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N
E. & J. GALLO WINERY

Modests, California

October 2, 1992

Mr. Simeon Bugay

8an Joaquin Vvalley Unified APCD
1999 Tuolumne 8t., Suite 200
Fresno, CA 93721

Dear Mr. Bugay,

We have completed the burner retrofit project at Gallo Winery,
Fresno that is described in Authority To Construct #3030140101,
#3030140104, #3030140105, and #3030140106. Source tests have been
conducted and were observed by Jovencio Refuerzo, a representative
of the SJVUAPCD. Results of those source tests are enclosed.

—_ Please arrange for a final inspection of the project in order that
we may obtain a Permit to Operate.

If you need anything further, please contact me at (209) 579-4217.
S8incerely,
E. & J. Gallo Winery

NN

Dave Wolf
Project Manader

¢c: B. Slayton
J. Stout
J. Fraga

ZIP CODE 95353 TELEPHONE (209) 579-3111
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GALLO WINERY

Fresno Plant
Boilers #1, #2, #3. & #4
Emissions Compliance Testing
Test Dates: April 30,
May 18 & 19, 1992



GGST ENVIRONMENTAL, INC.

15890 Foothili Boulevard
San Leandro, California 94578

(510) 278-4011 FAX (510) 278-4018
June 3, 1992

Gallo Winery
P.O0. Box 1130
Modesto, CA 95353

To: Mr. Dave Wolf
Subject: Compliance Emissions Testing on boilers #1, #2, #3 & #4
Test Date: April 30, May 18 & 19, 1992.

Sampling Location: Outlet stacks of boilers #1, #2, #3 & #4
located at the Gallo Winery facility in Fresno, CA.

Sampling Personnel: Sherman Smith ,Tracy Prevo and Dan Ashlin of
BEST ENVIRONMENTAL.

Observing Personnel: Jovencio Refuerzo of the Fresno County Air
Pollution Control District.

Test Program: Boiler emissions were continuously monitored for
co, 02, CO02, Total Hydrocarbons (THC), Total Non-Methane
Hydrocarbons (TNMHC) and NOx concentration for three 40 minute
periods with calibrations done before and after each test.
Volumetric flowrate was calculated using fuel rate information
provided by the plant gas meter. Traverses were performed only on
boiler #2 to validate the flowrate calculated by fuel usage.
Traverses were not performed on the other boilers due to poor
access and/or inadequate port distance from upstreanm
disturbances.

Sampling Methods: The following Source Test Methods of the US
Environmental Protection Agency (EPA) and California Air
Resources Board (CARB) were used:

EPA Method 19 Flowrate Determination By Fuelrate

Method 1-100 NOx, 02, CO2, THC, and CO

Method 1-4 Volumetric Flowrate Determination
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Instrumentation:

Horiba Model PIR-2000 CO2 Analyzer
Thermal Electron Model 48 CO Analyzer
Thermal Electron Model 10 NOx Analyzer

Combustion Eng. Model 8214TM Total Hydrocarbon Analyzer

Teledyne Model 326RA 02 Analyzer

Test Results: Tables 1 thru 4 presents the results of the
compliance emissions testing. The summary table presents the
results of all boilers and also includes the heat input of each
boiler during the test period. The comparison of the pitot
traverse and the volumetric flowrate calculated by fuel usage
showed a variance of 18.9%. The difference can be attributed to
significant flow variations observed during each point during the
traverse. The fuel rate was deemed the most accurate and was used
to calculate stack volumetric flowrate and pounds per hour for
each boiler.

Field data sheets, calculations, strip chart recordings and
calibration gas certifications are appended to this report.

If there are any questions concerning this report, please contact
Craig Thiry or myself at (510)278-4011.

Subnijtted by, Reviewed by,
Sherman Smit Craig Thiyy
Project Manager Opérations Manager



Table 1

Gallo Winery - Fresno

Unit #1

Emissions Test Results
TEST 1 2 3 AVERAGE
TEST LOCATION OUTLET OUTLET OUTLET
TEST DATE 5/19/92 5/19/92 5/19/92
TEST TIME 1122-1202 1238-1318 1328-1408
FLOWRATE, SDCFM 9920.3 9999.6 9963.0 9961.0
02, % 2.8 2.9 2.8 2.8
C02,% 10.65 10.2 10.25 10.4
H20, % 16.6 16.5 16.5 16.5
NOx, ppm 21.0 21.4 21.6 21.3
NOx, ppm (@3% O2) 20.8 21.3 21.4 21.1
NOx, Ibs/mmBTU 0.025 0.026 0.026 0.026
NOx, Ibs/hr 1.495 1.536 1.544 1.525
CO, ppm 154.0 149 .4 165.0 156.1
CO, ppm (@3% O2) 152.3 148.6 163.2 154.7
CO, Ibs/mmBTU 0.113 0.110 0.121 0.114
CO, lbs/hr 6.673 6.526 7.181 6.793
THC, ppm 53.5 18.4 22.4 31.4
TNMHC, ppm 5.0 <1.0 <1.0 <2.3
TNMHC, 1bs/mmBTU 0.0021 <0.0004 <0.0004 <(.0010
TNMHC, Ibs/hr 0.124 <0.025 <0.025 <0.058

WHERE,

NOx = Oxides of Nitrogen
CO2 = Carbon Dioxide
CO = Carbon Monoxide
TNMHC = Total Non-methane Hydrocarbon

Ibs/mmBtu == Pounds per Million Btu
ppm = Parts Per Million Concentration

Ibs/hr = Pound Per Hour Emission Rate
F = 8740 (EPA F Factor for Natural Gas)

CALCULATIONS,

3% correction = (17.9/(20.9 - 02%)) x ppm of pollutant

Ibs/hr = 1.56e-7 x SDCFM x ppm x Molecular Wgt. of pollutant
Ibs/mmBtu = F x Molecular Wgt. x ppm x 2.59%¢-9 x (20.9/(20.9 - %02))



Table 2

Gallo Winery - Fresno

Unit #2

Emissions Test Results
TEST 1 2 3 AVERAGE
TEST LOCATION OUTLET OUTLET OUTLET
TEST DATE 4/30/92 4/30/92 4/30/92
TEST TIME 1110-1150 1203-1243 1317-1357
FLOWRATE, SDCFM 19182.5 19182.5 19182.5 19182.5
02, % 3.3 3.3 3.3 3.3
C02,% 10.1 10.2 10.1 10.1
H20, % 16.2 16.2 16.2 16.2
NOx, ppm 26.9 25.0 25.6 25.8
NOx, ppm (@3% O2) 27.4 25.4 26.0 26.3
NOx, Ibs/mmBTU 0.033 0.031 0.032 0.032
NOx, Ibs/hr 3.703 3.441 3.524 3.556
CO, ppm 140.3 133.0 115.8 129.7
CO, ppm (@3% O2) 142.7 135.3 117.8 131.9
CO, Ibs/mmBTU 0.106 0.100 0.087 0.098
CO, lbs/hr 11.756 11.144 9.703 10.867
THC, ppm 4.0 6.0 3.0 4.3
TNMHC, ppm 1.0 2.0 1.0 1.3
TNMHC, l1bs/mmBTU 0.0004 0.0009 0.0004 0.001
TNMHC, lbs/hr 0.048 0.096 0.048 0.064

WHERE,

NOx = Oxides of Nitrogen
CO2 = Carbon Dioxide
CO = Carbon Monoxide
TNMHC = Total Non-methane Hydrocarbon
Ibs/mmBtu = Pounds per Million Btu

ppm = Parts Per Million Concentration
Ibs/hr = Pound Per Hour Emission Rate

F = 8740 (EPA F Factor for Natural Gas)

CALCULATIONS,

3% correction = (17.9/(20.9 - 02%)) x ppm of pollutant
Ibs/hr = 1.56e-7 x SDCFM x ppm x Molecular Wgt. of pollutant
Ibs/mmBtu = F x Molecular Wgt. x ppm x 2.5%-9 x (20.9/(20.9 - %$02))



Table 3

Gallo Winery - Fresno

Unit #3

Emissions Test Results
TEST 1 2 3 AVERAGE
TEST LOCATION OUTLET OUTLET OUTLET
TEST DATE 5/18/92 5/18/92 5/18/92
TEST TIME 1205-1245 1257-1337 1410-1450
FLOWRATE, SDCFM 12477.3 12400.7 12300.0 12392.7
02, % 3.8 3.8 3.9 3.8
C02,% 9.3 9.3 9.6 9.4
H20, % 15.7 15.7 15.7 15.7
NOx, ppm 24.0 24.0 24.0 24.0
NOx, ppm (@3% 0O2) 25.1 25.1 25.3 25.2
NOx, Ibs/mmBTU 0.031 0.031 0.031 0.031
NOx, Ibs/hr 2.149 2.136 2.118 2.134
CO, ppm 163.0 165.8 117.5 148.8
CO, ppm (@3% 02) 170.6 173.6 123.7 156.0
CO, Ibs/mmBTU 0.126 0.128 0.092 0.115
CO, lbs/hr 8.884 8.981 6.313 8.059
THC, ppm 53.6 55.3 56.5 55.1
TNMHC, ppm <1.0 <1.0 <1.0 <1.0
TNMHC, 1bs/mmBTU <0.0004 <0.0004 <0.0004 <0.0004
TNMHC, 1bs/hr <0.031 <0.031 <0.031 <0.031

WHERE,

NOx = Oxides of Nitrogen
CO2 = Carbon Dioxide
CO = Carbon Monoxide
TNMHC = Total Non-methane Hydrocarbon
Ibs/mmBtu = Pounds per Million Btu

ppm = Parts Per Million Concentration
Ibs/hr = Pound Per Hour Emission Rate

F = 8740 (EPA F Factor for Natural Gas)

CALCULATIONS,

3% correction = (17.9/(20.9 - 02%)) x ppm of pollutant
lbs/hr = 1.56e-7 x SDCFM x ppm x Molecular Wgt. of pollutant
lbs/mmBtu = F x Molecular Wgt. x ppm x 2.59%-9 x (20.9/(20.9 - %$02))



Table 4

Gallo Winery - Fresno

Unit #4
Emissions Test Results
TEST 1 2 3 AVERAGE
TEST LOCATION OUTLET OUTLET OUTLET
TEST DATE 5/18/92 5/18/92 5/18/92
TEST TIME 1605-1655 1705-1745 1753-1833
FLOWRATE, SDCFM 11875.6 11890.7 11912.6 11893.0
02, % 3.6 3.6 3.6 3.6
C0O2,% 9.5 9.45 9.4 9.5
H20, % 15.9 15.9 15.9 15.9
NOx, ppm 20.0 19.9 20.0 20.0
NOx, ppm (@3% 02) 20.7 20.6 20.7 20.7
NOx, Ibs/mmBTU 0.025 0.025 0.025 0.025
NOx, 1bs/hr 1.704 1.698 1.710 1.704
CO, ppm 169.0 152.7 154.0 158.6
CO, ppm (@3% 0O2) 174.9 158.0 159.3 164.1
CO, Ibs/mmBTU 0.129 0.117 0.118 0.121
CO, Ibs/hr 8.766 7.931 8.013 8.237
THC, ppm 88.6 19.8 21.3 43.2
TNMHC, ppm <1.0 1.5 <1.0 <l1.2
TNMHC, lbs/mmBTU <0.0004 0.0007 <0.0004 <0.0005
TNMHC, 1bs/hr <0.030 0.045 <0.030 <0.035
WHERE,

NOx = Oxides of Nitrogen

CO2 = Carbon Dioxide

CO = Carbon Monoxide

TNMHC = Total Non-methane Hydrocarbon

Ibs/mmBtu = Pounds per Million Btu

ppm = Parts Per Million Concentration

Ibs/hr = Pound Per Hour Emission Rate

F = 8740 (EPA F Factor for Natural Gas)

CALCULATIONS,

3% correction = (17.9/(20.9 - 02%)) x ppm of pollutant
Ibs/hr = 1.56e-7 x SDCFM x ppm x Molecular Wgt. of pollutant
Ibs/mmBtu = F x Molecular Wgt. X ppm x 2.59%¢-9 x (20.9/(20.9 - %02))



Summary Table
Gallo Winery - Fresno
Units 1,2, 3, & 4
Emissions Test Results

Boiler # 1 2 3 4
TEST LOCATION OUTLET OUTLET OUTLET OUTLET
TEST DATE 5/19/92 4/30/92 5/18/92 5/18/92
HEAT INPUT, mmBtu/hr 59.1 110.9 69.9 67.5
FLOWRATE, SDCFM 9961.0 19182.5 12392.7 11893.0
02, % 2.8 3.3 3.8 3.6
C02,% 10.4 10.1 9.4 9.5
H20, % 16.5 16.2 15.7 15.9
NOx, ppm 21.3 25.8 24.0 20.0
NOx, ppm (@3% 02) 21.1 26.2 25.1 20.7
NOx, 1bs/mmBTU 0.026 0.032 0.031 0.025
NOx, Ibs/hr 1.523 3.551 2.134 1.707
CO, ppm 156.1 129.7 148.8 -158.6
CO, ppm (@3% 02) 154.4 131.9 155.8 164.1
CO, 1bs/mmBTU 0.114 0.098 0.115 0.121
CO, lbs/hr 6.792 10.867 8.055 8.239
THC, ppm 31.4 4.3 5.1 43.2
TNMHC, ppm <2.3 1.3 <1.0 <1.2
TNMHC, 1bs/mmBTU <0.0010 0.0006 <0.0004 <0.0005
TNMHC, lbs/hr <0.057 0.062 <0.031 <0.036
WHERE,

NOx = Oxides of Nitrogen, MW = 46
CO2 = Carbon Dioxide
CO = Carbon Monoxide, MW = 28

TNMHC = Total Non-methane Hydrocarbon, measured as CH4, MW = 1

Ibs/mmBtu = Pounds per Million Btu
ppm = Parts Per Million Concentration
lbs/hr = Pound Per Hour Emission Rate
F = 8740 (EPA F Factor for Natural Gas)

CALCULATIONS,

3% correction = (17.9/(20.9 - 02%)) x ppm of pollutant

lbs/hr = 1.56e-7 x SDCFM x ppm x Molecular Wgt. of pollutant
Ibs/mmBtu = F x Molecular Wgt. x ppm x 2.5%-9 x (20.9/(20.9 - %02))



APPENDIX



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #1

Run1
Date:  5/19/92
# cubic feet/rev 100 cubic feet
# of seconds/rev ' 19.67 seconds
Gas Line Pressure(PSIG) 30.1 pounds per square inch
Gas Line Pressure(PSIA) 44.8 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot
Stack Oxygen 28 %
Gas F-Factor 8740 SDCF/MMBtu
Gas Temperature (degrees F) 50.99 degrees
Realtime Fuel Rate(CFM) 305.0 CFM
Corrected Fuel Rate(SCFM) 945.2 SCFM
Million Btu per minute 0.983 MMBtu/min
Stack Gas Flowrate(SDCFM) 9,920.3 SDCFM
Heat Input (MMBtu/hour) 59.0 MMBtu/HR
Fuel Flowrate (SCFH) 56,710 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/ft3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLOQ - Fresno Unit #1

Run 2
Date:  5/19/92
# cubic feet/rev 100 cubic feet
# of seconds/rev 19.56 seconds
Gas Line Pressure(PSIG) 30.0 pounds per square inch
Gas Line Pressure(PSIA) : 44.7 pounds per square inch
Gross Calorific Value - 1040 Btu / cubic foot
Stack Oxygen 29 %
Gas F-Factor 8740 SDCF/MMBtu
Gas Temperature (degrees F) 51.93 degrees
Realtime Fuel Rate(CFM) 306.7 CFM
Corrected Fuel Rate(SCFM) 947.5 SCFM
Million Btu per minute 0.985 MMBtu/min
Stack Gas Flowrate(SDCFM) 9,999.6 SDCFM
Heat Input (MMBtu/hour) 59.1 MMBtu/HR
Fuel Flowrate (SCFH) : 56,848 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/ft3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60
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VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #1

Run 3
Date:  5/19/92
# cubic feet/rev 100 cubic feet
# of seconds/rev 19.5 seconds
Gas Line Pressure(PSIG) 30.0 pounds per square inch
Gas Line Pressure(PSIA) : 44.7 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot
Stack Oxygen 2.8 %
Gas F-Factor 8740 SDCF/MMBtu
Gas Temperature (degrees F) 52.43 degrees
Realtime Fuel Rate(CFM) 307.7 CFM
Corrected Fuel Rate(SCFM) 949.2 SCFM
Million Btu per minute 0.987 MMBtu/min
Stack Gas Flowrate(SDCFM) 9,963.0 SDCFM
Heat Input (MMBtu/hour) 59.2 MMBtu/HR
Fuel Flowrate (SCFH) ' 56,955 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/ft3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #2

Date:  4/30/92

# cubic feet/rev 100 cubic feet

# of seconds/rev 10.57 seconds

Gas Line Pressure(PSIG) 29.8 pounds per square inch
Gas Line Pressure(PSIA) 44.5 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot

Stack Oxygen 33 %

Gas F-Factor 8740 SDCF/MMBtu

Gas Temperature (degrees F) 42.8 degrees

Realtime Fuel Rate(CFM) 567.6 CFM

Corrected Fuel Rate(SCFM) 1777.2 SCFM

Million Btu per minute 1.848 MMBtu/min

Stack Gas Flowrate(SDCFM) 19,182.5 SDCFM

Heat Input (MMBtu/hour) 110.9 MMBtu/HR

Fuel Flowrate (SCFH) 106,630 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/{t3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #3

Run1

Date:  5/18/92

# cubic feet/rev 100 cubic feet

# of seconds/rev 16.47 seconds

Gas Line Pressure(PSIG) 29.9 pounds per square inch

Gas Line Pressure(PSIA) 44.6 pounds per square inch
 Gross Calorific Value 1040 Btu / cubic foot

Stack Oxygen 3.8 %

Gas F-Factor 8740 SDCF/MMBtu

Gas Temperature (degrees F) 51.63 degrees

Realtime Fuel Rate(CFM) 364.3 CFM

Corrected Fuel Rate(SCFM) ' 1124.1 SCFM

Million Btu per minute 1.169 MMBtu/min

Stack Gas Flowrate(SDCFM) 12,488.5 SDCFM

Heat Input (MMBtu/hour) 70.1 MMBtu/HR

Fuel Flowrate (SCFH) 67,447 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/ft3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #3

Run 2
Date:  5/18/92
# cubic feet/rev 100 cubic feet
# of seconds/rev 16.61 seconds
Gas Line Pressure(PSIG) _ 30.0 pounds per square inch
Gas Line Pressure(PSIA) 44.7 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot
Stack Oxygen 38 %
Gas F-Factor 8740 SDCF/MMBtu
Gas Temperature (degrees F) 51.71 degrees
Realtime Fuel Rate(CFM) 361.2 CFM
Corrected Fuel Rate(SCFM) 1116.2 SCFM
Million Btu per minute 1.161 MMBtu/min
Stack Gas Flowrate(SDCFM) 12,400.7 SDCFM
Heat Input (MMBtu/hour) _ 69.7 MMBtu/HR
Fuel Flowrate (SCFH) 66,973 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/{t3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #4

Run1
Date:  5/18/92
# cubic feet/rev 100 cubic feet
# of seconds/rev 17.07 seconds
Gas Line Pressure(PSIG) 29.9 pounds per square inch
Gas Line Pressure(PSIA) 44.6 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot
Stack Oxygen 3.6 %
Gas F-Factor ' 8740 SDCF/MMBtu
Gas Temperature (degrees F) 52.43 degrees
Realtime Fuel Rate(CFM) 351.5 CFM
Corrected Fuel Rate(SCFM) 1081.5 SCFM
Million Btu per minute 1.125§ MMBtu/min
Stack Gas Flowrate(SDCFM) 11,875.6 SDCFM
Heat Input (MMBtu/hour) 67.5 MMBtu/HR
Fuel Flowrate (SCFH) 64,888 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7
MMBTU/MIN = (SCFM x BTU/{t3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #4

Run 2
Date:  5/18/92
# cubic feet/rev 100 cubic feet
# of seconds/rev 17.075 seconds
Gas Line Pressure(PSIG) 29.9 pounds per square inch
Gas Line Pressure(PSIA) 44.6 pounds per square inch
Gross Calorific Value 1040 Btu / cubic foot
Stack Oxygen 3.6 %
Gas F-Factor 8740 SDCF/MMBtu
Gas Temperature (degrees F) 51.63 degrees
Realtime Fuel Rate(CFM) 351.4 CFM
Corrected Fuel Rate(SCFM) 1082.8 SCFM
Million Btu per minute 1.126 MMBtu/min
Stack Gas Flowrate(SDCFM) 11,890.7 SDCFM
Heat Input (MMBtu/hour) 67.6 MMBtu/HR
Fuel Flowrate (SCFH) 64,970 SCFH

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7

MMBTU/MIN = (SCFM x BTU/{t3) / 1,000,000

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)
SCFH = SCFM x 60

Heat Input = MMBtu/min x 60



VOLUMETRIC FLOWRATE BY FUEL RATE CALCULATIONS

GALLO - Fresno Unit #4

Date: 5/18/92

# cubic feet/rev

# of seconds/rev

Gas Line Pressure(PSIG)
Gas Line Pressure(PSIA)
Gross Calorific Value
Stack Oxygen

Gas F-Factor

Gas Temperature (degrees F)

Realtime Fuel Rate(CFM)
Corrected Fuel Rate(SCFM)
Million Btu per minute
Stack Gas Flowrate(SDCFM)
Heat Input (MMBtu/hour)
Fuel Flowrate (SCFH)

Calculations,

SCFM = (cfm x gas line pressure + 14.7) / 14.7
MMBTU/MIN = (SCFM x BTU/ft3) / 1,000,000

100 cubic feet
17.074 seconds
29.9 pounds per square inch
44.6 pounds per square inch
1040 Btu / cubic foot
36 %
8740 SDCF/MMBtu
50.95 degrees

351.4 CFM
1084.8 SCFM
1.128 MMBtu/min
11,912.6 SDCFM
67.7 MMBtu/HR
65,090 SCFH

SDCFM = Gas F-Factor x MMBTU/Minute x (20.9/ 20.9 - stack 02)

SCFH = SCFM x 60

Heat Input = MMBtu/min x 60
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STACK VOLUMETRIC FLOWRATE DETERMINATION

Date L{ﬁBO‘ﬂ}-‘ Client Fetd Operators 55']!“
Time Barometric_(PDb) static
Location - Pressure aﬂ.'!}_l Pressure — aff
Pitot Factor Stack/Duct dimen. 15 ID.
coz2% IO. Stack Area(As)
02% Round duct=m rz + 144 (radius 1n 1nches)
H20%
Velocity Traverse Data Remarks
Port|Inches|Time De]:ta Stack|sgrt.| Stack Gas Velocity
ID &|f.wall P Temp “P @ Stack conditions
Pnt#|w/port (feet per second)
—-—{: :,}7 IR P L/ % Vs = 85.49 x (Cp) X
2. Yo 412 | 2q§§[gs;zg;c4)6(0/PstWs]
3. 17 .ss3] °¢ J
. Ld ..-17 :()0 Where
6 | d 14 Y3 Vs=velocity stack
ﬂ: 4 do 'Zf Cp=pitot factor
Jdo £ Ts=Stack Temperature
‘—?o-—‘ ‘(ll 'Z{'l‘—- Ps=Stack pressure
S “l . ;17 . ] MWs=Molecular Wwt.gas
—lg-.— ! U where,
/7 1 g0 1S 87| Mws=MWd x(1-Bwo)+18 (Bwo)
i Z—} 1 432 %‘,— MWd=. 44 (3C02) +.32(302)
¥ “/2 452‘— +.28 (3CO+3IN2)
g % '{}‘Y Bwo=%moisture/100
7 ‘..l-ﬁ AY, Ps=static/13.6 + Pb
2 "f ¢ Stack Gas Volume at
q ( ¢ Standard Conditions
- iﬁ 6714 Qs = SDCFM
l/ '\fQ ; A_h
£ — + Qs=60(1-Bwo) x Vsavg
14~ Y, 6% | % As x (528/Tsavg+460)
x (Ps/29.92)
MW=
Vs= 36 7‘/
FAverages 23] Qs= ég,glll i
/q: /KJ.(AL/ "AJV&’",

Notes/Comments ZZE{ et psed— g /2 CQ&EZ':I
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—— SCOTT-MARRIN, INC.
4 ||' 2001 THIRD ST. ®* UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240
~—
REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES
BESTO1
TO: DATE: ©1/03/92
CRAIG THIRY
BEST ENVIRONMENTAL
15896 FOOTHILL BLVD.
SAN LEANDRO, CA 94578-
CUSTOMER ORDER NUMBER: 8370 PAGE 1
CFCICICICICICICICICICICICICICICICICICICILILICILICICIC I ICICILICICICICICICILICHILILICLC>
NIST TRACEABLE
CYLINDER NUMBER COMPONENT CONCENTRATION(v/vV) REFERENCE STANDARD
CcCclal1278 Propane 18.80 + 0.19 ppm SRM 1667b
Methane 36.2 + 2.3 ppm L2293
Ultrapure Air Balance
CCO79009 Propane 1.211 + 9.912 % VOLUMETRIC
e . . —
: Zero Air Balance
ppm = umole/mole % = mole-%
The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytiga al e. NIST Report No. MMAP 232.09/202491.
Analyst: Approved:
N -

M.S. Calhoun

The oaly liability of this company for gas which fails to comply vith this analysis shall be replacessst or reanalysis thereof by the
company without extra cost. :
STANDARD CALIBRATION GASES IN ALUMINUM CY L% DERS



SCOTT-MARRIN, INC.

6531 BOX SPRINGS BLVD. * RIVERSIDE, CA 92507
TELEPHONE (714) 653-6780 * FAX (714) 653-2430

REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

BESTO1
TO: DATE: 04/27/92

CRAIG THIRY

BEST ENVIRONMENTAL

15898 FOOTHILL BLVD

SAN LEANDRO, CA 94578-2101
CUSTOMER ORDER NUMBER: 8418 PAGE 1
CICICICICICICICICICICICICHFCICICICICICICICI L FEICICICICICICICICICICICICICICICICICICICHICI<>

NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION(v/V) REFERENCE STANDARD

CcCS56492 Propane 19.79 + 0.20 ppm SRM 1667b
Methane 25.22 + 2.25 ppm L2293
Ultrapure Air Balance

CCS56495 Propane 19.25 + 2.19 ppm SRM 1667b
Methane 25.25 + ©.25 ppm L2293
Ultrapure Air Balance

ppm = umole/mole

% = mole-%

The above analyses are traceable to the National Institute of Standards and Technology
' by intercomparison with the reference standards listed above.

Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232.09/202491.

Analyst: ) 4 )7y Approved: W—/
- 7

M.J. Monson J.T. Marrin

The only liability of this compssy for gas which fails to comply with this analysis shall be replacemsat or reanalysis thersof by the
mpazy with extra cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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2001 THIRD ST. ® UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

l SCOTT-MARRIN, INC.

~—
REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES
BESTO1
701 DATE: ©5/108/91
REGAN BEST
BEST ENVIRONMENTAL
27343 INDUSTRIAL BLVD.#E
HAYWARD, CA 94545
CUSTOMER ORDER NUMBER: 8271 PAGE 1
<><><><><><><><><><><><><><><><><><><><><><><><;<><><><><><><><><><><><><><><><><><><><>
NIST TRACEABLE
CYLINDER NUMBER . COMPONENT CONCENTRATION(v/v) REFERENCE STANDARD
cC2869 6 Nitric Oxide 88.1 + #.9 ppm SRM 1684b
Nitrogen,O2-Free Balance
cCc293 Nitric Oxide 88.7 + 2.9 ppm SRM 1684b
N Nitrogen,O2-Free Balance
ppa = umole/mole % = mole-%

The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232. 99I2B 91.

. Analyst(gﬁ S ; gg Approved:
\V ———- - -

B.E. Gross Marrin

!honlylhbuttyottkumhﬂﬂmhu-toqnquvtththhmlrlhlhllborq’ho-utorromlyahmtbym

company without extra cost. .
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS
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2001 THIRD ST. ® UNIT H ® RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240 '

gln SCOTT-MARRIN, INC.

e
REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES
BESTO1
TO: DATE: ©01/18/92
CRAIG THIRY
BEST ENVIRONMENTAL
15890 FOOTHILL BLVD.
SAN LEANDRO, CA 94578-
CUSTOMER ORDER NUMBER: 8378 PAGE 1
CICICICICICICICICICICICICICICICICIEICICICICIECICIIILCICICILICICICICILICILILICICICICICICIC>
NIST TRACEABLE
CYLINDER NUMBER COMPONENT OONQENTRATION (v/v) REFERENCE STANDARD
CcClL22S T Carbon Dioxide 12.12 + @.12 % SRM 1675b
Oxygen 7.89 + 8.08 &% SRM 2658a
Carbon Monoxide 82.6 + 0.8 ppm SRM 1679¢
Nitrogen Balance .
~— b
CCl786 Sulfur Dioxide ... 194.3 + 1.9 ppm SRM 1661
Nitrogen Balance
ppm = umole/mole $ = mole-%
The above analyses are traceable to the National Institute of standard-: and Technology
by intercomparison with the reference standards listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232.09/202491.
Analyst: WM)" g Approved:
e

M.J. Monson J.T. Marrin

The caly liability of this compamy for ges which fails to ocaply with this asalysis shall be replacement or reanalysis thereof by the
‘company without extra cost. .
STANDARD CALIBRATION GASES IN ALUMINUM CYLlNDERS



=“| SCOTT-MARRIN, INC.

-y 6531 BOX SPRINGS BLVD. ¢« RIVERSIDE, CA 92507
" TELEPHONE (714) 653-6780 « FAX (714) 653-2430

REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

BESTO1
TO: DATE: ©03/31/92
CRAIG THIRY
BEST ENVIRONMERTAL
15890 FOOTHILL BLVD.
SAN LEANDRO, CA 94578-

CUSTOMER ORDER NUMBER: 8398 PAGE 1

LI ICICICICICTILICILICILICICIEICICICICICICICIEICICICICIL IO I IO
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION(v/v) REFERENCE STANDARD

CcCCoT7T819 Propane 3.08 + 0.83 ppm SRM 1667b
Ultrapure Air Balance A

CcCCegd4a4lo Carbon Monoxide 78.2 + 0.8 ppm SRM 1679c
Carbon Dioxide 12.20 + 9.12 & SRM 1675b
Oxygen ) 7.81 + 8.88 % SRM 2658a
Nitrogen Balance

cco2 Carbon Monoxide 401 + 4 ppm SRM 1680b
Carbon Dioxide 12.79 + 0.13 % SRM 1675b
Oxygen 3.91 + 8.064 % SRM 2658a
Nitrogen Balance

ppe = umole/mole % = mole-%

The above analyses are traceable to the National Institute of Standards and Technology
by intercomparison with the reference standards listed above. . .

Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical Report No. MMAP 232.09/207491. '

' . Approved: / W

L o

M.S8. Calhoun _ /J.T. Marrin

The only liability of this compsay for gas which fails to comply with this analysis shall be replacement or reanalysis thereof by the

company without extra cost.
STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS





