1 % 

Balance NITROGEN 

Cerlifcalion III/ormatioll: Certification Date: 4113/2013 Term: 96 Months Expiration Date: 4/13/2021 

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-600/R-97/121 , using Procedure G1 . The 
certification expiration date was assigned using the May 2012 revision of the EPA Traceability Protocol document.Do Not Use this 
Standard if Pressure is less than 150 PSIG. 

A nalytical Data: (R;Reference Siandard, Z;Zoro Gas, C; Gas Candidale) 

Component: CARBON MONOXIDE 

Requested Concentration: 
Certified Concentration: 
Instrument Used: 
Analytical Melhod: 
Last Muliipoint Calibration: 

First Analysis Data : 

Z: 0 R: 506 
R: 50 6 Z: 0 
Z: 0 c: 423 

UOM, ppm 

Analyzed by: 

42.5 ppm 
42.3 ppm 
Horiba VIA-510, SIN 577172043 
NDIR 
3/1012013 

Date: 41212013 

C: 422 Cone: 42.2 

c: 424 Cone: 42.4 
R: 506 Cone: 42.3 

Mean Test Assay : 42,3 ppm 

Refer enC6 Standard Typs" 
Ref Sid. Cylinder # : 
Ref Sid. Cone: 
Ref Sid Traceable to SRM # 

SRM Sample # 
SRM Cylinder # 

Second Analysis Data: 

Z: 0 R: 0 
R: 0 Z: 0 
Z: 0 c: 0 

i UOM: ppm 

c: 
C: 
R: 

GMIS 

CC272592 
50.6 ppm 
16780 
4-J-21 
XF0010688 

Date: 

0 Cone: 
0 Cone: 

Cone: 

Mean Test Assay: 

Certified by' ~ ~ 

Shameela Jiffrey 

Information contained herein has bes1l prepared at your request by qualified experts within Praxair Distribution, Inc While we believe thallhe information is aCCLlrate wHhin the limlls af the analyHcal 
methods employed and is complele 10 the exlenl of the specific am:3lyses performed, we make no warran1y or representation as 10 [he suitabililY of the use of [he information for any purpose. The 
Information is offered with [he understanding that any use of the information is althe sale discretion and risk of lhe user In no evenl shalilha IlablHly of Praxr:Ur Dislribution, lnc , ~ri5ing out of lhe 
use ':If lhe information con lamed herein exceed :he fee established for providing such information 
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AppendixH 

Chain of Custody Information 



:J: 

I 

N 

~ ,;!.J1C#-/3/ ~ 7b? 

SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

Client/Project Name: OCSD Client Project 

No.:2061.1053 

Project Location: Plant 1 and 2 Engines Exhaust 

Contact: Rudy Nunez Sampler CSiQnalure) • 

/~ 1~ \ '\ -
\ / SAMPCE Sample 

Description 
# Dale Time Type 

;;,Rt:B1 P1E1 RUN1A 1214/2013 TANK 256 

P1E1 RUN1A 121412013 TRAP A 

[7t;gt?8z.. P1E1 RUN18 121412013 TANK 255 

P1E1 RUN18 1214/2013 TRAPS 

i/p;8'08J P2E3 RUN1 A 12111/2013 TANK 131 

P2E3 RUN1A 12/11/2013 TRAP A 

V-,,'l{Dg4 P2E3 RUN1B 1211112013 TANK 208 

P2E3 RUN18 12111/2013 TRAP B 

R~Sp~ _ comp~ c:~-z..... \~U./~ IJ 
Re'lnqulshed .... Ily"(Slgnalure):/ Company: Date 

Relinquished by (Signature): Company: Date 

ANALYSES REQUESTED 

('t) 

.n 
N 
0 
:2 a 
<{ 
() 
(f) 

x 
x 

T~ ',Ltl Re7!f1J71e)/ 

Time Receiv'el1 b~ 

Time Rece~nature): 

Chain of Custody Record 
Analytical Services Request 

Laboratory Name: AAC 

Lab Contact: Marcus Hueppe 

Lab Phone No.: (805) 650 - 1642 

Turnaround Time N.T.A.T. 

I 

Remarks: 
Please Include Data Package 

comttC: ~ Dale' TIme: 

t'l711-irs 1'1 : O~ 
Company: Date: Time: 

~4C I~Zh3 /440 
Company: Dale: Time: 

H:lMy Oocumerts12013 COCICOC MC 25 3 UC12391.1014 xis 



::r:: 
I 

w 

~ 
SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

CHent/Project Name: OCSD Client Project 

No.:2061.1053 

Project Location: Plant 1 and 2 Engine Exhaust Samples 

Contact: Rudy Nunez samp~ 
~ -------... 

Sample I 
r PLe/' 

Description 
# Date Time Type 

P1E3 RUN1A 121212013 TANK 206 

P1E3 RUN1A 121212013 TRAP 303 

P1E3 RUN1B 121212013 TANK 207 

P1 E3 RUN1B 1212/2013 Trap 304 

P1E2 RUN1A 1213/2013 TANK 91 

P1 E2 RUN1A 12/3/2013 TRAP 170 

P1E2 RUN1B 12/3/2013 TANK 93 

P1E2 RUN1B 1213/2013 TRAP 181 

P2E2 RUN1A 12/5/2013 TANK 58 

P2E2 RUN1A 1215/2013 TRAP 305 

P2E2 RUN1B 1215/2013 TANK 62 

P2E2 RUN1B 1215/2013 TRAP 306 

Re~lgn~ compan~ C:c:::z..-
l lth,(t\ 

Relinquished byr nature): / Company: Dale 

Relinquished by (Signature): Company: Date 

'------ -- - -- - -

ANALYSES REQUESTED 

.... 
~"'": 
'<tlO 
IN 
0° -:2 
00 
:2« 
zt) 
(!)C/) 
I-

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x 

x ..--.. 
rm~ / L1 3- ReY:J:JtjiLy 
rme Jltvi3J.'t;!nature): 

, 

, .~~ 
Tlme Recelved b;l' (Signa lure): 

-

Chain of Custody Record 
Analytical Services Request 

Laboratory Name: AtrnAA Inc 

Lab Contact: Mike Porter 

Lab Phone No.: (818) 223 - 3277 

Turnaround Time: NORMAL 

Remarks: 
Please Include Data Package 

comPtlCA 
Date: Tlme: 
('1/10(') rL u v ( 

CJJ-r~fkvt--
Date: Time: 

/zl J '%lie 
Company: Dale: rllT1e: 

- - - - - - --

rYUi3 
-5'3 

~5'-\ 

-ST 

-~ 

~~ 

-stj 



:r: 
I 

~ 

~ 
SCEC 
1582-1 N. Batavia St. Orange. CA 92867 
(714) 282-8240 phone. (714) 282-8247 fax 

Client/Project Name: OCSD Client Project 

No.: 2061.1053 
Project Location: Plant 1 and 2 Engine Exhaust Samples 

Contact: Rudy Nunez sam~e) JC=\ 
Sample 

, /' SAMPLE~ 

Description 
# Date Time Type 

P2E4 RUN1A 1216/2013 TANK 9 

P2E4 RUN1A 1216/2013 TRAP 110 

P2E4 RUN18 1216/2013 TANK 14 

P2E4 RlJN18 1216/2013 TRAP 128 

P2E5 RUN 1A 1219/2013 TANK 50 

P2E5RUN1A 12/9/2013 TRAP 319 

P2E5 RUN18 1219/2013 TANK 92 

P2E5 RUN18 1219/2013 TRAP 320 

P2E1 RUN1A 12/10/2013 TANK 30 

P2E1 RUN1A 1211012013 TRAP 308 

P2E1 RUN18 12110/2013 TANK 31 

P2E1 RUN18 12/10/2013 TRAP 137 

Re~(SI9~ Compan\!: oat?) { s;. C-<...-<- l I t- I) 
R4nnqUished~fgnat~ Company; Date 

Relinquished by (Signature): Company: Date 

ANALYSES REQUESTED 

.... 
Q) ...... 

D.. . 
"",10 
IC\J 
0° 
0:2 
:20 
z<3 
(9 en 
I-

x 

x 

x 

x 

x 

x 

x 

x 
x 
x 

x 
x 

Tlme Oz ~ <...f J R~b1fm 
Time Refke~ ~{?:d';;-
Time Received by (Signature): 

Chain of Custody Record 
Analytical Services Request 

Laboratory Name: AtmAA Inc 

Lab Contact: Mike Porter 

Lab Phone No.: (818) 223 • 3277 

Turnaround Time: NORMAL 

Remarks: 
Please Include Data Package 

cACnS 
Date: TIme: 

Ilirt / I) it! 0'<-

c~Pjn~1lA-- ?#I ~I 
TIme: 

( 12 \ ~ 
Company: Date: Time: 

l~4103 
--~ 

-Cpo 

-~\ 

J..dL 

--V 3 

- (PL{-



:r: 
I 

C.11 

/1/4-c# /31 t; 7f? 

SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

IClient/Project Name OCSD Client Project No. 2061.1053 

Project Location Plant 2 

Contact Rudy Nunez Sampl~r,..(,sjgnature ) 

\~ \---J (714)9368050 ............. ~ ....".-

Sample SAMPLE . 7'--

No. Description Date Time Ty~e 

(a8()8G' P2E1 Run-1 12/10/2013 1046-1146 VOAVial 

,fagD1!h P2E1 Run- 2 12/10/2013 1150-1250 VOAVial 

(.'J~/)87 
P2E1 Run- 3A 12/10/2013 1255-1355 VOAVial 

i/oxf)8g P2E1 Run- 3B 12/10/2013 1255-1355 VOAVial 

~l!/)8" P2E1 -FB 12/10/2013 1600 VOAVial 

lk_'R690 P2E1-RB 12/10/2013 1615 VOAVial 

I/J~ tfll P2E3 Run-1 12/11/2013 1016-1116 VOAVial 

~J'f1tf!l. P2E3 Run- 2A 12/11/2013 1207-1307 VOAVial 

~'i1c;q3 P2E3 Run- 2B 12/11/2013 1207-1307 VOAVial 

lu'8tJCJ4- P2E3 Run- 3 12/11/2013 1319-1419 VOAVial 

IkSltf1S ~2E3-FB 12/11/2013 1500 VOAVial 

t;3~b P2E3-RB 12/11/2013 1525 VOAVial 

Re~bY(~~ comp~ . _~ Date _ 

.... L..eL.- - \ 7,A I L(-,,~ 
RelrnqUiS~br(Signature)~ Company: Date 

Relinquished by (Signature): Company: Date 

ANALYSES REQUESTED 

'tJ .... 
cQlC") 
co c.. N 

(/) QlQ)C") 
Ql'tJ'tJ'tJ 
'0 >'>'0 
>..c: .c: .c: 
J::QlQl-
Ql 'tJ "0 Ql 
:Qn;n;~ 
<{E>,<{ 

.... -0.. oQl w ~~ 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Time Rmd7!7lJJ <1 'to 
Time Re()sWeu e): 

~ 
Time Recei~ed1ly (Signalure): 

Chain of Custody Record 
Analytical Services Request 

Laboratory Name AAC 

Lab Contact Sucha Parmer 

Lab Phone No. (805)650-1642 

Turnaround Time Normal 

Remarks: 

Please supply complete analytical 
I 

data package 

com:zrf 5 Dale: TIme: 
/1./11_11 ') (I '- <l v/ 

Comp~/L ~~ 
Time: 

./7' 71.. _ I '/2--//.7 /44-0 
Company: Date: Time: 

-~--

'-:'0. S-CJc:...-

C:IUserslrunOO7\DesktopIOCSD RULE 1110.210CSD Chain of Custody,xls 



::r: 

~ 

~ 
SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

ClientIProject Name: OCSD Client Project 

No.:2061.1053 

Project Location: Plant 21 Fuel Samples 

Contact: Rudy Nunez samp~re.) r---x--
Sample I r SAMPL'E 

Description 
# Date Time Type 

\...g..El \ 'l \ (0\ lJ. is"] 0 Tedlar Bag 

Re~~(S~~ compa~ 
(~ Dr~' l() 

Re~qUished~ignatuf~ Company: Dale 

Relinquished by (Signature): Company: Date 

ANALYSES REQUESTED 

...... ...... 
Ol ~ c:i I(J) ·en ...... N .... 0:: ...... z 
gl- -00 80 o~~ 

-cot! .cooN cor 
000 "Q)51 z ~u 
:2N :2mN M -
OI 0<.90 o=> 

I-
:2 ..: :2-oU :2al 
a~ a~ I- -en + <t: :::I <t: .- <t:(3 Uen UlJ... 
en~ en 

x x x 

rt~3.~ Re~(~): 

rUne Received by (Signature): 

Time Rece~SlgnalUre): 

.-:::::-- -...-

Chain of Custody Record 
Analytical Services Request 

Laboratory Name: AtmAA Inc I 

Lab Contact: Mike Porter 

Lab Phone No.: (818) 223 • 3277 

Turnaround Time: NORMAL 

Remarks: 

f~~s3- 'i 

Company: \1:110 lm~JO r==-oD i:. Y 
Company: Date: Titne: 

co~ Date: rme: 
.... /';?-//-/3 / C) -'Cb -

H:IMy Documents1201 3 COCIChaln of CustodylCOC AtmAA Tedlar Bags.xls 



::r: 
I 

"'-l 

~ 
SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

Client/Project Name: OCSD 

Project Location: Plant 21 Fuel Samples 

Contact: Rudy Nunez Sampl~) 

Sample CJ 

Description 
# Date 

p).C)- l 'L-/ S/l']. 

RelJn~atureh __ comP~L-~ 

RelinqlAshed by ~ture): () Company: 

Relinquished by (Signature): Company: 

Client Project 

No.:2061.1053 

s-Y 
SAMPLIt 

Time Type 

l3.L~ Tedlar Bag 

Oft lsi \'1, 
Date 

Date 

ANALYSES REQUESTED 

..... ..... 
en ~ 0 ,(j) .CI) 
""'0:: ..... N" ..... z 
gt- uO So o~~ 

"ci0e:5 .cOON exlI 
OCl) Qi~Z [gu 
:2N :2 roN" M -
OI 0<.90 o::l 

t-:2 ... - :2 U U :201 
O~ O~ t- -

CI)+ ~ :J ~ .-
~C3 U~ UU-

CI) CI) 

x x x 

Time 

\~2eJ 
Received by (Signature): 

po!) e:y: 
Time Received by (Signature): 

Time Received bV{~ 
. .=--"2 -/' 
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Analytical Services Request 

Laboratory Name: AtmAA Inc 

Lab Contact: Mike Porter 
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SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

Client/Project Name: OCSD 

Project Location: Plant 21 Fuel Samples 

Client Project 

No.:2061.1053 

Contact: Rudy Nunez samplei~re~~ 

Sample Cl SAMPLE)--

Description 
# Date Time l"yQe 

Pa- 'E:3. 12/1111> \ boo Tedlar Bag 

...., 
R\~Sgna~e~: \ ~S:~. Ii IlI( IJ 
Re~quished by~e): ~ Company: Date 

Relinquished by\Signature): Company: Date 

ANALYSES REQUESTED 
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Tlme Re~m 16~ 
TIme Received bY'(Signalure): 

Time ReCelve~gnalUre): 

~ 

Chain of Custody Record 

Analytical ~erviGeG ReQUe5t 

Laboratory Name: AtmAA Inc 

Lab Contact Mike Porter 

Lab Phone No.: (818) 223 • 3277 

Turnaround Time: NORMAL 

Remarks: 

(3'('3-«0 

C°1tZ~ 
Date: n ne: 

10(t'llt I (.. :. .!J 'f 
Company: Date: rl1l1e: 

Company: Date; rlflle: 

/1Z/;u:?~ 1,.1;:> -/.,7-13 ./" .;Jo 
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SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

Client/Project Name: OCSD 

Project Location: Plant 21 Fuel Samples 

Client Project 

No.:2061.1053 

Contact: Rudy Nunez samp~e) 
. ~ -Sample SAMPLE 

Description 
# Date Time Type 

fJ2..c::.4 IUb(\J t2.aJ Tedlar Bag 

P 2.. cS- l 'LL ~ It ~ \10(,] ..L.-

Rell~Sign,--, compas;,: CA::1.. 0,\..( ~lb 
Relirkluished~nature): r Company: Date 

Relinquished by (Signature): CompanY' Date 

ANALYSES REQUESTED 
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X"" '>c X-

Time Received by (Signature): 

\l '·lO ~C:)f 
Time Received by (Signature): 

Time Receive.2_naIUre): 

- ~ 
~ 

-

Chain of Custody Record 
Analytical Services Request 

Laboratory Name: AtmAA Inc 

Lab Contact: Mike Porter 

Lab Phone No.: (818) 223 • 3277 

Turnaround Time: NORMAL 

Remarks: 

I '3~~3-/ 

-l.-

Company: oaU Tt~oo r-e() c y l '\ 
Company: Date: Time: 

Company: Date: Time: 
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SCEC 
1582-1 N. Batavia St. Orange, CA 92867 
(714) 282-8240 phone, (714) 282-8247 fax 

Client/Project Name: Orange County 
Sanitation District (Plant 1 and 2) 

Project Location: Engine Exhuast 

Client Project No.: 

2061 .1053 

Contact: Rudy Nunez (714) 936 - sam~nature} ~ 
8050 \1 <-- ~ ./ 

Sample 
\ ~E~ 

# Description Date TIme Type 
1 P1E2 RUN1 1213/2013 TANK 397 

2 P1E2 RUN2 12/3/2013 TANK 114 

3 P1E2 RUN3 12/3/2013 TANK 151 

4 P1E1 RUN1 12/4/2013 TANK 129 

5 P1E1 RUN2 12/4/2013 TANK 343 

6 P1E1 RUN3 12/4/2013 TANK 166 

7 P2E1 RUN1 12110/2013 TANK 286 

8 P2E1 RUN2 12/10/2013 TANK 362 

9 P2E~UN3 n 12/10/2013 TANK 396 

10 P2~ ~~N 1 P2.C0 ~ 12/11/2013 TANK 2011 

11 P2~ ~N2 P4.~ ~ 12/11/2013 TANK 170 

12 P2ft2 RUN 3 P2.~~ (~ II 12/11/2013 TANK 366 

R~dbY~ com~: 
GeL- Datu I ~ IL \J> 

R~inqUiSh~Signatufff5: Company: Date 

Relinquished by (Signature): Company: Date 

ANALYSES REQUESTED 
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x 
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x 

x 
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x 
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x 
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Chain of Custody Record 
Analytical Services Request 
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Lab Contact: Mike Porter 

Lab Phone No.: (818) 223·3277 
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c0')1.ny: Date: Time: 
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SCEC 
IN-HOUSE CHAIN-OF-CUSTODY 

CLIENT: OLSO P, MD PO-
PROJECT NO.: a-ob ,. to 5"1 

TEST DATE(S): l1- ( 2- -- t I {I ~ 
LAB HOURS: 

PROJECT MANAGER: f'2.-.J --------
(In Budget) 

RESULTS DUE BY: ttl 1>, \ \ ~ CJ/L ('3 \ t ~ 
IN-HOUSE ANALYSIS 

Compound(s) to be Analyzed Meth.od Probe & Nozzles Filt-ers 
Condensables (Quantity) 

(Quantity) (Quantity) lnof1!a,n'iC Ort;!anic 

J(>Yv'\ . S L.A-Q \M..l> S,I ''0 £) ?? CO 
I ( U,....J\. -t ~ -::. PI € I . E 1.., e.~ ) 
L v,....,"\..~ ~ (.>C)- Ell E 2. ~1 . 

E4 €S~ 'i'. .- I 
-. " 

I 7' - f. 

bl L-D 1.£JJi..-f'5 
... 

~~\.L 

M~l'L- «~WI ,.A-
, 

OUTSIDE LABORATORY ANALYSIS 

Compound(s) to be Analyzed Methodology TAT 
No. Of 

Reeeiviog La./)oratot'y 
Metttnd'of 

Sblppln~lustrql;t1otlS .. 
Samples Shipment 

* Example: "Chilled in Cooler, On dry-ice, etc." 

PROJECT MANAGER IS RESPONSIBLE FOR ATTACIDNG COMPLETED 
CHAIN-OF-CUSTODY TO BE SENT WITH SAMPLES TO OUTSIDE LABORATORY. 

Custody_Lab (11/\2/0\) 
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Appendix I 

Process Operating Data and Fuel Usage 



P2E1 NORNAL LOAD 

Date/Time Tittel-ICE % Load Tltle2-N;atural Gas Flow (dsdm) TitleS-Digester Gas Flow (dscfm) 
12/10/13 13:00 76.80566667 14.066 660.6973333 -- - -

I 12/10/13 13:06 77.902 14.13583333 661.3401667 

12/10/13 13:12 78.606 14.27533333 666.5843333 -- --f--~- - --'----- --
~ 

12/ 10/13 13:18 79.2275 14.20583333 661.5093333 

12/10/13 13:24 78.727 14.27566667 662.2198333 - ~ -- - - - ----
12/ 10/13 13:30 77.374 14.229 661.4416661 

~ 
-

12/10/13 13:36 77.715 14.41516667 671.321 
-- .- - i--'------
12/10/13 13:42 79.02766667 14.392 670.103 - -
12/10/13 13 :48 80.3 14.39183333 672.0991667 

1-- -- ---
12/10/13 13:54 79.53733333 14.43833333 670.3398333 

12/10/13 14:0E 78.782 14.299 668.3436667 
'--- - -- -

12/10/~3 14:06 81.367 14.50833333 675.2795 

AVERAGE 78.78 14.30 666.77 -, -- ~ .... ~----

P2E1 HIGH LOAD 

Dat~fTime ntld-ICE'% Load Tltle2-Natural Gas Flow (dscfm) Tltte3-Dlgester Gas Flow (dscfm) 
12/10/13 14:42 101.5355 18.6465 820.3906667 

12/10/13 14:48 100.3053333 18.69316667 825.3641667 

12/10/13 14:54 101.3393333 18.78616667 824.3491667 

AVERAGE 101.06 18.71 823.37 

P2E1 LOW LOAD 

Date/11me n~lel-ICE % load T1t1e2-Natural Gas Flow (dscfi'n) Title3-Qigester Gas FtGw 6\:aJ .L. 

12/10/13 15:18 69 .33666667 11.92733333 587.4143333 

12/10/13 15:24 69.46133333 12.06666667 587.5835 
I t--

I AVERA~E I 69.40 12.00 587.50 

I-

r ---

r 
--~-1-------

~ --- ---I-

t-' 

;-
I-

-- -

1-2 



P2E2 NORMAL 

I Date/Tlrne I Tllel-IC % Load I ntfe2-N turC\1 Gas Flow (dscfrn) I 
__ 12/5/1311:24 ___ _ 13.415333331 

____ ~/5/1311:30 ___ ~2.863 ______ 13.2525 _____ 6] 5.8885 

12/5/1311:36 83.2865 , ~.0665 1---______ ~67_1....;.9..:.6..:..38:....:3..:..3.:...j3 

____ 12(5/J:3 11:42 i._=- ~1.76~66671___ _ 13.15966667 672.5728333 

12/5/13 11:48, 84.2948333~ __ 12.99666667-1-_____ 673.6555
1 

______ 12/5{13 11:,?4 85.272 _ ____ 13.50833333 __ 684.34683~j 

12/5/13 12:001 85.47916667 1 13.4615 686.343 
. ____ 12/5/1312:06L __ 82.9913~333 ' _. _ _ 13.2525 683.0611667 

12/5/13 12:121 83.88416667 , 13.41516667 683.8055 

_ 12/5/13_ 12:1_8 ' __ .. 85.657' 13.462 687.4933333 
12/5/ 13 12:24 . - 83.204! -- - .--- 13.6013333~3 - 686.546 

AVERAGE 83.80 13.33 680.20 -_. - --- -- -- ~- ~- -- - --
t 
P2E2 HIGH LOAD 

I DatelTlme I TItlel·ICE % load irtle2-Natural Gas Flow (dscfm) Title3-DJgester Gas Flow (dscfm) 

! 12/5/13 13:12 102.02683331 17.368 815.8231667 

~ 12/5/13 13:18 104.2103333 17.43733333 819.714 
, -- 12/5/13 13:24r -- - --- - - - - - - - - -

104.2121667 17.01883333 810.8835 
I AVERAGEI 103.48 17.27 815.47 
'- -- .- -- - - - -- -- -- ._--- _____ 0--- _ 
P2E2 LOW LOAD 

I Date/Tlme Tltlel·ICE % Load TItle2-Natural Gas Flow (dscfm) TltIe3-Digester Gas Flow (dscfm) 
12/5/13 13:36 75.4161 11.602 619.556 

____ ~2!31.B 13:4~1 __ 75.45q,8333~1 11.532 622.9055 .- ---- - --- - -- - - --
12/5/13 13:48 _ 76.6645 1 11.97416667 626.1873333 

1- AVERAGE 75.84 11.70 622.88 --- ---- - ------- - - - ------ --

I --- - --- - ---1------ --
I l r'- ---- --- -- ----- .--

1-- - - -- -- - -~ - - - -- -- ---I- - - -- --- - -
I 

I I - - -- - - ~---. - -- - -------- - - --------
I 

, ,-- - - -- - - -- - - - - -- - - - -- - 1 

f--
, 
I _.- r-- -- -- -- -- - _._- ---------

i 
L ____ ._ - - -- - -----_._- ------~ -- ----- -
I 
I 1--- --- ---- -- - - - - - - - - - -
l--
---. - ......... ~--

I 
--- --- ---_. - -- --- -- . -

J 

--- -~-. .. - -------- - --- -- - ---- -
( '-

I - -- - - --- -- • - --- -- - --t- - - - - [---- -- -- - -- --
, I -
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P2E3 NORMAL LOAD 
I Date/Tlme I Tltlel·rCE % load I Titte2·Natural G Flow (dscfm) I Title3-D r Gas f low (dscfm) I 
I _ 12/11/13 1q:36L __ ~_!.:114 L _ .. _~.~8416667L 
~ .. .. 12/11/1~ 10:42 79.695 15.1125 
I--- _ _ _ 12/11/1~ 10:48 _ 78.1275 f _ • __ ~.1125 

_ _ __ ._12/~1/13 10:54 _ 80.9~983333 .. _ _ 15.32166667 

687.0873333 ' . 
675.2795 __ I 

675.1103333 t - --- ---
682.6551667 

• 
12/~1/13 11:00 82.58983333 _ _ 15.46116667 690.4706667 --- --- -
12/11/13 11:06 82.74566667~ 15.55416667 t --12iiiii31i:12 --S2.2745 f 15.53083333 -

~ ___ .! 2/11/13 11:18 _ 82.91983333 l... __ 15.57733333 __ 6_91.2488_33_3 

12/11/13 11:24 82.74016167 15.6005 691.7563333 

i~ -=-- - 12/1171311'3[ -_79.92416662 = -=:- =----=---=-- 1~55*- ________ 686.4106667 
_ _ 12L1~!~ !.1:36 __ 80.7675 ___ _ _ 15 .391333~3 684.4821667 

AVERAGE 81.26 15.43 685.971 ---- - - .. _ ... - ------ - - - -

691.8578333 
689.3541667 

P2E3 LOW LOAD 

D e/TIme TItlel-tCE % Load TItle2- atural Gas Flow (dscfm) 

L_ 12/ 11/13 14 :4~ 75.82483333~ 14.415 _.. _ _ _ _ .§50.4796667 
I 12/11/13 ~L 73.3755 14.485 646.5211667 !-- - - ~2/11/131~ 74.47733333 - -..= - 14.1125 - .. --- 632.41 26667 

l . _.__ _ 12/11/13 l5 :Q6 -.77.051333331 _ . _ 14 .7638333~ _____ .. _ _ 661.8138333 
l __ AVERAGEI 75.18 _ _ _____ ~4 _ _____ __ 64~81 

P2E3 HIGH LOAD 

Oate/Tlm TItle1 a % Load Tltle2-NaturaJ GRow (dsdml 
12/11/13 l5 :24~ 106 .0913333~ 19.8555 871.3098333 

t 
---- E /11/1315 :30 j - 104.302:

1 
------~.69316667 - -- - _~O.3963333 1 

12/11/13l5:36t ___ l08.80G5+-_.. _____ ..J2.809 _ _ 870.058! 
______ ~VE~GEI_ 106.40 ____ 19.79 _ ____ _8_70_.5~ 

1-4 



P2E4 NORMAL LOAD 
Oatejlime I Tlt/el-ICE % Load I Tltfe2-Natural Gas Flow (dscfm) I Title3-0,gester Gas Row (ds.tfm) I 

];.21.6/1310:061 _ 77.50783333 1 _ _ 1~.97316667 _ __~ __ ~_ _ 640.1605 , 
12/6/13 10:121 77.905666~ 14.92683333 638.6718333 
12/6/13 10:18 77.8415 14.99666667 643.98366671 
12/6/1310:24 '-- 77.3061~L - 14.60133333 .-- 633.3938333) 

12/6/13 10:30 78.60233~ 14.927 1 646.2505 ' 
12/6/13 10:36 ' ____ 78.2321 15.01983333 648.2128333 ! 

~ _____ 1_2/6/13 10:4~~ 78.12383333 15.11283333 643.(025 1) 
12/6/1310:48 78.133 14.78733333 __ _ 635.0516667 

I- 12/6/13 10:54 76.70116667 14.857 639.8221667 : 
I- _ 12/6/13 11:00 77 .08066667 15.06633333 648.5511667 

__ _ _ 12J.6/13 11:06 80.96183333 ____ -.!5.2ffi __ 654.33666671 

AVERAGE 78.04 ~4~ -~2.8~ 

1-

~ 

P2E4 LOW LOAD 
I Oate!Time I Tltiel-lCE % Load I Tltle2-Natural Gas Flow (dsdm) Title3.0igester Gas Flow (dscfm) I 

12/6/13 11:24 72.81083333
1 

13.57816667 596.82
j
' 

I 12/6/1311:30 68.724333331- ___ 13.36866667 __ 589.2075 

12/6/13 11~ 69.45583333-J--._ 13.29883333 585.75651 
AVERAGE 70.331 13.42 590.59J L- _ _ ____ --'-_______ _ 

P2E4 HIGH LOAD 

I /Ti Date Ime Trtel-Ie ~ Loa itJe2-N Ti atura Gas F ow (dscfm) I ntl 3-0' G ~I e Igester ias 0'-'1 (dscfm) I 
12/6/13 11:54 100.56016671 18.83216667 790.61733~ 

~--

~--
12/6/13 12:00 99.85983333 1 19.1345 801.3086667 , 
12/6/13 12:06 98.22633333 1 19.11166667 793.5946667\ 
12/6/13 12:12 97.8725 18.949 

t 
786.6926667 , -----

AVERAGE 99.13L 19.01 793.05 - - _. 
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P2E5 HIGH LOAD 

I Date/Time I Titlel-lCE % lOad I Title2-Natutal Gas Flow (dscfm) I 11tle3-Digester Gas Flow (dscfm) I 
12/9/13 13:12 99.3685 19.065 810.0038333 --- - -
12/9/13 13:181 I 102.0561667 19.53 824.5183333 

~ 
-

19.576666671 _ 12/9/13 13:24 102.8335 821.20266671 

12/9/13 13:30 100.1036667 19.297666671 810.8158333
1 -

101.09 19.37 
I 

AVERAGEI --'---. I - 816.6~ 

P2E5 LOW 

Date/Time 

12/9/13 13:42 

12/9/13 13:48 

12/9/13 13:54 
12/9/13 14:00 

-- --AVERAGEl 

Tltlel-ICE % load 
68.93883333 

69.65933333 

70.79783333 

79.0735 

72.12 

TItle2·Natural Gas flow (dscfmL Titte3-Dlgester Gas Flow (dscfm) 
12.183 592.7261667 

12.06683333 _~ _____ .?92.5231667
4 

12.71816667 611.2668333
j 

12.77 614.55 1_ ! 

_. ______ 1_4._11_2...:..8...:..33_3_3+--______ 661.6785 , 

------~-------------~ 
P2E5 NORMAL 

Date/fime Titfel·ICE % Load Tltle2·Natural Gas Flow (dsdm) Tltte3-DlgesterGas Flow (dscfm) 

12/9/13 14:42 89.42083333 17.158166671 749.7128333 -
12/9/13 14:48 90.68033333 17.158 750.8631667 ---
12/9/13 14:54 91.61166667 17.06533333 743.792 -- ! 

12/9/13 15:00 88.18333333 17.135 746.7355 

12/9/13 15:06 89.29433333 17.27466667 744.9423333 - ...-.- ---
I 12/9/13 15:12 90.77016667 17.1815 744.6716667 

12/9/13 15:18 88.27133333 17.25133333 746.1265 -
12/9/13 15:24 87.10533333 17.1585 744.5025 

12/9/13 15:30 83.8365 15.99583333 707.6918333 -
12/9/13 15:36 1 

I 

83.127 15.624 699.4703333 -
12/9/13 15:42 83.68983333 24.99366667 684.11 

AVERAGE 87.82 17.64 732.97 
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SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 
OCSD PLANT 2 

ENGINE #1 

PARAMETER UNITS NORM LOAD HIGH LOAD 

DATE 12/10/2013 12/10/2013 
FUEL FLOW - @ 60 DEG F SCFM 666.77 823.37 

CALORIFIC V ALOE - @ 60 DEG F BTU/CF 627.0 627.0 
F FACTOR (Fd) - @ 60 DEG F DSCFIMMBTU 9,259 9,259 

EXHAUST 02 CONCENTRATION %VD 11.94 12.26 
HEAT INPUT - DIGESTER GAS MMBTU/MIN 0.41806479 0.51625299 

EXHAUST VOLUME FLOW RATE @ 60 DEG F DSCFM 9,029 11,567 

LOW LOAD 
12/10/2013 

587.50 
627.0 
9,259 
11.32 

0.3683625 
7,440 
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SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 
OCSD PLANT 2 

ENGINE #2 

PARAMETER UNITS NORM LOAD HIGH LOAD 
DATE 12/512013 12/512013 

FUEL FLOW - @ 60 DEG F SCFM 680.20 815.47 
CALORIFIC VALUE - @ 60 DEG F BTU/CF 641.0 641.0 

F FACTOR (Fd) - @ 60 DEG F DSCFIMMBTU 9,251 9,251 
EXHAUST 02 CONCENTRATION %VD 11.54 11.70 

HEAT INPUT - DIGESTER GAS MMBTUIMIN 0.4360082 0.52271627 
EXHAUST VOLUME FLOW RATE @ 60 DEG F DSCFM 9,011 10,982 

LOW LOAD 
12/5/2013 

622.88 
641.0 
9,251 
11.16 

0.39926608 
7,925 

, 

I 
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SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 
OCSD PLANT 2 

ENGINE #3 

PARAMETER UNITS NORM LOAD HIGH LOAD 
DATE 12/1112013 1211112013 

FUEL FLOW -@60DEGF SCFM 685.97 870.59 
CALORIFIC VALUE - @ 60 DEG F BTU/CF 633.0 633.0 

F FACTOR (Fd) - @ 60 DEG F DSCFIMMBTU 9,303 9,303 
EXHAUST 02 CONCENTRATION %VD 12.07 11.91 

HEAT INPUT - DIGESTER GAS MMBTU/MIN 0.43421901 0.55108347 
EXHAUST VOLUME FLOW RATE @ 60 DEG F DSCFM 9,565 11,918 

LOW LOAD 
12/1112013 

647.81 
633.0 
9,303 
12.36 

0.41006373 
9,334 



-
~ 
~ 

SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 
OCSD PLANT 2 

ENGINE #4 

PARAMETER UNITS NORM LOAD HIGH LOAD 
DATE 12/6/2013 12/6/2013 

FUEL FLOW - @ 60 DEG F SCFM 642.86 793.05 
CALORIFIC VALUE - @ 60 DEG F BTU/CF 640.0 640.0 

F FACTOR (Fd) - @ 60 DEG F DSCF/MMBTU 9,251 9,251 
EXHAUST 02 CONCENTRATION O/OVD 11.77 12.20 

HEAT INPUT - DIGESTER GAS MMBTUIMIN 0.4114304 0.507552 
EXHAUST VOLUME FLOW RATE @ 60 DEG F DSCFM 8,710 11,278 

LOW LOAD 
12/6/2013 

590.59 
640.0 
9,251 
11.44 

0.3779776 
7,729 
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SUMMARY OF EPA METHOD 19 SOURCE TEST DATA AND CALCULATIONS 
OCSDPLANT2 

ENGINE #5 

PARAMETER UNITS NORM LOAD HIGH LOAD 
DATE 12/912013 12/9/2013 

FUEL FLOW - @ 60 DEG F SCFM 732.970 816.640 
CALORIFIC VALUE - @ 60 DEG F BTU/CF 641.0 641.0 

F FACTOR (Fd) - @ 60 DEG F DSCF/MMBTU 9,236 9,236 
EXHAUST 02 CONCENTRATION %VD 12.46 12.72 

HEAT INPUT - DIGESTER GAS MMBTUIMIN 0.46983377 0.52346624 
EXHAUST VOLUME FLOW RATE @ 60 DEG F DSCFM 10,747 12,351 

LOW LOAD 
12/9/2013 
614.550 

641.0 I 

9,236 
12.21 

0.39392655 
8,750 
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Certifications 



CERTIFICATE OF NO CONFLICT OF INTEREST 

SCEC 
1582-1 N. Batavia Street 
Orange, California 92867 

I certify that I am responsible for the testing operations of SCEC and am authorized to sign this 
certificate on the company's behalf. 

SCEC may conduct tests as an independent tester as certified by South Coast Air Quality 
Management District (SCAQMD) and California Air Resource Board (CARB). SCEC is fully 
compliant with SCAQMD Rule 304. I further certify that SCEC has no conflict of interests and is 
not related or owned in any way to the company being tested. 

Facility To Be Tested: OCSD P2 CGS ICE 1, 2.3 , 4, 5 

Facility ID No. : AIN 540708, 540709, 540710, 540711 , 540712 

Signature: ~ ~~ 
Name (printed/typed): ~R:::dd~Y~ NN~:::~un~e:z:::::::~~~:(j::~~~~~~~~~~= 

Title: Program Manager 

Date: February 10,2014 

J - 2 



South Coast 
Air Quality Management District 
2. 1865 Copley Drive, Diamond Bar. CA 91765-4 t 78 
(909) 396-2000 . www,aqmd.goY 

Mr, Jason R, Wirth 
SCEC 
1582-1 North Batavia Street 
Orange, CA 92867 

Subjei:.:t: LAP Approval Notice 
Reference # 94LA0215 

Dear !\tIr. Wirth: 

October 8,2013 

We completed our review of the renewal application you submitted for approval under the South Coast 
Air Quality Management District's Laboratory Approval Program (SCAQi\fD LAP), We are pleased to 
inform YOLI that your finn is approved for the period beginning October 3 1. 201), and ending October 31, 
2014 tor the following methods, subj ct to the requirements in the LAP Conditions For Approval 
Agreement and conditions listed in the attachment to this letter: 

SCAQMD Methods 1-4 SCAQMD Rule 1420 - (Lead) Source Sampling 
SCAQMD Method 100.1 SCAQMD Rule 1121/ 1146,2 Protocol 
SCAQMD Methods 25.1 and 25.3 (Sampling) USEPA CTM-030 and ASTM D6522-00 
SCAQMD Methods 5.1,5.2,5.3,6,1 (Sampling) 

Your LAP approval to perform nitrogen oxide emissions compliance testing for SCAQMD Rule 1121i 
1146.2 Protocols includes satellite facilities located at: 

McKenna Boiler 
1510 North Spring Street 
Los Angeles, CA 90012 

N oritz America Corp, 
11160 Grace Avenue 
Fountain Valley, CA 92708 

Ajax Boiler, U1C, 

2701 S. Harbor Blvd. 
Santa Ana, CA 92704 

Thank you for participating in the SCAQMD LAP. Your cooperation helps liS to achieve the goal of the 
LAP: to maintain high standards of quality in the sampling and analysis of source emissions. YOLI may 
direct any questions or inf01mation to LAP Coordinator, Glenn Kasai. Ae may be reached by telephoue 
at (909) 396-2271, by facsimiIie at (909) 396-2099, or via e-mail at gkasai@aqmd.gov_ 

RE:GK/gk 

cc: Mike Garibay 

!3 1008 LapR<:newa1.doc 

e..n~-ae>-(7e-r--
Laboratory Services & 
Source Test Engineering 
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ATTACHMENT 

Conditions For SCEC's LAP Approval 
For Rules t 12111146.2 Testing 

1) Both Mr. Keith Shannon and Mr. Travis Fago shall conduct Rules 1121/1146.2 testing 
until other SCEC personnel have been trained to conduct these tests. A record book 
listing the names of SCEC personnel who are trained by Mr. Shannon and Mr. Fago for 
these tests shall be maintained. The entries to the record book must be legible; note that 
word processing entries are acceptable. This record book shall also include the location 
of the tests, the sampling procedures conducted, and the training provided to the SCEC 
testers. A copy of the record book shall be provided to the District upon request. 

2) At least seven days prior to conducting Rules 1121! 1146.2 tests, a notification must be 
made to Glenn Kasai bye-mail at gkasai@aqmd.gov. The notification shall provide the 
facility name address, phone number, and contact name of the test site. Additionally, the 
notification shall list safety items required to observe testing, and whether any special 
training or equipment are mandatory. 

3) Calibration data of the humidity instruments shall be provided for District review prior to 
commencement of testing. 

4) The fuel meter flow measurements during testing shall be limited to the range calibrated 
in the most recent calibration report. Calibration of the fuel meter must be performed by 
an independent laboratory. 
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Matthew Rodriquez 
Secretary for 

Environmental Protection 

July 12, 2013 

Mr. Jason VVirth 
SCEC 

Air Resources Board 
Mary O. Nichols, Chairman 

1001 1 Street· P,O, Box 2815 
Sacramento, California 95812' www,arb.c8.gov 

1582-1 North Batavia Street 
Orange, California 92867 

Dear Mr. Wirth: 

Edmund G. Brown Jr. 
Governor 

I am pleased to inform you that the Air Resources Board has renewed SCEC's approval to 
perform the test methods identified in enclosed Executive Order 1-13-030. This approval is 
valid through June 30,2014, during which time a field audit of SCEC's testing ability may 
be performed. I have also enclosed two certificates of approval. 

If you have questions or need further assistance, please contact Kathryn Gugeler at 
(916) 322-0221 or via email at kgugeler@alrb.ca.gov or Angus MacPherson at 
(916) 445-4686 or via email at amacpher@arb.ca.gov. 

Dr. Michael T. Benjamin, Chief 
Monitoring and Laboratory Division 

Encfosures (3) 

cc: Angus MacPherson, Manager 
Testing and Certification Section 

Kathryn Gugeler 
Testing and Certification Section 
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10. SCEC uses caps on all probes, nozzles, lines, and/or impingers used in 
accordance with section 4.2 of ARB Test Method 5 or 17, as appropriate; 

11. SCEC calibrates and repairs its nozzles used in isokinetic testing in accordance 
with section 5.1 of ARB Test Method 5 or 17, as appropriate, and establishes and 
maintains a log of the calibrations which shall include notes on the repairs on each 
nozzle; 

12. SCEC participates in the United States Environmental Protection Agency 
Stationary Source Compliance Audit Program for approved methods; 

13. SCEC back flushes the filter in the probe in accordance with section 2.1.2 of 
ARB Test Method 100 as necessary; 

14. SCEC includes the following information on all strip charts and/or emissions data 
sheets: pollutant of interest, source, analyzer range, date and time, zero offsets, 
and the name of the person operating the instruments; 

15. The person performing VEE passed ARB's Compliance Training Course #100: 
Fundamentals of Enforcement (FOE)Nisible Emissions Evaluation (Smoke 
School) and is currently certified to conduct VEE. Any recertification for VEE, 
following the initial passage of ARB's FOE, must be from a certifying body 
recognized by ARB at the time VEE is performed; and 

WHEREAS, ARB Executive Officer, pursuant to California Health and Safety Code 
section 39516, issued Executive Order G-02-008, delegating to the Chief of ARB 
Monitoring and Laboratorf Division (MLO) the authority to approve independent testers 
in accordance with Cal. Code Regs. , title 17, section 91200 and following. 

NOW, THEREFORE, I, Michael T. Benjamin, Chief of MLD, order that SCEC is granted 
approval from the date of execution of this order until June 30, 2014, to perform the test 
methods identified above, subject to compliance with Cal. Code Regs., title 17, section 
91200 and following. 

BE IT FURTHER ORDERED that during the approved period the Executive Officer or 
his authorized representative may field audit one or more tests performed pursuant to 
this order for each test method identified above. 

Executed at Sacramento, California, this / ;;( day of J.l 1-1 2013 . 
----~~I~-------

~~~-in-'-C-h-i-e-f-------------
Monitoring and Laboratory Division 

SCEC -INDEPENDENT CONTRACTOR PROGRAM -1-13-030 
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10. SCEC uses caps on all probes, nozzles, lines, and/or impingers used in 
accordance with section 4.2 of ARB Test Method 5 or 17, as appropriate; 

11 . SCEC calibrates and repairs its nozzles used in isokinetic testing in accordance 
with section 5.1 of ARB Test Method 5 or 17, as appropriate, and establishes and 
maintains a log of the caribrations which shall include notes on the repairs on each 
nozzle; 

12. SCEC participates in the United States Environmental Protection Agency 
Stationary Source Compliance Audit Program for approved methods; 

13. SCEC back flushes the filter in the probe in accordance with section 2.1.2 of 
ARB Test Method 100 as necessary; 

14. SCEC includes the following information on all strip charts and/or emissions data 
sheets: pollutant of interest, source, analyzer range, date and time, zero offsets, 
and the name of the person operating the instruments; 

15. The person performing VEE passed ARB's Compliance Training Course #100: 
Fundamentals of Enforcement (FOE)Nisible Emissions Evaluation (Smo!~e 
School) and is currently certified to conduct VEE. Any recertification for VEE, 
following the initial passage of ARB's FOE, must be from a certifying body 
recognized by ARB at the time VEE is performed; and 

WHEREAS, ARB Executive Officer, pursuant to California Health and Safety Code 
section 39516, issued Executive Order G-02-008, delegating to the Chief of ARB 
Monitoring and Laboratory Division (MLO) the authority to approve independent testers 
in accordance with Cal. Code Regs., title 17, section 91200 and following. 

NOVV, THEREFORE, I, Michael T. Benjamin, Chief of MLO, order that SCEC is granted 
approval from the date of execution of this order until June 30, 2014, to perform the test 
methods identified above, subject to compliance with Cal. Code Regs., title 17, section 
91200 and following. 

BE IT FURTHER ORDERED that during the approved period the Executive Officer or 
his authorized representative may field audit one or more tests performed pursuant to 
this order for each test method identified above. 

-~:"'-""i----- 2013 . 

Dr. Michael 1. Benjamin, Chief 
Monitoring and Laboratory Division 

SCEC -INDEPENDENT CONTR.ACTOR PROGRAiVl-I-13-030 
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SOUTH COAST AIR QUALITY MANAGEME.NT DISTRICT 
2.1865 Copley Drive. Diamond Bar. CA 91765 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

PERMIT TO OPERATE 

Equipment Description: 

RESOURCE RECOVERY SYSTEM NO.1 CONSISTING OF: 

Section D Page 57 
Facility I.D. #: 291 JO 
Revision #: 05 
~~~~~~~--~ 

Permit No. G27394 
AIN 540708 

INTERNAL COMBUSTION ENGINE (CGl-HB), COOPER BESSMER, SPARK IGNITION, FOUR STROKE, WITH 
A MODIFIED TURBOCHARGED-INTERCOOLED V-16 TYPE, MODEL NO. LSVB-16-SGC, 4166 HP, NATURAL 
GAS AND/OR DIGESTER GAS FIRED, DRIVING A 3000 KW ELECTRIC GENERATOR, WITH AN EXHAUST 
HEAT RECOVERY STEAM GENERATOR, 6,010,200 BTU/HRCAPACITY, UNFIRED. 

Conditions: 

1. OPERATION OF THIS EQUIPMENT SHALL BE CONDUCTED IN ACCORDANCE WITH ALL DATA AND 
SPECIFICATIONS SUBMITfED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS ISSUED 
UNLESS OTHERWISE NOTED BELOW. 
[RULE 204] 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 
[RULE 204] 

3. THIS EQUIPMENT SHALL BE OPERA TED BY PERSONNEL PROPERLY TRAINED IN ITS OPERATION. 
[RULE 204] 

4. THIS ENGINE SHALL HAVE AN OPERATIONAL NON-RESETTABLE TOTALIZING TIME METER TO 
DETERMINE THE ENGINE ELAPSED OPERATING TIME FOR EACH FUEL BLEND BURNED. 
[RULE 1110.2] 

S. A FLOW INDICATING AND RECORDING DEVICE SHALL BE INSTALLED IN THE FUEL GAS, OR 
FUEL BLEND, SUPPLY LINE TO THE ENGINE TO MEASURE AND RECORD THE QUANTITY OF EACH 
FUEL GAS (IN SCFM) BURNED. 
[RULE 204] 

6. SAMPLING PORT SHALL BE INSTALLED FOR THE INLET GAS LINE TO THE ENGINE TO ALLOW 
THE COLLECTION OF A FUEL GAS OR FUEL BLEND SAMPLES. 
[RULE 204] 

7. MONTHLY READINGS OF THE BTU CONTENT OF FUEL GAS (BTU/SCF) AT THE COMBINED INLET 
TO THE CGS ENGINES SHALL BE TAKEN USING AN INSTRUMENT APPROVED BY THE SCAQMD. 
ALL RESULTS SHALL BE RECORDED. 
[RULE 204] 

8. ALL RECORDING DEVICES SHALL BE SYNCHRONIZED WITH RESPECT TO THE TIME OF THE DAY. 
[RULE 204] 
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SOUTH COAST AIR QUAl/IT MANAGEMENT DISTRICT 
21865 Copley Drive. Diamond Bar. CA 91 765 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

Section D Page 58 
Facility I.D. #: 29110 
Revision #: 05 

9. THE TOTAL HEAT INPUT OF GASEOUS FUEL, OR FUEL BLEND, BURNED IN THIS ENGINE SHALL 
NOT EXCEED 33 MM BTU PER HOUR. A LOG SHALL BE KEPT INDICATING THE TOTAL HEATING 
VALUE OF FUEL GAS, OR FUEL BLEND, BURNED IN THIS ENGINE BASED ON THE RECORDED 
FLOW RATE (SCFM) AND THE LATEST MONTHLY BTU CONTENT READING. 
[RULE 1303 (b) (1) AND 1303 (b) (2)-MODELING ANI? EMISSIONS OFFSET] 

10. THIS EQUIPMENT SHALL BE OPERATED IN COMPLIANCE WITH RULES 218, 431.1 AND 1110.2. 
[RULE 218, 431.1 AND 1110.2] 

11 . THIS EQUIPMENT SHALL BE OPERATED IN SUCH A MANNER THAT THE FOLLOWING EMISSION 
RATES ARE NOT EXCEEDED. 

AIR CONTAMINANT 
CARBON MONOXIDE 600PPMV AT 15%02 
PARTICULATES (PMI0) 0.0058 GRAINS! DSCF 
ROG OR TNMHC (AS CARBON) 115 PPMV AT 15% 02 
[RULE 1303 (a) (1), 1303(b) (1) AND 1303 (b) (2)-BACT, MODELING AND EMISSIONS OFFSET] 

12. THE COMBINED EMISSIONS FROM THE FOUR (4) CGS ENGINES, USING CALENDAR MONTHLY 
EMISSIONS DIVIDED BY 30, SHALL NOT EXCEED THE FOLLOWING: 

AIR CONTAMINANT 

CARBON MONOXIDE 
NITROGEN OXIDES (AS N02) 
PARTICULATES (PMIO) 
ROG OR TNMHC (AS CH4) 
SULFUR DIOXIDE 
[RULE 1303 (b) (2)-EMISSIONS OFFSET] 

LBS/DAY 

2,644 
828 
72 

372 
84 

13, THE OPERATOR SHALL INSTALL AND MAINTAIN A CONTINUOUS EMISSION MONITORING 
SYSTEM (CEMS), OR AN ALTERNATIVE SYSTEM, AS APPROVED BY THE EXECUTIVE OFFICER, TO 
MEASURE THE ENGINE EXHAUST FOR NOx AND 02 CON CENTRA TIONS ON A DRY BASIS, EXCEPT 
DURING SHUTDOWN FOR MAINTENANCE OF THE SYSTEM. IN ADDITION, THE CEMS SHALL 
CONVERT THE ACTUAL NOx TO MASS EMISSION RATES; AND RECORD THE ACTUAL AND 
CORRECTED ENGINE NOx CONCENTRATION AT 15% 02 AND MASS EMISSION RATES ON AN 
HOURLY AND DAfL Y BASIS. 
[RULE 218, RULE lllO.2] 

14. THE OPERATOR SHALL CONDUCT PERFORMANCE TESTS ANNUALLY. WRlTTEN NOTICE OF THE 
PERFORMANCE TEST SHALL BE PROVIDED TO THE AQMD AT LEAST 7 DAYS PRIOR TO THE TEST 
SO THAT AN OBSERVER MAY BE PRESENT. A COMPLETE FINAL REPORT OF THE TEST (LBSIHR, 
PPMVD AT 15% 02, LBSIMMBTU, ETC.) SHALL BE PROVIDED TO THE AQMD WITHIN 45 DAYS 
AFTER TESTING. ALL TEST RUNS REQUIRED BY AQMD SHALL BE REPORTED. THE TESTS SHALL 
INCLUDE BUT NOT BE LIMITED TO, A TEST OF THE FUELS BURNED AND ENGINE EXHAUST FOR: 

A. TOTAL NON-METHANE HYDROCARBONS (EXHAUST ONLY) 
B. CARBON MONOXIDE (EXHAUST ONLY) 
C. TOTAL PARTICULATE MATTER (EXHAUST ONLY). 
D. OXIDES OF NITROGEN (EXHAUST ONLY). 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
2 t 865 Copley Drive, Diamond Bar. CA 91765 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

E. OXYGEN 
F. FLOW RATE 
G. MOISTURE 

Section 0 Page 59 
Facility I.O. # : 29110 
Revision II: 05 
Dnle: Sentcmh"r 27 20\3 

H. TOXIC AIR CONTAMINANTS (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
I. ALDEHYDES (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
1. TOTAL REDUCED SULFUR COMPOUNDS (FUEL ONLY) 
K. NITROGEN AND CARBON DIOXIDE 
L. BTU CONTENTS (FUEL ONLY) 
M. POWER OUTPUT. 

[RULE 1303(b) (1) AND 1303(b) (2) - MODELING AND EMISSION OFFSET], [RULE 1110.2], [RULE 404] 

15 RECORDS SHALL BE KEPT AND MAINTAINED TO PROVE COMPLIANCE WITH ALL CONDITIONS 
FOR THIS PERMIT. THE RECORDS SHALL BE KEPT ON FILE FOR AT LEAST FIVE YEARS AND 
SHALL BE MADE AVAILABLE TO AQMD PERSONNEL UPON REQUEST. 
[RULE 204] 

Emissions And Requirements: 

16. THIS EQUIPMENT IS SUBJECT TO THE APPLICABLE REQUIREMENTS OF THE FOLLOWING RULES 
AND REGULATIONS; 

CO: 2000 PPMV, RULE 1110.2 
NOx; 45.4 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
ROG: 315 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
PM: RULE 404, SEE APPENDIX B FOR EMISSION LIMITS. 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 Copley Drive, Diamond Bar, CA 9] 765 Section D Page 60 

Facility I.D. # : 29110 
Revision #: 05 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

PERMIT TO OPERATE 

Equipment Description: 

RESOURCE RECOVERY SYSTEM NO.2 CONSISTING OF: 

Permit No. G27395 
AlN540709 

INTERNAL COMBUSTION ENGINE (CG2-HB), COOPER BESSMER, SPARK IGNITION, FOUR STROKE, WITH 
A MODIFIED TURBOCHARGED-INTERCOOLED V-16 TYPE, MODEL NO. LSVB-16-SGC, 4166 HP, NATURAL 
GAS AND/OR DIGESTER GAS FIRED, DRIVING A 3000 KW ELECTRIC GENERA TOR, WITH AN EXHAUST 
HEAT RECOVERY STEAM GENERATOR, 6,010,200 BTUIHR CAPACITY, UNFIRED. 

Conditions: 

1. OPERATION OF THIS EQUIPMENT SHALL BE CONDUCTED IN ACCORDANCE WITH ALL DATA AND 
SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS ISSUED 
UNLESS OTHERWISE NOTED BELOW. 
[RULE 204] 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 
[RULE 204] 

3. THIS EQUIPMENT SHALL BE OPERATED BY PERSONNEL PROPERLY TRAINED IN ITS OPERATION. 
(RULE 204] 

4. THIS ENGINE SHALL HAVE AN OPERATIONAL NON-RESETTABLE TOTALIZING TIME METER TO 
DETERMINE TIlE ENGINE ELAPSED OPERATING TIME FOR EACH FUEL BLEND BURNED. 
(RULE 1110.2] 

5. A FLOW INDICATING AND RECORDING DEVICE SHALL BE INSTALLED IN THE FUEL GAS, OR 
FUEL BLEND, SUPPLY LINE TO THE ENGINE TO MEASURE AND RECORD THE QUANTITY OF EACH 
FUEL GAS (IN SCFM) BURNED. 
[RULE 204] 

6. SAMPLING PORT SHALL BE INSTALLED FOR THE INLET GAS LINE TO THE ENGINE TO ALLOW 
THE COLLECTION OF A FUEL GAS OR FUEL BLEND SAMPLES. 
[RULE 204] 

7. MONTHLY READINGS OF THE BTU CONTENT OF FUEL GAS (BTUlSCF) AT THE COMBINED INLET 
TO THE CGS ENGINES SHALL BE TAKEN USING AN INSTRUMENT APPROVED BY THE SCAQMD. 
ALL RESULTS SHALL BE RECORDED. 
[RULE 204] 

8. ALL RECORDING DEVICES SHALL BE SYNCHRONIZED WITH RESPECT TO THE TIME OF THE DAY. 
[RULE 204] 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
Z 1865 Copley Drive. Diamond Bar. CA 9 t 765 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

Section D Page 61 
Facility J.D. # ; 291 \0 
Revision 1/: 05 

9. THE TOTAL HEAT INPUT OF GASEOUS FUEL, OR FUEL BLEND, BURNED IN THIS ENGINE SHALL 
NOT EXCEED 33 MM BTU PER HOUR. A LOG SHALL BE KEPT INDICATING THE TOTAL HEATING 
VALUE OF FUEL GAS, OR FUEL BLEND, BURNED IN THIS· ENGINE BASED ON THE RECORDED 
FLOW RATE (SCFM) AND THE LA TEST MONTHLY BTU CONTENT READING. 
[RULE 1303 (b) (I) AND 1303 (b) (2)-MODELING AND EMISSIONS OFFSET] 

10. THIS EQUIPMENT SHALL BE OPERATED IN COMPLIANCE WITH RULES 218, 431.1 AND 1110.2. 
[RULE 218, 431.1 AND 1110.2] 

11. THIS EQUIPMENT SHALL BE OPERATED IN SUCH A MANNER THAT THE FOLLOWING EMISSION 
RATES ARE NOT EXCEEDED. 

AIR CONTAMINANT 
CARBON MONOXIDE 600 PPMV AT 15% 02 
PARTICULATES (PMlO) 0.0058 GRAINS/DSCF 
ROG OR TNMHC (AS CARBON) 115 PPMV AT 15% 02 
[RULE 1303 (a) (1), 1303(b) (1) AND 1303 (b) (2)-BACT, MODELING AND EMISSIONS OFFSET] 

12. THE COMBINED EMISSIONS FROM THE FOUR (4) CGS ENGINES, USING CALENDAR MONTHLY 
EMISSIONS DIVIDED BY 30, SHALL NOT EXCEED THE FOLLOWING: 

AIR CONTAMINANT 

CARBON MONOXIDE 
NITROGEN OXIDES (AS N02) 
PARTICULATES (PMIO) 
ROG OR TNMHC (AS CH4) 
SULFUR DIOXIDE 
[RULE 1303 (b) (2)-EMISSIONS OFFSET] 

LBSIDAY 

2,644 
828 
72 

372 
84 

13 . THE OPERATOR SHALL INSTALL AND MAINTAIN A CONTINUOUS EMISSION MONITORING 
SYSTEM (CEMS), OR AN ALTERNATIVE SYSTEM, AS APPROVED BY THE EXECUTIVE OFFICER, TO 
MEASURE THE ENGINE EXHAUST FOR NOx AND 02 CONCENTRATIONS ON A DRY BASIS, EXCEPT 
DURING SHUTDOWN FOR MAINTENANCE OF THE SYSTEM. IN ADDITION, THE CEMS SHALL 
CONVERT THE ACTUAL NOx TO MASS EMISSION RATES; AND RECORD THE ACTUAL AND 
CORRECTED ENGINE NOx CONCENTRATION AT 15% 02 AND MASS EMISSION RATES ON AN 
HOURLY AND DAILY BASIS. 
[RULE 218. RULE 1110.2] 

14. THE OPERATOR SHALL CONDUCT PERFORMANCE TESTS ANNUALLY. WRITTEN NOTICE OF THE 
PERFORMANCE TEST SHALL BE PROVIDED TO THE AQMD AT LEAST 7 DAYS PRIOR TO THE TEST 
SO THAT AN OBSERVER MAY BE PRESENT. A COMPLETE FINAL REPORT OF THE TEST (LBSIHR, 
PPMVD AT 15% 02, LBS/MMBTU, ETC.) SHALL BE PROVIDED TO THE AQMD WITHIN 45 DAYS 
AFTER TESTING. ALL TEST RUNS REQUIRED BY AQMD SHALL BE REPORTED. THE TESTS SHALL 
INCLUDE BUT NOT BE LIMITED TO, A TEST OF THE FUELS BURNED AND ENGINE EXHA UST FOR: 

A. TOTAL NON-METHANE HYDROCARBONS (EXHAUST ONLY) 
B. CARBON MONOXIDE (EXHAUST ONLY) 
C. TOTAL PARTICULATE MATTER (EXHAUST ONLY). 
D. OXIDES OF NITROGEN (EXHAUST ONLY). 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRlcr 
21865 Copley Drive, Diamond Bar, CA 91765 

FACILITY PERMIT TO OPERATE 
ORANGE COUNTY SANITATION DISTRICT 

E. OXYGEN 
F. FLOWRATE 
G. MOISTURE 

Section D Page 62 
facility !.D. # : 29110 
Revision #: 05 

H. TOXIC AIR CONTAMINANTS (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
1. ALDEHYDES (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
J. TOTAL REDUCED SULFUR COMPOUNDS (FUEL ONLY) 
K. NITROGEN AND CARBON DIOXIDE 
L. BTU CONTENTS (FUEL ONLY) 
M. POWER OUTPUT 

[RULE 1303(b) (1) AND 1303(b) (2) - MODELING AND EMISSION OFFSET], [RULE 1110.2], [RULE 404] 

15 RECORDS SHALL BE KEPT AND MAINTAINED TO PROVE COMPLIANCE WITH ALL CONDITIONS 
FOR THIS PERMIT. THE RECORDS SHALL BE KEPT ON FILE FOR AT LEAST FIVE YEARS AND 
SHALL BE MADE A V AILABLE TO AQMD PERSONNEL UPON REQUEST. 
[RULE 2041 

Emissions And Requirements: 

16. THIS EQUIPMENT IS SUBJECT TO THE APPLICABLE REQUIREMENTS OF THE FOLLOWING RULES 
AND REGULATIONS: 

co: 2000 PPMV, RULE 1110.2 
NOx: 45.4 PPMV, RULE) 110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
ROG: 315 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26). 
PM: RULE 404, SEE APPENDIX B FOR EMISSION LIMITS 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 Copley Drive, Diamond Bar, CA 91765 

lfACILITY])ERMIT TO OPERATE 
ORANGE CQUNTYSANITATIONDISTRICT 

PERMIT TO OPERATE 

Equipment Description: 

RESOURCE RECOVERY SYSTEM NO.3 CONSISTING OF: 

Section D Page 63 
Facility J.D. #; 29110 
Revision #; 05 

Permit No. G27396 
A/N 540710 

INTERNAL COMBUSTION ENGINE (CG3-HB), COOPER BESSMER, SPARK IGNITION, FOUR STROKE, WITH 
A MODIFIED TURBOCHARGED-INTERCOOLED V-16 TYPE, MODEL NO. LSVB-16-SGC, 4166 HP, NATURAL 
GAS AND/OR DIGESTER GAS FIRED, DRIVING A 3000 KW ELECTRIC GENERA TOR, WITH AN EXHAUST 
HEAT RECOVERY STEAM GENERATOR, 6,010,200 BTU/HR CAPACITY, UNFIRED. 

Conditions: 

1. OPERATION OF THIS EQUIPMENT SHALL BE CONDUCTED IN ACCORDANCE WITH ALL DATA AND 
SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS ISSUED 
UNLESS OTHERWISE NOTED BELOW. 
[RULE 204] 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 
[RULE 204] 

3. THIS EQUIPMENT SHALL BE OPERATED BY PERSONNEL PROPERLY TRAINED IN ITS OPERATION. 
[RULE 204] 

4. THIS ENGINE SHALL HAVE AN OPERATIONAL NON·RESETTABLE TOTALIZING TIME METER TO 
DETERMINE THE ENGINE ELAPSED OPERATING TIME FOR EACH FUEL BLEND BURNED. 
[RULE 1110.2] 

5. A FLOW INDICATING AND RECORDING DEVICE SHALL BE INSTALLED IN THE FUEL GAS, OR 
FUEL BLEND, SUPPLY LINE TO THE ENGINE TO MEASURE AND RECORD THE QUANTITY OF EACH 
FUEL GAS (rN SCFM) BURNED. 
[RULE 204] 

6. SAMPLING PORT SHALL BE INSTALLED FOR THE INLET GAS LINE TO THE ENGINE TO ALLOW 
THE COLLECTION OF A FUEL GAS OR FUEL BLEND SAMPLES. 
[RULE 204] 

7. MONTHLY READINGS OF THE BTU CONTENT OF FUEL GAS (BTU/SCF) AT THE COMBINED INLET 
TO THE CGS ENGINES SHALL BE TAKEN USING AN INSTRUMENT APPROVED BY THE SCAQMD. 
ALL RESULTS SHALL BE RECORDED. 
[RULE 204] 

8. ALL RECORDING DEVICES SHALL BE SYNCHRONIZED WITH RESPECT TO THE TIME OF THE DAY. 
[RULE 204] 
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9. THE TOTAL HEAT INPUT OF GASEOUS FUEL, OR FUEL BLEND, BURNED IN THIS ENGINE SHALL 
NOT EXCEED 33 MM BTU PER HOUR. A LOG SHALL BE KEPT INDICATING THE TOTAL HEATING 
VALUE OF FUEL GAS, OR FUEL BLEND, BURNED IN THIS ENGINE BASED ON THE RECORDED 
FLOW RATE (SCFM) AND THE LATEST MONTHLY BTU CONTENT READING. 
[RULE 1303 (b) (1) AND 1303 (b) (2)-MODELING AND EMISSIONS OFFSET] 

10. THIS EQUIPMENT SHALL BE OPERATED IN COMPLIANCE WITH RULES 218, 431.) AND 1110.2. 
[RULE 218, 431.1 AND 1110.2] 

11. THIS EQUIPMENT SHALL BE OPERATED IN SUCH A MANNER THAT THE FOLLOWING EMISSION 
RATES ARE NOT EXCEEDED. 

AIR CONTAMINANT 
CARBON MONOXIDE 600 PPMV AT 15% 02 
PARTICULATES (PM) 0) 0.0058 GRAINSI DSCF 
ROG OR TNMHC (AS CARBON) 115 PPMV AT )5% 02 
[RULE 1303 (a) (1), 1303(b) (1) AND 1303 (b) (2)-BACT, MODELING AND EMISSIONS OFFSET] 

12. THE COMBINED EMISSIONS FROM THE FOUR (4) CGS ENGINES, USING CALENDAR MONTHLY 
EMISSIONS DIVIDED BY 30, SHALL NOT EXCEED THE FOLLOWING: 

AIR CONTAMINANT 

CARBON MONOXIDE 
NITROGEN OXIDES (AS N02) 
PARTICULATES (PM 10) 
ROG OR TNMHC (AS CH4) 
SULFUR DIOXIDE 

LBS/DAY 

2,644 
828 
72 

372 
84 

[RULE 1303 (b) (2)-EMISSIONS OFFSET] 

13 . THE OPERATOR SHALL INSTALL AND MAINTAIN A CONTINUOUS EMISSION MONITORING 
SYSTEM (CEMS), OR AN ALTERNATIVE SYSTEM, AS APPROVED BY THE EXECUTIVE OFFICER, TO 
MEASURE THE ENGINE EXHAUST FOR NOx AND 02 CONCENTRATIONS ON A DRY BASIS, EXCEPT 
DURING SHUTDOWN FOR MAINTENANCE OF THE SYSTEM. IN ADDITION, THE CEMS SHALL 
CONVERT THE ACTUAL NOx TO MASS EMISSION RATES; AND RECORD THE ACTUAL AND 
CORRECTED ENGINE NOx CONCENTRATION AT 15% 02 AND MASS EMISSION RATES ON AN 
HOURL Y AND DAILY BASIS. 
[RULE 218, RULE 1110.2] 

14. THE OPERATOR SHALL CONDUCT PERFORMANCE TESTS ANNUALLY. WRITTEN NOTICE OF THE 
PERFORMANCE TEST SHALL BE PROVIDED TO THE AQMD AT LEAST 7 DAYS PRIOR TO THE TEST 
SO THAT AN OBSERVER MAY BE PRESENT. A COMPLETE FINAL REPORT OF THE TEST (LBS/HR, 
PPMVD AT 15% 02, LBS/MMBTU, ETC.) SHALL BE PROVIDED TO THE AQMD WITHIN 45 DAYS 
AFTER TESTING. ALL TEST RUNS REQUIRED BY AQMD SHALL BE REPORTED. THE TESTS SHALL 
INCLUDE BUT NOT BE LIMITED TO, A TEST OF THE FUELS BURNED AND ENGINE EXHAUST FOR: 

A. TOTAL NON-METHANE HYDROCARBONS (EXHAUST ONLY) 
B. CARBON MONOXIDE (EXHAUST ONLY) 
C. TOTAL PARTICULATE MATTER (EXHAUST ONLY). 
D. OXIDES OF NITROGEN (EXHAUST ONLY). 
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Section D Page 65 
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H. TOXIC AIR CONTAMINANTS (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
I. ALDEHYDES (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
J. TOTAL REDUCED SULFUR COMPOUNDS (FUEL ONLY) 
K. NITROGEN AND CARBON DIOXIDE 
L. BTU CONTENTS (FUEL ONL Y) 
M. POWER OUTPUT 

[RULE 1303(b) (1) AND 1303(b) (2) - MODELING AND EMISSION OFFSET], [RULE 1110.2], [RULE 404] 

15 RECORDS SHALL BE KEPT AND MAINTAINED TO PROVE COMPLIANCE WITH ALL CONDITIONS 
FOR THIS PERMIT. THE RECORDS SHALL BE KEPT ON FILE FOR AT LEAST FIVE YEARS AND 
SHALL BE MADE AVAILABLE TO AQMD PERSONNEL UPON REQUEST. 
[RULE 204] 

Emissions And Requirements: 

16. THIS EQUIPMENT IS SUBJECT TO THE APPLICABLE REQUIREMENTS OF THE FOLLOWING RULES 
AND REGULATIONS: 

CO: 2000 PPMV, RULE 1110.2 
NOx: 45.4 PPMV, RULE I 1 10.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
ROG: 315 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
PM: RULE 404, SEE APPENDIX B FOR EMISSION LIMITS 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
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, FAC:ILITYP:ERMlT TO OPERATE 
ORANGE COUNTY SANITATION DISTRlCT 

PERMIT TO OPERATE 

Equipment Description: 

RESOURCE RECOVERY SYSTEM NO.4 CONSISTING OF: 

Section D Page 66 
Facility LD. # : 29110 
Revision #: 05 

Permit No. G27397 
AIN 540711 

INTERNAL COMBUSTION ENGINE (CG4-HB), COOPER BESSMER, SPARK IGNITION, FOUR STROKE, WITH 
A MODIFIED TURBOCHARGED-INTERCOOLED V-16 TYPE, MODEL NO. LSVB-16-SGC, 4166 HP, NATURAL 
GAS AND/OR DIGESTER GAS FIRED, DRIVING A 3000 KW ELECTRIC GENERA TOR, WITH AN EXHAUST 
HEAT RECOVERY STEAM GENERATOR, 6,010,200 BTU/HR CAPACITY, UNFIRED. 

Conditions: 

I. OPERATION OF THIS EQUIPMENT SHALL BE CONDUCTED IN ACCORDANCE WITH ALL DATA AND 
SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS ISSUED 
UNLESS OTHERWISE NOTED BELOW. 
[RULE 204] 

2. THIS EQUIPMENT SHALL BE PROPERLY MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 
[RULE 204] 

3. THIS EQUIPMENT SHALL BE OPERATED BY PERSONNEL PROPERLY TRAINED IN ITS OPERATION. 
[RULE 204] 

4. THIS ENGINE SHALL HAVE AN OPERATIONAL NON-RESETTABLE TOTALIZrNG TIME METER TO 
DETERMINE THE ENGINE ELAPSED OPERATING TIME FOR EACH FUEL BLEND BURNED. 
[RULE 1110.2] 

5. A FLOW INDICATING AND RECORDING DEVICE SHALL BE INSTALLED IN THE FUEL GAS, OR 
FUEL BLEND, SUPPLY LINE TO THE ENGINE TO MEASURE AND RECORD THE QUANTITY OF EACH 
FUEL GAS (IN SCFM) BURNED. 
[RULE 204) 

6. SAMPLING PORT SHALL BE INSTALLED FOR THE INLET GAS LINE TO THE ENGINE TO ALLOW 
THE COLLECTION OF A FUEL GAS OR FUEL BLEND SAMPLES. 
[RULE 204] 

7. MONTHLY READINGS OF THE BTU CONTENT OF FUEL GAS (BTU/SCF) AT THE COMBINED INLET 
TO THE CGS ENGINES SHALL BE TAKEN USING AN INSTRUMENT APPROVED BY THE SCAQMD. 
ALL RESULTS SHALL BE RECORDED. 
[RULE 204] 

8. ALL RECORDING DEVICES SHALL BE SYNCHRONIZED WITH RESPECT TO THE TIME OF THE DAY. 
[RULE 204] 
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9. THE TOTAL HEAT INPUT OF GASEOUS FUEL. OR FUEL BLEND. BURNED IN THIS ENGINE SHALL 
NOT EXCEED 33 MM BTU PER HOUR. A LOG SHALL BE KEPT INDICATING THE TOTAL HEATING 
VALUE OF FUEL GAS, OR FUEL BLEND, BURNED IN THIS ENGINE BASED ON THE RECORDED 
FLOW RATE (SCFM) AND THE LATEST MONTHLY BTU CONTENT READING. 
[RULE 1303 (b) (1) AND 1303 (b) (2)-MODELING AND EMISSIONS OFFSET] 

10. THIS EQUIPMENT SHALL BE OPERATED IN COMPLIANCE WITH RULES 218, 431.1 AND 1110.2. 
[RULE 218, 431.1 AND 1110.2] 

11. THIS EQUIPMENT SHALL BE OPERATED IN SUCH A MANNER THAT THE FOLLOWING EMISSION 
RATES ARE NOT EXCEEDED. 

AIR CONTAMINANT 
CARBON MONOXIDE 600 PPMV AT 15% 02 
PARTICULATES (PMI0) 0.0058 GRAINS/ DSCF 
ROG OR TNMHC (AS CARBON) 115 PPMV AT 15% 02 
[RULE 1303 (a) (I), 1303(b) (I) AND 1303 (b) (2)-BACT, MODELING AND EMISSIONS OFFSET] 

12. THE COMBINED EMISSIONS FROM THE FOUR (4) CGS ENGINES, USING CALENDAR MONTHLY 
EMISSIONS DIVIDED BY 30, SHALL NOT EXCEED THE FOLLOWING: 

AIR CONTAMINANT 

CARBON MONOXIDE 
NITROGEN OXIDES (AS N02) 
PARTICULATES (PM1O) 
ROG OR TNMHC (AS CH4) 
SULFUR DIOXIDE 
[RULE 1303 (b) (2)-EMISSIONS OFFSET] 

LBS/DAY 

2,644 
828 
72 

372 
84 

13. THE OPERATOR SHALL INSTALL AND MAINTAIN A CONTINUOUS EMISSION MONITORING 
SYSTEM (CEMS), OR AN ALTERNATIVE SYSTEM, AS APPROVED BY THE EXECUTIVE OFFICER, TO 
MEASURE THE ENGINE EXHAUST FOR NOx AND 02 CONCENTRATIONS ON A DRY BASIS, EXCEPT 
DURING SHUTDOWN FOR MAINTENANCE OF THE SYSTEM. IN ADDITION, THE CEMS SHALL 
CONVERT THE ACTUAL NOx TO MASS EMISSION RATES; AND RECORD THE ACTUAL AND 
CORRECTED ENGINE NOx CONCENTRATION AT 15% 02 AND MASS EMISSION RATES ON AN 
HOURLY AND DAILY BASIS. 
[RULE 218, RULE 1 I 10.2] 

14. THE OPERATOR SHALL CONDUCT PERFORMANCE TESTS ANNUALLY. WRITTEN NOTICE OF THE 
PERFORMANCE TEST SHALL BE PROVIDED TO THE AQMD AT LEAST 7 DAYS PRIOR TO THE TEST 
SO THAT AN OBSERVER MAY BE PRESENT. A COMPLETE FINAL REPORT OF THE TEST (LBSIHR, 
PPMVD AT 15% 02, LBS/MMBTU, ETC.) SHALL BE PROVIDED TO THE AQMD WITHIN 45 DAYS 
AFTER TESTING. ALL TEST RUNS REQUIRED BY AQMD SHALL BE REPORTED. THE TESTS SHALL 
INCLUDE BUT NOT BE LIMITED TO, A TEST OF THE FUELS BURNED AND ENGINE EXHAUST FOR: 

A. TOTAL NON-METHANE HYDROCARBONS (EXHAUST ONLY) 
B. CARBON MONOXIDE (EXHAUST ONLY) 
C. TOTAL PARTICULATE MATTER (EXHAUST ONLY). 
D. OXIDES OF NITROGEN (EXHAUST ONLY). 

1\ - 12 



SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
21865 Copley Drive, Diamond Bar, CA 91765 

;' 

_ FACILITy'PERMIt T() OP.El~Al'E"· , 
1" I .. : ' , ~ I lot 

ORANG,1t COVNTY SAl~Il'~l'JONDlSTlUCT 
_ .• ~. ~ '. c , 

E. OXYGEN 
F. FLOW RATE 
G. MOISTURE 

Section 0 Page 68 
Facility J.D. #: 29110 
Revision #: 05 

H. TOXIC AIR CONTAMINANTS (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
1. ALDEHYDES (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
I. TOTAL REDUCED SULFUR COMPOUNDS (FUEL ONLY) 
K. NITROGEN AND CARBON DIOXIDE 
1. BTU CONTENTS (FUEL ONLY) 
M. POWER OUTPUT 

[RULE 1303(b) (1) AND 1303(b) (2) - MODELING AND EMISSION OFFSET], [RULE 1110.2], [RULE 404] 

15 RECORDS SHALL BE KEPT AND MAINTAINED TO PROVE COMPLIANCE WITH ALL CONDITIONS 
FOR THIS PERMIT. THE RECORDS SHALL BE KEPT ON FILE FOR AT LEAST FIVE YEARS AND 
SHALL BE MADE A V AILABLE TO AQMD PERSONNEL UPON REQUEST. 
[RULE 204] 

Emissions And Requirements: 

16. THIS EQUIPMENT IS SUBJECT TO THE APPLICABLE REQUIREMENTS OF THE FOLLOWING RULES 
AND REGULATIONS: 

CO: 2000 PPMV, RULE 1110.2 
NOx: 45.4 PPMV, RULE lllO.2 (WITH ECF ADJUSTMENT FACTOR'" 1.26) 
ROG: 315 PPMV, RULE 1110.2 (WITHECF ADJUSTMENT FACTOR = 1.26) 
PM: RULE 404, SEE APPENDIX B FOR EMISSION LIMITS 
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT 
2-1865 Copley Drive, Diamond Bar, CA 91765 

l1ACILlT¥ PERMIT TO· OPERATE 
ORANGE COUNTY SANI:f ATION"ll1STRICT 

PERMIT TO OPERATE 

Equipment Description: 

RESOURCE RECOVERY SYSTEM NO.5 CONSISTING OF: 

Section D Page 69 
Facility I.D_ # : 29110 
Revision #: 05 

Permit No. G27398 
AIN 540712 

INTERNAL COMBUSTION ENGINE (CG5-HB), COOPER BESSMER, SPARK IGNITION, FOUR STROKE, WITH 
A MODIFIED TURBOCHARGED-INTERCOOLED V-I6 TYPE, MODEL NO. LSVB-16-SGC, 4166 HP, NATURAL 
GAS AND/OR DIGESTER GAS FIRED, DRIVING A 3000 KW ELECTRIC GENERATOR, WITH AN EXHAUST 
HEAT RECOVERY STEAM GENERATOR, 6,010,200 BTU/HR CAPACITY, UNFIRED. 

Conditions: 

I. OPERATION OF THIS EQUIPMENT SHALL BE CONDUCTED IN ACCORDANCE WITH ALL DATA AND 
SPECIFICATIONS SUBMITTED WITH THE APPLICATION UNDER WHICH THIS PERMIT IS ISSUED 
UNLESS OTHER WISE NOTED BELOW. 
[RULE 204] 

2. THIS EQUIPMENT SHALL BE PROPERL Y MAINTAINED AND KEPT IN GOOD OPERATING 
CONDITION AT ALL TIMES. 
[RULE 204] 

3. THIS EQUIPMENT SHALL BE OPERATED BY PERSONNEL PROPERLY TRAINED IN ITS OPERATION. 
[RULE 204] 

4. THIS ENGINE SHALL HAVE AN OPERATIONAL NON-RESETTABLE TOTALIZING TIME METER TO 
DETERMINE THE ENGINE ELAPSED OPERATING TIME FOR EACH FUEL BLEND BURNED. 
[RULE 11 10.2] 

5. A FLOW INDICATING AND RECORDING DEVICE SHALL BE INSTALLED IN THE FUEL GAS, OR 
FUEL BLEND, SUPPLY LINE TO THE ENGINE TO MEASURE AND RECORD THE QUANTITY OF EACH 
FUEL GAS (IN SCFM) BURNED. 
[RULE 204] 

6. SAMPLING PORT SHALL BE INSTALLED FOR THE INLET GAS LINE TO THE ENGINE TO ALLOW 
THE COLLECTION OF A FUEL GAS OR FUEL BLEND SAMPLES. 
[RULE 204] 

7. MONTHLY READINGS OF THE BTU CONTENT OF FUEL GAS (BTU/SCF) AT THE COMBINED INLET 
TO THE CGS ENGINES SHALL BE TAKEN USING AN INSTRUMENT APPROVED BY THE SCAQMD. 
ALL RESULTS SHALL BE RECORDED. 
[RULE 204] 

8. ALL RECORDING DEVICES SHALL BE SYNCHRONIZED WITH RESPECT TO THE TIME OF THE DAY. 
[RULE 204] 
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9. THE TOTAL HEAT INPUT OF GASEOUS FUEL, OR FUEL BLEND, BURNED IN THIS ENGINE SHALL 
NOT EXCEED 33 MM BTU PER HOUR. A LOG SHALL BE KEPT INDICATING THE TOTAL HEATING 
VALUE OF FUEL GAS, OR FUEL BLEND, BURNED IN THIS ENGINE BASED ON THE RECORDED 
FLOW RATE (SCFM) AND THE LATEST MONTHLY BTU CONTENT READING. 
[RULE 1303 (b) (I) AND 1303 (b) (2)-MODELING AND EMISSIONS OFFSET] 

10. THIS EQUIPMENT SHALL BE OPERATED IN COMPLIANCE WITH RULES 218, 431.1 AND 1110.2. 
[RULE 218, 431.1 AND 1110.2] 

11. THIS EQUIPMENT SHALL BE OPERATED IN SUCH A MANNER THAT THE FOLLOWING EMISSION 
RATES ARE NOT EXCEED. 

AIR CONTAMINANT 
CARBON MONOXIDE 600 PPMV AT 15% 02 
PARTICULATES (PM 1 0) 0.0058 GRAINS/DSCF 
ROG OR TNMHC (AS CARBON) 115 PPMV AT 15% 02 
[RULE 1303 (a) (1), 1303(b) (1) AND 1303 (b) (2)-BACT, MODELING AND EMISSIONS OFFSET] 

12. THE COMBINED EMISSIONS FROM THE FOUR (4) CGS ENGINES, USING CALENDAR MONTHLY 
EMISSIONS DIVIDED BY 30, SHALL NOT EXCEED THE FOLLOWING: 

AIR CONTAMINANT 

CARBON MONOXIDE 
NITROGEN OXIDES (AS N02) 
PARTICULATES (PM 10) 
ROG OR TNMHC (AS CH4) 
SULFUR DIOXIDE 

LBS/DAY 

2,644 
828 
72 

372 
84 

[RULE 1303 (b) (2)-EMISSIONS OFFSET] 

13 . THE OPERATOR SHALL INSTALL AND MAINTAIN A CONTINUOUS EMISSION MONITORING 
SYSTEM (CEMS), OR AN ALTERNATIVE SYSTEM, AS APPROVED BY THE EXECUTIVE OFFICER, TO 
MEASURE THE ENGINE EXHAUST FOR NOx AND 02 CONCENTRATIONS ON A DRY BASIS, EXCEPT 
DURING SHUTDOWN FOR MAINTENANCE OF THE SYSTEM. IN ADDITION, THE CEMS SHALL 
CONVERT THE ACTUAL NOx TO MASS EMISSION RATES; AND RECORD THE ACTUAL AND 
CORRECTED ENGINE NOx CONCENTRATION AT 15% 02 AND MASS EMISSION RATES ON AN 
HOURLY AND DAILY BASIS. 
[RULE 218, RULE 1110.2] 

14. THE OPERATOR SHALL CONDUCT PERFORMANCE TESTS ANNUALLY. WRlTTENNOTICE OF THE 
PERFORMANCE TEST SHALL BE PROVIDED TO THE AQMD AT LEAST 7 DAYS PRIOR TO THE TEST 
SO THAT AN OBSERVER MAY BE PRESENT. A COMPLETE FINAL REPORT OF THE TEST (LBSIHR, 
PPMVD AT 15% 02, LBS/MMBTV, ETC.) SHALL BE PROVIDED TO THE AQMD WITHIN 45 DAYS 
AFTER TESTING. ALL TEST RUNS REQUIRED BY AQMD SHALL BE REPORTED. THE TESTS SHALL 
INCLUDE BUT NOT BE LIMITED TO, A TEST OF THE FUELS BURNED AND ENGINE EXHAUST FOR: 

A. TOTAL NON-METHANE HYDROCARBONS (EXHAUST ONLY) 
B. CARBON MONOXIDE (EXHAUST ONLY) 
C. TOTAL PARTICULATE MATTER (EXHAUST ONLY). 
D. OXIDES OF NITROGEN (EXHAUST ONLY). 
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FACILITY'PERMIT TO OPERATE 
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E. OXYGEN 
F. FLOWRATE 
G. MOISTURE 

Section D 
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Revision #: 

H. TOXIC AIR CONTAMINANTS (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
1. ALDEHYDES (EXHAUST ONLY), FOR ONE ENGINE PER YEAR 
J. TOTAL REDUCED SULFUR COMPOUNDS (FUEL ONLY) 
K. NITROGEN AND CARBON DIOXIDE 
L. BTU CONTENTS (FUEL ONLY) 
M. POWER OUTPUT 

Page 71 
29110 
05 

[RULE 1303(b) (1) AND 1303(b) (2) - MODELING AND EMISSION OFFSET], [RULE 1110.2], [RULE 404] 

15 RECORDS SHALL BE KEPT AND MAINTAINED TO PROVE COMPLIANCE WITH ALL CONDITIONS 
FOR THIS PERMIT. THE RECORDS SHALL BE KEPT ON FILE FOR AT LEAST FIVE YEARS AND 
SHALL BE MADE AVAILABLE TO AQMD PERSONNEL UPON REQUEST. 
[RULE 204] 

Emissions And Requirements: 

16. THIS EQUIPMENT IS SUBJECT TO THE APPLICABLE REQUIREMENTS OF THE FOLLOWING RULES 
AND REGULATIONS: 

CO: 2000 PPMV, RULE 1110.2 
NOx : 45.4 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
ROG: 315 PPMV, RULE 1110.2 (WITH ECF ADJUSTMENT FACTOR = 1.26) 
PM: RULE 404, SEE APPENDIX B FOR EMISSION LIMITS 
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TEST DATES: 
December 18,2014 

January 28,2015 

ISSUE DATE: 
April 15,2015 

PREPARED By: 
Ellice Lin 

SCEC 
1631 East Saint Andrew Place 
Santa Ana, California 92705 

Tested By: ~~~/ 
RUdYNU;, QSTI 

Reviewed By: /I-~ 
Kevin Cahill, Project Manager 



Table of Contents 

1.0 Executive Summary and Results 

2.0 Introduction and Test Description 
2.1 Test Conditions 
2.2 Sample Locations 

3.0 Source Information and Equipment Description 

4.0 Test Critique 

5.0 Sampling and Analytical Methods 

Tables 

1.1 Engine No.2 Test Result Summary 

1.2 Engine No.4 Test Result Summary 

1.3 Engine No.2 VOC Test Results 

1.4 Engine No.4 VOC Test Results 

3.1 Engine Operating Parameters 

5.1 Test Procedures Engines 2 and 4 

Appendices 

Appendix A - SCAQMD Methods 100.1,25.1125.3,1.1-4.1 and 5.1 Results 

Appendix B - Stack Sampling Location Schematic 

Appendix C - Field Data Sheets SCAQMD Methods 100.1, 25.1125.3, 
1.1-4.1,5.1 

Appendix D - QAlQC SCAQMD Method 100.1 

Appendix E - Laboratory Analytical Data 

Appendix F - Calibration Data and Calibration Gas Certificates 

Orange County Sanitation District (P2 Units 2 and 4 PennitiRule 11tO.2 2014) 
Project No. 2061.1060 

Page No. 

1 

6 
6 
6 

7 

9 

10 

2 

3 

4 

5 

8 

10 

A-I 

B-1 

C-l 

D-1 

E-1 

F-l 

SCEC 
2061.1060.rpt3.doc 



Table of Contents (Condnued) 

Appendices (Continued) 

Appendix G - Chain of Custody Information 

Appendix H - Process Operating Data and Fuel Usage 

Appendix I - Certifications 

Appendix J - SCAQMD Permits 

Orange County Sanitation District (P2 Units 2 and 4 PennitiRule 1110.22014) 
Project No. 2061.1060 11 

Page No. 

G-l 

H-l 

1-1 

J-l 

SCEC 
2061.1060.rpt3 .doc 



1.0 Executive Summary and Results 

On December 18, 2014, SCEC performed a compliance source test program on two (2) internal 
combustion (IC) engines at the Orange County Sanitation District's Treatment Plant No.2. The test 
program included nitrogen oxides (NOx), carbon monoxide (CO), carbon dioxide (C02) and oxygen 
(02) concentration emission mea urements. The tests were performed on each IC engine at high, 
normal and low loads. The normal load test was 60 minutes in duration. The low and high loads 
were each 15 minutes in duration. In addition, 60-minute total gaseous non-methane/ethane organics 
(TNMHC) samples and 72-minute particulate matter (PM) samples were collected at nonnalload. 
The TNMHC samples were conducted on December 18, 2014 and wereresampledagain on January 
28,2015. Digester gas fuel samples were collected at the inlet of each IC engine and analyzed for 
total reduced sulfurs (TRS), BTU content and fixed gases. All tests were conducted while each Ie 
engine was fired on 5% natural gas and 95% digester gas fuel. All testing was performed under 
steady-state operating conditions at the outlets of (IC) Engines No.2 and 4. 

The purpose of this testing was to document emissions for comparison with South Coast Air Quality 
Management District (SCAQMD) Rule 1110.2 limits and to verify compliance with permit 
requirements. The test program was performed as part of the annual source test required by 
SCAQMD Rule 1110.2 and pennit conditions. 

NOx, CO, C02 and O2 concentrations were determined according to SCAQMD Method 100.1. The 
SCAQMD Method 100.1 results were recorded using a Data Acquisition System (DAS) in parts per 
million (ppm) for NOx and CO and percent volume (%) for O2 and CO2 every 2 seconds and 
presented in one minute averages. All mass emissions were calculated based on pitot-measured 
volumetric flow rates (SCAQMD Methods 1.1-4.1) determined at high, normal and low loads. The 
results of the test program are summarized in Tables 1.1 through 1.4. 

On-site source testing personnel for SCEC induded Mr. Rudy Nunez - District Manager and Mr. 
Anthony L. Weiss and Mr. Jason Oeberg- Project Technicians. Mr. Vladimir Kogan and Ms. Randa 
AbuShaban ofOCSD coordinated all IC engine requirements. This compliance report presents the 
sampling methodology, data, calculations and results. 
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TABLE 1.1 
SUMMARY OF RESULTS SCAQMD RULE 1110.2 8760 HOUR TEST & PERMIT COMPLIANCE 

OCSD PLANT 2 
ENGINE #2 

December 18,2014 

I Parameter I Units Normal Load High Load 

NOx ppmvd 46.1 47.7 

ppmvd @ 15% O2 30.0 31.9 

Ib/MMBtu 0.12 0.13 

Ib/hr 3.04 3.53 

1b/MMcf 75.6 80.5 

CO ppmvd 509 535 

ppmvd @ 15% O2 331 358 

Ib/MMBtu 0.80 0.87 

Ih/hr 20.4 24.1 

Ih/MMcf 508 549 

PM gr/DSCF 0.0061 -
Ih/hr 0.47 . 

O2 % 11.8 12.1 

CO2 % 7.44 7.22 

N2 % 80.74 80.70 

Inlet TRS ppmv 10.6 . 

lb/hras S02 0.97 -

Fuel Heating Value BTU/SCF 622 -

Fuel Flow SCFM 700 836 

Load kW 2,583 3,000 

Volume Flow (1) DSCFM 9,056 10,156 

(I) Calculated based on SCAQMD Methods 1-4. 

Orange County Sanitation District (P2 Units 2 and 4 Permit/Rule 1110.22014) 
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Low Load 

45.6 

29.0 

0.12 

2.46 

73.2 

494 

314 

0.76 

16.2 

483 

-
-

11.6 

7.61 

80.78 

-
-

-

636 

2,269 

7,400 

I Average I 
46.5 

30.3 

0.12 

3.01 

76.4 

513 

334 

0.81 

20.2 

513 

0.0061 

0.47 

11.8 

7.42 

80.74 

10.6 

0.97 

622 

724 

2,617 

8,871 
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TABLE 1.2 
SUMMARY OF RESULTS SCAQMD RULE 1110.28760 HOUR TEST & PERMIT COMPLIANCE 

OCSD PLANT 2 
ENGINE #4 

December 18, 2014 

I Parameter I Units Normal Load High Load 

NOx ppmvd 43.4 44.6 

ppmvd @ 15% O2 29.9 31.0 

Ib/MMBtu 0.12 0.12 

lb/hr 2.98 3.36 

Ib/MMcf 75.6 78.4 

CO ppmvd 571 581 

ppmvd @ 15% O2 393 404 

Ib/MMBtu 0.95 0.97 

lb/hr 23.9 26.6 

Ib/MMcf 605 621 

PM grlDSCF 0.0033 -
lb/hr 0.27 -

O2 % 12.3 12.4 

CO2 % 7.11 6.98 

N2 % 80.56 80.60 

Inlet TRS ppmv 12.2 -

lb/hr as S02 1.17 -

Fuel Heating Value BTU/SCF 627 -

Fuel Flow SCFM 709 779 

Load kW 2,539 3,000 

Volume Flow (I) DSCFM 9,425 10,331 

(I) Calculated based on SCAQMD Methods 1-4. 
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Low Load 

42.8 

28.5 

0.11 

2.41 

71.9 

552 

367 

0.88 

18.9 

564 

-

-
12.0 

7.29 

80.68 

-
-

-

631 

2,225 

7,733 

Average 

43.6 

29.8 

0.12 

2.92 

75.3 

568 

388 

0.94 

23.1 

597 

0.0033 

0.27 

12.3 

7.12 

80.61 

12.2 

1.17 

627 

706 

2,588 

9163 
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I Parameter 

TNMHC 

O2 

COz 

Nz 

TABLE 1.3 
SUMMARY OF VOC RESULTS 

OCSD PLANT 2 
ENGINE #2 

January 28, 2015 

II Units II 

ppmv 

ppmvd @ 15% O2 

1b/MMBtu 

lb/hr as CH4 

lbs/MMcf 

% 

% 

% 

Fuel Heating Value BTU/SCF 

Fuel Flow SCFM 

Load kW 

Volume Flow (1) DSCFM 

(1) Calculated based on SCAQMD Methods 1-4. 
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Normal Load I 

111.8 

76.6 

0.103 

2.66 

64.4 

12.3 

6.82 

80.88 

614 

683 

2,461 

9,383 
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Parameter 

TNMHC 

O2 

CO2 

N2 

Fuel Heating Value 

Fuel Flow 

Load 

Volume Flow (\ ) 

TABLE 1.4 
SUMMARY OF VOC RESULTS 

OCSD PLANT 2 
ENGINE #4 

Januat-y 28,2015 

Units 

ppmv 

ppmvd @ 15% O2 

lblMMBtu 

Iblhr as C~ 

IbslMMcf 

% 

% 

% 

BTU/SCF 

SCFM 

kW 

DSCFM 

(\) Calcu1ated based on SCAQMD Methods 1-4. 
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Normal Load 

63 .6 

42.7 

0.057 

1.50 

35.9 

12.1 

6.72 

81.16 

614 

660 

2,278 

9,294 
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2.0 Introduction and Test Description 

OCSD retained SCEC to source test two (2) Cooper-Bessemer engines subject to the requirements of 
SCAQMD Rule 1110.2 and ite specific permit conditions. Gaseous, PM, TRS and fuel analysis test 
results for Engine 2 and 4 are presented in Table l.t - Table 1.2 respectively. 

2.1 Test Conditions 

Each Ie engine was operated at three conditions (low, normal, and high load) while firing on 95% 
digester gas fuel. Engine data were monitored and recorded throughout each test period. These data 
are provided in Table 3.1 and Appendix H. 

2.2 Sample Locations 

All engine exhaust emissions samples were collected from each IC engine at its main exhaust stack. 
Emissions testing on each engine was conducted on the thirty-inch diameter discharge stack located 
approximately 59 feet above ground level on the engine building rooftop. Two sample ports 900 

apart were utilized for sampling on the exhaust stack. The sample ports are located approximately 
4.5 duct diameters downstream and 1.8 duct diameters upstream from the nearest flow disturbances. 

Engine inlet fuel samples were analyzed for heat content, TRS and fixed gases. These samples were 
collected at the digester gas fuel line input to each Ie engine. 

Orange County Sanitation District (P2 Units 2 and 4 Permit/Rule 1110.22014) 
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3.0 Source Information and Equipment Description 

Legal Owner: 

Facility Contact: 

Equipment Location: 

Equipment Description: 

Orange County Sanitation DistriCt 
10844 Ellis Avenue 
Fountain Valley, CA 92708 

Mr. Vladimir Kogan 
Environmental Compliance Division 
Site No.: (714) 593-7085 

Treatment Plant No.2 
22212 Brookhurst Avenue 
Huntington Beach, CA 92646 

Engines 2 and 4 are Cooper LSVB-16-SGC reciprocating internal combustion engines and are 
located at the Orange County Sanitation District's facility in Huntington Beach, California. Each 
engine is a four-stroke turbocharged lean-burn spark-ignited unit, utilizing pre-combustion chambers 
to minimize NOli emissions. Each engine is directly coupled to a synchronous generator and is rated 
at 3000 kW. Each engine was operated at high, normal and low loads while firing a 5%/95% 
natural-gas/digester-gas mixture. 

Orange County Sanitation District (P2 Units 2 and 4 Permit/Rule 1110.2 2014) 
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TABLE 3.1 
ENGINE OPERATING PARAMETERS 

ngme - 'perating E . 2 0 P arameters on D ecem er 
" 

b 18 2014 
Parameter Units High Load Normal Load 
Load KW 3,000 2,583 
Fuel Usage (Di-gas) SCFM 836 700 
Speed RPM 360 360 

~gme - 'pera 109 arameters on ecem er , E . 4 0 f P D b 18 2014 
Parameter Units High Load Normal Load 
Load KW 3,000 2,338 
Fuel Usage (Di-gas) SCFM 798 660 
Speed RPM 360 360 

E . 2 0 P J 28 2015 ngine - 'peratmg arameters on anuary , 
Parameter Units Normal Load 
Load KW 2,461 
Fuel Usage (Di-gas) SCFM 683 
Speed RPM 360 

E . 4 0 ti P ngme - 'pera ng t arame ers on J anuary 28 2015 
" 

Parameter Units Normal Load 
Load KW 2,278 
Fuel Usage (Di-gas) SCFM 660 
Speed RPM 360 

Orange County Sanitation District (P2 Units 2 and 4 Permit/Rule 1110.22014) 
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2,269 
636 
360 

Low Load 
2,290 
650 
360 
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4.0 Test Critique 

The Orange County Sanitation District retained the services of SCEC to perform the annual 8760 
hour SCAQMD Rule 1110.2 and permit compliance source emissions test program on their Central 
Generation System natural gas/digester gas fired IC Engines 2 and 4 at Plant No.2 in Huntington 
Beach, California. The test program was performed in accordance with SCAQMD Rule 1110.2 and 
each individual testing method. The results of the test program are considered to be representative of 
the engine emissions at the time of the test. 

The TNMHCs were tested on January 28, 2015. The lab a sociate who conducted the testing 
commented that the trap associated with the sample P2E4 Run - tA released excess water upon 
burning, indicating it contained frozen water and biased the results high. Therefore the test results 
for Run - 1 A was found to be inconclusive and were omitted from the final reporting results. The 
test results from Run - 1 B was used to calculate the TNMHC lb/hr and report final test results. 

Calibration error checks were performed at the start and end of each test day. System bias checks 
were performed before and after each Method 100.1 sampling run. All system bias and calibration 
error checks were within the allowable tolerance. A NOx converter efficiency check was perfonned 
daily. The NO:< converter efficiency checks conducted on December 18, 2014 for both Engines #2 
and #4 was 95.5%. 

Complete laboratory QNQC data packages are provided in electronic PDF format on a CD-ROM 
in.eluded with this report. 

All mass emissions were calculated based on pitot-tube measured volumetric flow rates. Moisture 
content from the particulate sample train was utilized during all volumetric flow rate calculations. 

Orange County Sanitation District (P2 Units 2 and 4 Permit/Rule 1110.2 2014) 
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5.0 Sampling and Analytical Methods 

The test procedures used for the inlet and exhaust measurements are summarized below in Table 5.1 . 

Parameter 

BTU 
Nz, 02' CO2 

TRS 
Flow Rate 

Moisture 
Flow Rate 

Nz, °2, CO2 

NO" 
CO 
TNMHCICH4 

PM 

Flow Rate 

N2, °2, CO2 

NO" 
CO 

TABLE 5.1 
TEST PROCEDURES 

OCSD Plant 2: Engines 2 and 4 

Number of 
Method Repetitions Duration 

Inlet Sample Location 
ASTMD3588 1 Grab 

SCAQMD 10.1 1 Grab 

SCAQMD 307 1 Grab 
CEMS Fuel Meter 1 60 min 
Exhaust Sample LocatiQIJ(Normal Load) 
SCAQMD4.1 1 60 min 

SCAQMD 1.1,2.1,3.1 1 60 min 
SCAQMD 100.1 1 60 min 

SCAQMD 100.1 1 60 min 

SCAQMD 100.1 1 60 min 
SCAQMD25.1 1 Tray 60 min 

SCAQMD 5.1 1 60 min 
Exhaust Sample Locatioft(Higit and Low Load) 
SCAQMD 1.1,2.1,3.1 1 15 min 

SCAQMD 100.1 L 15 min 

SCAQMD 100.1 1 15 min 

SCAQMD 100.1 L 15 min 

Rule 
Permit 1110.2 

Required Required 

X --
X ---
X ---
X X 

X ---
X X 

X X 

X X 

X X 

X X 

X ---

X ---
X --
X _._-

X --

There were no method deviations from the submitted source test protocol during the performance of 
the source test. PM sample time was increased from 60 to 72 minutes as sampling was done for 
three minutes at each traverse point. 
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OCSD PLANT 2 ENGINE 2 COMPLIANCE (NORM LOAD) 
December 18,2014 

RAW DAS DATA - RM RUN 1 

DATA PT DATE TIME 02 CO2 NOx 
O/OVD O/OVD PPMVD 

I 12/18 16:30:19 11.86 7.46 46.5 
2 12/18 16:31:19 11.82 7.50 46.0 
3 12/18 16:32:19 11.84 7.48 46.2 
4 12/18 16:33:19 11.83 7.49 46.8 
5 12/18 16:34:19 11.91 7.42 46.0 
6 12/18 16:35:19 11 .92 7.42 44.1 
7 12/18 16:36:19 11.89 7.44 44.4 
8 12/18 16:37:19 11.89 7.43 45.8 
9 12/18 16:38:19 11.91 7.42 45.8 
10 12/18 16:39:19 11.83 7.50 47.1 
II 12/18 16:40:19 11.79 7.53 47.1 
12 12/18 16:41 :19 11.80 7.52 46.3 
13 12/18 16:42:19 11.81 7.51 46.1 
14 12/18 16:43:19 11.82 7.50 46.5 
15 12/18 16:44:19 11.78 7.52 45.8 
16 12/18 16:45:19 11.78 7.53 46.2 
17 12/18 16:46:19 11.83 7.49 46.8 
18 12/18 16:47:19 11.81 7.51 46.3 
19 12/18 16:48:19 11.80 7.51 46.8 
20 12/18 16:49:19 11 .76 7.54 46.3 
21 12/18 16:50:19 11.80 7.52 46.9 
22 12/18 16:51 :19 11.83 7.48 47.2 
23 12/18 16:52:19 11.78 7.52 46.4 
24 12/18 16:53:19 11.80 7.50 46.1 
25 12/18 16:54:19 11.78 7.52 46.1 
26 12/18 16:55:19 11.77 7.53 48.4 
27 12/18 16:56:19 11.82 7.49 46.8 
28 12/18 16:57:19 11 .87 7.45 45.3 
29 12/18 16:58:19 11.87 7.45 45.2 
30 12/18 16:59:19 11.80 7.50 44.6 

A-5 

CO 
PPMVD 
498.9 
494.9 
498.9 
490.9 
496.5 
511.3 
505.7 
496.1 
499.3 
498.9 
496.5 
505.7 
510.1 
502.9 
510.1 
506.5 
505.7 
508.5 
505.7 
510.5 
508.5 
507.3 
506.5 
509.3 
505.3 
497.7 
508.9 
518.6 
522.2 
521.4 



31 12/18 17:00:19 11.78 7.52 45.9 512.1 
32 12/18 17:01:19 11.76 7.54 45.8 515.4 
33 12/18 17:02:19 11.81 7.51 45.9 511.3 
34 12/18 17:03:19 11.78 7.53 45.9 512.1 
35 12/18 17:04:19 11.80 7.51 45.4 514.1 
36 12/18 17:05:19 11.79 7.53 45.9 506.5 
37 12/18 17:06:19 11.77 7.54 46.5 502.5 
38 12/18 17:07:19 11.80 7.51 47.1 501.7 
39 12/18 17:08:19 11.80 7.53 45.4 510.1 
40 12/18 17:09:19 11.82 7.52 45.7 511.3 
41 12/18 17:10:19 11.78 7.54 44.8 515.0 
42 12/18 17:11 :19 11.77 7.55 46.0 509.7 
43 12/18 17:12:19 11.83 7.52 46.9 509.7 
44 12/18 17:13:19 11.81 7.53 45.5 512.9 
45 12/18 17:14:19 11.76 7.55 45.4 512.1 
46 12/18 17:15:19 11.76 7.57 46.0 511.3 
47 12/18 17:16:19 11.77 7.55 46.8 505.7 
48 12/18 17:17:19 11.78 7.55 46.8 503.3 
49 12/18 17:18:19 11.77 7.55 46.9 504.5 
50 12/18 17:19:19 11.78 7.54 45.8 513.3 
51 12/18 17:20:19 11.83 7.50 45.3 512.1 
52 12/18 17:21 :19 11.76 7.56 46.2 504.9 
53 12/18 17:22:19 11.75 7.57 47.2 500.1 
54 12/18 17:23:19 11.78 7.54 47.2 508.1 
55 12/18 17:24:19 11.81 7.54 46.5 508.1 
56 12/18 17:25:19 11.75 7.55 45.5 512.5 
57 12/18 17:26:19 11.75 7.57 46.0 505.3 
58 12/18 17:27:19 11.78 7.54 47.0 505.3 
59 12/18 17:28:19 11.77 7.54 45.8 508.5 
60 12/18 17:29:19 11.80 7.52 45.4 513.3 
61 12/18 17:30:19 11.78 7.54 45.3 512.1 

AVERAGES 11.80 7.51 46.13 507.28 

A-6 



OCSD PLANT 2 ENGINE 2 COMPLIANCE (HIGH LOAD) 
December 18, 2014 

RAW DAS DATA-RMRUN2 

DATAPT DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

1 12/18 18:25:19 11.99 7.34 47.5 
2 12/18 18:26:19 12.00 7.33 47.9 
3 12/18 18:27:19 12.02 7.31 48.1 
4 12/18 18:28:19 12.01 7.31 48.3 
5 12/18 18:29:19 12.01 7.33 48.1 
6 12/18 18:30:19 12.04 7.29 48.0 
7 12/18 18:31:19 12.03 7.30 48.1 
8 12/18 18:32:19 12.03 7.30 48.2 
9 12/18 18:33:19 12.06 7.28 47.4 
10 12/18 18:34:19 12.04 7.28 47.9 
11 12/18 18:35:19 11.99 7.32 48.0 
12 12/18 18:36:19 12.02 7.29 49.1 
13 12/18 18:37:19 12.01 7.29 48.4 
14 12/18 18:38:19 12.03 7.28 48.5 
15 12/18 18:39:19 12.04 7.29 47.4 
16 12/18 18:40:19 12.02 7.30 47.5 

AVERAGES 12.02 7.30 48.03 

A-7 

CO 
PPMVD 

537.8 
535.4 
534.2 
530.2 
531.4 
530.6 
530.2 
534.2 
541.0 
535.4 
529.4 
527.8 
528.2 
533.8 
534.2 
537.0 

533.18 



OCSD PLANT 2 ENGINE 2 COMPLIANCE (LOW LOAD) 
December 18,2014 

RAW DASDATA-RM RUN3 

DATAPT DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

1 12/18 17:53:19 11.55 7.62 44.0 
2 12/18 17:54:19 11.49 7.69 44.1 
3 12/18 17:55:19 11.54 7.69 46.5 
4 12/18 17:56:19 11.54 7.69 46.6 
5 12/18 17:57:19 11.58 7.68 45.7 
6 12/18 17:58:19 11.55 7.70 46.0 
7 12/18 17:59:19 11 .53 7.71 47.5 
8 12/18 18:00:19 11.57 7.68 46.3 
9 12/18 18:01:19 11.56 7.70 46.2 
10 12/18 18:02:19 11.60 7.67 45.6 
11 12/18 18:03:19 11.59 7.68 45.9 
12 12/18 18:04:19 11.59 7.69 46.8 
13 12/18 18:05:19 11.58 7.69 45.5 
14 12/18 18:06:19 11.55 7.70 45.4 
15 12/18 18:07:19 11.56 7.70 47.3 
16 12/18 18:08:19 11.55 7.71 46.6 

AVERAGES 11.56 7.69 46.00 

A-8 

CO 
PPMVD 
496.9 
498.5 
487.3 
491.7 
496.1 
495.3 
486.1 
492.5 
494.1 
502.1 
494.5 
488.9 
495.3 
495.3 
488.1 
487.7 

493.15 
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OCSD PLANT 2 ENGINE 4 COMPLIANCE (NORM LOAD) 
December 18, 2014 

RAWDAS DATA-RMRUNI 

DATAPT DATE TIME 02 CO2 NOx 
% VD % VD PPMVD 

1 12118 13:04:19 12.28 7.08 39.3 
2 12/18 13:05:19 12.31 7.06 40.2 
3 12118 13:06:19 12.30 7.08 40.1 
4 12/18 13:07:19 12.28 7.10 41.5 
5 12/18 13:08:19 12.28 7.10 41.8 
6 12118 13:09:19 12.35 7.07 41.5 
7 12118 13:10:19 12.33 7.08 40.3 
8 12118 13:11:19 12.33 7.09 39.9 
9 12118 13:12:19 12.32 7.10 41.0 
10 12/18 13:13:19 12.28 7.14 44.3 
11 12118 13:14:19 12.28 7.14 47.0 
12 12118 13:15:19 12.29 7.12 45.6 
13 12118 13:16:19 12.26 7.15 44.4 
14 12118 13:17:19 12.27 7.14 44.9 
15 12118 13:18:19 12.22 7.18 43.9 
16 12118 13:19:19 12.25 7.16 44.8 
17 12118 13:20:19 12.27 7.14 44.2 
18 12/18 13:21:19 12.28 7.14 44.0 
19 12118 13:22:19 12.28 7.14 42.9 
20 12118 13:23:19 12.27 7.14 43.2 
21 12118 13:24:19 12.29 7.13 43.7 
22 12118 13:25:19 12.29 7.14 44.6 
23 12118 13:26:19 12.39 7.10 42.6 
24 12118 13:27:19 12.38 7.08 41.9 
25 12118 13:28:19 12.42 7.05 41.8 
26 12118 13:29:19 12.41 7.04 40.6 
27 12118 13:30:19 12.38 7.08 41.7 
28 12/18 13:31:19 12.39 7.08 40.9 
29 12118 13:32:19 12.42 7.06 40.2 
30 12118 13:33:19 12.42 7.04 40.4 

A-12 

CO 
PPMVD 
563.5 
567.1 
571 .9 
562.7 
560.7 
567.5 
576.8 
574.8 
572.7 
563.5 
558.7 
565.5 
567.5 
569.5 
568.7 
560.7 
565.5 
565.9 
571.1 
568.7 
570.7 
571 .5 
584.0 
584.0 
583.2 
595.2 
582.8 
585.2 
593.2 
596.4 



31 12/18 13:34:19 12.41 7.03 39.9 600.8 
32 12/18 13:35:19 12.34 7.09 40.7 586.8 
33 12/18 13:36:19 12.31 7.10 42.6 572.3 
34 12/18 13:37:19 12.33 7.09 42.6 572.3 
35 12/18 13:38:19 12.32 7.10 43.0 569.9 
36 12/18 13:39:19 12.31 7.10 42.0 576.8 
37 12/18 13:40:19 12.32 7.10 42 .6 571.9 
38 12/18 13:41:19 12.34 7.09 41.9 576.0 
39 12/18 13:42:19 12.31 7.12 43.1 573.6 
40 12/18 13:43:19 12.32 7.10 42.7 574.8 
41 12/18 13:44:19 12.34 7.09 42.2 577.2 
42 12/18 13:45:19 12.37 7.08 43.2 569.9 
43 12/18 13:46:19 12.35 7.08 43.3 570.7 
44 12/18 13:47:19 12.37 7.08 42.3 578.8 
45 12/18 13:48:19 12.41 7.05 42.8 577.6 
46 12/18 13:49:19 12.34 7.09 44.0 572.3 
47 12/18 13:50:19 12.30 7.12 45.3 554.3 
48 12/18 13:51:19 12.28 7.14 45.6 553.9 
49 12/18 13:52:19 12.30 7.12 45.0 554.7 
50 12/18 13:53:19 12.31 7.12 43.2 572.7 
51 12/18 13:54:19 12.27 7.16 43.2 569.5 
52 12/18 13:55:19 12.32 7.12 44.4 561.9 
53 12/18 13:56:19 12.35 7.10 43.9 568.7 
54 12/18 13:57:19 12.35 7.08 43.0 572.3 
55 12/18 13:58:19 12.35 7.09 42.8 574.8 
56 12/18 13:59:19 12.34 7.10 42.0 573.6 
57 12/18 14:00:19 12.31 7.12 42.3 574.0 
58 12/18 14:01:19 12.33 7.10 42.7 571.5 
59 12/18 14:02:19 12.32 7.11 43.4 572.3 
60 12/18 14:03:19 12.31 7.12 42.6 576.8 
61 12/18 14:04:19 12.34 7.10 42.0 574.8 

AVERAGES 12.32 7.10 42.68 572.73 

A-13 



OCSD PLANT 2 ENGINE 4 COMPLIANCE (HIGH LOAD) 
December 18,2014 

RAW DASDATA-RMRUN2 

DATAPT DATE TIME 02 CO2 NOx 
%VD %VD PPMVD 

1 12/18 15:28:19 12.25 7.16 45.9 
2 12/18 15:29:19 12.33 7.09 45.1 
3 12/18 15:30:19 12.38 7.05 44.0 
4 12/18 15:31:19 12.41 7.03 42.8 
5 12/18 15:32:19 12.42 7.02 42.2 
6 12/18 15:33:19 12.39 7.03 42.4 
7 12/18 15:34:19 12.42 7.02 43.4 
8 12/18 15:35:19 12.42 7.01 42.6 
9 12/18 15:36:19 12.44 7.00 42.6 
10 12/18 15:37:19 12.46 6.98 43.9 
11 12/18 15:38:19 12.39 7.04 42.5 
12 12/18 15:39:19 12.41 7.02 48.1 
13 12/18 15:40:19 12.63 6.84 49.6 
14 12/18 15:41:19 12.62 6.86 44.0 
15 12/18 15:42:19 12.63 6.84 43.2 
16 12/18 15:43:19 12.62 6.86 42.7 

AVERAGES 12.45 6.99 44.06 

A-14 

CO 
PPMVD 
551 .1 
564.3 
573.6 
581.6 
580.8 
583.2 
578.4 
582.0 
590.0 
583.2 
591 .2 
555.9 
570.3 
602.8 
608.9 
610.1 

581.71 



OCSD PLANT 2 ENGINE 4 COMPLIANCE (LOW LOAD) 
December 18,2014 

RAW DAS DATA- RM RUN 3 

DATAPT DATE TIME 02 CO2 NOx 
%VD O/OVD PPMVD 

1 12/18 14:57:19 12.12 7.19 41.0 
2 12/18 14:58:19 12.13 7.21 41.1 
3 12/18 14:59:19 12.09 7.25 40.2 
4 12/18 15:00:19 12.08 7.26 40.9 
5 12/18 15:01 :19 12.00 7.35 41.9 
6 12/18 15:02:19 12.03 7.32 42.7 
7 12/18 15:03:19 12.02 7.33 43.0 
8 12/18 15:04:19 12.09 7.28 42.8 
9 12/18 15:05:19 12.07 7.29 42.5 
10 12/18 15:06:19 12.08 7.29 43.0 
11 12/18 15:07:19 12.10 7.28 41.9 
12 12/18 15:08:19 12.08 7.30 42.2 
13 12/18 15:09:19 12.03 7.33 42.9 
14 12/18 15:10:19 12.01 7.34 42.9 
15 12/18 15:11 :19 12.01 7.36 44.1 
16 12/18 15:12:19 12.05 7.32 43.4 

AVERAGES 12.06 7.29 42.28 

A-1S 

CO 
PPMVD 
558.3 
557.1 
559.9 
559.9 
553.1 
547.5 
546.7 
549.9 
555.9 
551.1 
558.7 
552.7 
550.3 
551 .1 
544.3 
545.5 

552.63 



DAQ32 Historical Viewer R10.02.01 
Start Time 2014/12/18 
End Time 2014/12/18 
Sample Rate 60.0 Sec 
Data Count 40 
Group 01 

Ch. CH001 
Date Time msec %02 
12/18 11:31:37 0.5 0.01 
12/18 11:32:37 0.5 0.00 
12/18 11 :33:37 0.5 0.00 
12/18 11:34:37 0.5 0.00 
12/18 11:35:37 0.5 0.00 
12/18 11:36:37 0.5 0.00 
12/18 11:37:37 0.5 0.00 
12/18 11:38:37 0.5 17.34 
12/18 11:39:37 0.5 17.27 
12/18 11 :40:37 0.5 17.27 
12/18 11:41:37 0.5 17.28 
12/18 11 :42:37 0.5 17.28 
12/18 11 :43:37 0.5 17.29 
12/18 11:44:37 0.5 17.29 
12/18 11 :45:37 0.5 17.31 
12/18 11 :46:37 0.5 17.32 
12/18 11 :47:37 0.5 17.34 
12/18 11 :48:37 0.5 17.36 
12/18 11 :49:37 0.5 17.37 
12/18 11:50:37 0.5 20.65 
12/18 11 :51 :37 0.5 20.64 
12/18 11:52:37 0.5 20.65 
12/18 11:53:37 0.5 20.64 
12/18 11:54:37 0.5 20.65 
12/18 11:55:37 0.5 20.65 
12/18 11:56:37 0.5 20.64 
12/18 11:57:37 0.5 20.64 
12/18 11:58:37 0.5 20.64 
12/18 11:59:37 0.5 20.65 
'12/"18 '12:00:37 0.5 20.65 
12/18 12:01 :37 0.5 20.64 
12/18 12:02:37 0.5 20.64 
12/18 12:03:37 0.5 20.64 
12/18 12:04:37 0.5 20.64 
12/18 12:05:37 0.5 20.64 
12/18 12:06:37 0.5 20.63 
12/18 12:07:37 0.5 20.64 
12/18 12:08:37 0.5 20.65 
12/18 12:09:37 0.5 20.66 
12/18 12:10:37 0.5 20.66 

DAQ32 Historical Viewer R10.02.01 
Start Time 2014/12/18 

Software 10 
11 :31 :37.5 
12:10:37.5 

01 
CH002 CH003 
% C02 ppmNOx 

0.29 
0.251 
0.24 
0.23 
0.22 
0.21 
0.21 

16.60 
16.59 
16.971 
16.54 
16.52 
16.49 
16.461 
16.42 
16.38 
16.35 
16.30 
16.271 
0.46 
0.45 
0.45 
0.45 
0.45 
0.45 
0.45 
0.451 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.44 
0.42 
0.42 
0.41 

Software 10 
12:28:19.5 

A-16 

0.01 
0.011 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
16.64 
18.36 
18.341 
18.26 
8.52 
8.46 
8.441 
8.46 

15.86 
16.22 
16.28 
16.341 
9.34 
0.21 
0.07 
0.05 
0.03 
0.03 
0.01 
0.011 
0.01 
0.01 
0.0 '1 
0.01 
0.01 
0.01 

-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 
-0.01 

CH004 
ppm CO 

7.6 
7.6 ZERO 
7.6 
7.6 
7.6 
7.6 
7.6 

1670.8 
1776.4 
1776.4 SPAN 
997.6 
864.4 
861.6 
861.6 MID 
863.6 

22.4 
7.6 
7.6 
7.6 NOX RESPONSE TO N02 GAS 

23.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 NO RESPONSE TO N02 GAS 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 



End Time 2014/12/18 19:12:19.S 
Sample Rate 60.0 Sec 
Data Count 40S 
Group 01 01 

Ch. CH001 CH002 CH003 CH004 
Date Time msec %02 % C02 ppmNOx ppm CO 
12/18 12:28:19 0.5 0.00 0.00 0.0 0.8 
12/18 12:29:19 0.5 0.00 0.00 0.0 0.8IzERO 
12/18 12:30:19 0.5 20.92 17.01 16.6 1025.1 
12/18 12:31 :19 0.5 20.93 16.S6 86.4 1766.8 
12/18 12:32:19 0.5 20.93 16.55 86.61 1756.0 
12/18 12:33:19 0.5 12.52 8.34 1794.91sPAN 86.7 
12/18 12:34:19 0.5 12.45 8.33 64.1 879.0 
12/18 12:35:19 0.5 12.44 8.32 42.9 863.71MID 
12/18 12:36:19 0.5 12.45 8.32 42.8 864.1 
12/18 12:37:19 0.5 3.79 0.S2 27.3 407.8 
12/18 12:38:19 0.5 12.42 8.10 1.5 2.0 
12/18 12:39:19 0.5 12.65 8.03 0.1 0.8 
12/18 12:40:19 0.5 12.51 8.18 0.1 0.4 
12/18 12:41:19 0.5 12.37 8.29 0.01 0.8 02/C02 BIAS 
12/18 12:42:19 0.5 12.37 8.32 0.0 0.8 
12/18 12:43:19 0.5 3.25 2.43 0.0 2.0 
12/18 12:44:19 0.5 0.04 0.30 0.0 842.1 
12/18 12:45:19 0.5 0.02 0.25 0.0 856.slco BIAS 
12/18 12:46:19 0.5 0.03 0.24 0.0 855.3 
12/18 12:47:19 0.5 0.01 0.20 0.0 804.7 
12/18 12:48:19 0.5 0.01 0.19 41.2 2.8 
12/18 12:49:19 0.5 0.01 0.181 41.9 1.2INOX BIAS 
12/18 12:50:19 0.5 0.01 0.17 41 .9 0.8 
12/18 12:51 :19 0.5 20.60 0.23 40.1 0.8 
12/18 12:52:19 0.5 20.67 0.23 0.3 0.8 
12/18 12:53:19 0.5 12.80 6.03 1.3 121 .2 
12/18 12:54:19 0.5 13.07 6.26 30.0 508.1 
12/18 12:55:19 0.5 12.93 6.23 32.7 514.1 
12/18 12:56:19 0.5 13.18 6.33 33.4 499.3 
12/18 12:57:19 0.5 20.58 0.22 32.1 267.3 
12/18 12:58:19 0.5 20.59 0.20 0.1 0.8 
12/18 12:59:19 0.5 20.61 0.19 0.0 0.4 
12/18 13:00:19 0.5 20.63 0.19 0.0 0.8 
12/18 13:01 :19 0.5 20.62 0.18 0.0 0.8 
12/18 13:02:19 0.5 20.52 0.22 0.0 0.8 
12/18 13:03:19 0.5 12.32 7.02 18.3 447.9 
12/18 13:04:19 0.5 12.28 7.08 39.3 563.5 START NORMAL LOAD P2E4 
12/18 13:05:19 0.5 12.31 7.06 40.2 567.1 
12/18 13:06:19 0.5 12.30 7.08 40.1 571.9 
12/18 13:07:19 0.5 12.28 7.10 41.5 562.7 
12/18 13:08:19 0.5 12.28 7.10 41.8 560.7 
12/18 13:09:19 0.5 12.35 7.07 41.5 567.5 
12/18 13:10:19 0.5 12.33 7.08 40.3 576.8 
12/18 13:11 :19 0.5 12.33 7.09 39.9 574.8 
12/18 13:12:19 0.5 12.32 7.10 41.0 572.7 
12/18 13:13:19 0.5 12.28 7.14 44.3 563.5 
12/18 13:14:19 0.5 12.28 7.14 47.0 558.7 
12/18 13:15:19 0.5 12.29 7.12 45.6 565.5 
12/18 13:16:19 0.5 12.26 7.15 44.4 567.5 

A-17 



12/18 13:17:19 0.5 12.27 7.14 44.9 569.5 
12/18 13:18:19 0.5 12.22 7.18 43.9 568.7 
12/18 13:19:19 0.5 12.25 7.16 44.8 560.7 
12/18 13:20:19 0.5 12.27 7.14 44.2 565.5 
12/18 13:21 :19 0.5 12.28 7.14 44.0 565.9 
12/18 13:22:19 0.5 12.28 7.14 42.9 571.1 
12/18 13:23:19 0.5 12.27 7.14 43.2 568.7 
12/18 13:24:19 0.5 12.29 7.13 43.7 570.7 
12/18 13:25:19 0.5 12.29 7.14 44.6 571 .5 
12/18 13:26:19 0.5 12.39 7.10 42.6 584.0 
12/18 13:27:19 0.5 12.38 7.08 41 .9 584.0 
12/18 13:28:19 0.5 12.42 7.05 41 .8 583.2 
12/18 13:29:19 0.5 12.41 7.04 40.6 595.2 
12/18 13:30:19 0.5 12.38 7.08 41 .7 582.8 
12/18 13:31:19 0.5 12.39 7.08 40.9 585.2 
12/18 13:32:19 0.5 12.42 7.06 40.2 593.2 
12/18 13:33:19 0.5 12.42 7.04 40.4 596.4 
12/18 13:34:19 0.5 12.41 7.03 39.9 600.8 
12/18 13:35:19 0.5 12.34 7.09 40.7 586.8 
12/18 13:36:19 0.5 12.31 7.10 42.6 572.3 
12/18 13:37:19 0.5 12.33 7.09 42.6 572.3 
12/18 13:38:19 0.5 12.32 7.10 43.0 569.9 
12/18 13:39:19 0.5 12.31 7.10 42.0 576.8 
12/18 13:40:19 0.5 12.32 7.10 42.6 571.9 
12/18 13:41 :19 0.5 12.34 7.09 41 .9 576.0 
12/18 13:42:19 0.5 12.31 7.12 43.1 573.6 
12/18 13:43: 19 0.5 12.32 7.10 42.7 574.8 
12/18 13:44:19 0.5 12.34 7.09 42.2 577.2 
12/18 13:45:19 0.5 12.37 7.08 43.2 569.9 
12/18 13:46:19 0.5 12.35 7.08 43.3 570.7 
12/18 13:47:19 0.5 12.37 7.08 42.3 578.8 
12/18 13:48:19 0.5 12.41 7.05 42.8 577.6 
12/18 13:49:19 0.5 12.34 7.09 44.0 572.3 
12/18 13:50:19 0.5 12.30 7.12 45.3 554.3 
12/18 13:51:19 0.5 12.28 7.14 45.6 553.9 
12/18 13:52:19 0.5 12.30 7.12 45.0 554.7 
12/18 13:53:19 0.5 12.31 7.12 43.2 572.7 
12/18 13:54:19 0.5 12.27 7.16 43.2 569.5 
12/18 13:55:19 0.5 12.32 7.12 44.4 561 .9 
12/18 13:56:19 0.5 12.35 7.10 43.9 568.7 
12/18 13:57:19 0.5 12.35 7.08 43.0 572.3 
12/18 13:58:19 0.5 12.35 7.09 42.8 574.8 
12/18 13:59:19 0.5 12.34 7.10 42.0 573.6 
12/18 14:00:19 0.5 12.31 7.12 42.3 574.0 
12/18 14:01 :19 0.5 12.33 7.10 42.7 571.5 
12/18 14:02:19 0.5 12.32 7.11 43.4 572.3 
12/18 14:03:19 0.5 12.31 7.12 42.6 576.8 
12/18 14:04:19 0.5 12.34 7.10 42.0 574.8 
12/18 14:05:19 0.5 12.34 7.10 42.0 575.6 
12/18 14:06:19 0.5 12.56 7.99 40.7 296.6 
12/18 14:07:19 0.5 12.61 8.101 2.7 1.2 02/C02 BIAS 
12/18 14:08:19 0.5 12.63 8.13 2.0 0.8 
12/18 14:09:19 0.5 10.08 6.55 1.7 2.8 
12/18 14:10:19 0.5 0.73 0.35 1.4 799.9 
12/18 14:11 :19 0.5 0.70 0.28 1.1 828.4 
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