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February 15, 2008 

Mr. Bruce Matlock 
Simi Valley Landfill and Recycling Center 
2801 Madera Road 
Simi Valley, California 93065 

Dear Mr. Matlock: 

Please find enclosed three copies of the final report entitled "Emissions Compliance Test on A 
Landfill Gas Flare" . 

If you have any questions, please call me at (805) 498-8781. 

Sincerely, 

ITOR1~ AIR 

rd S. Swede 

SUREMENT SERVICES, INC. 

996 LAWRENCE DR., SUITE 108, NEWBURY PARK, CALIFORNIA 91320 • (805) 498-8781 • FAX (805) 498-3173 
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1. INTRODUCTION 

Under the requirements of Ventura County Air Pollution Control District (VCAPCD) 

Permit to Operate #01395, Simi Valley Landfill and Recycling Center (SVLRC) is required to 

conduct a biennial source test on the subject landfill gas flare (John Zinc) located at the landfill 

to determine emissions of criteria pollutants. Horizon Air Measurement Services, Inc. (Horizon) 

had been retained for this purpose. The compounds of interest quantified and the associated test 

methods utilized are provided in Table 1-1. 

The emission testing was completed on January 14, 2008 by Horizon is accordance with 

Horizon Test Plan No. W07-051-TP which had been formally approved by VCAPCD. Flare 

operation was the responsibility of the Simi Valley Landfill and Recycling Center. A VCAPCD 

representative, Mr. Stan Cowen, was present during the test program. 

The summary of results is presented in Section 2. A brief description of the flare and flare 

operating conditions during testing are provided in Section 3. Sampling/analytical procedures are 

provided in Section 4. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page I 
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Parameter 

Oxides of Nitrogen 

Carbon Monoxide 

Nitrogen 

Oxygen 

Carbon Dioxide 

Flow Rate 

Moisture 

Sulfur Content 

Higher Heating Value 

Reactive Organic 
Compounds, as Non-
Methane Hydrocarbons 

Table 1-1 
Compounds of Interest 

Simi Valley Landfill and Recycling Center 
Permit to Operate No. 01395 

Location Method 

Outlet EPA 7E 

Outlet EPA 10 

Outlet EPA3A 

Outlet EPA3A 

Outlet EPA3A 

Inlet Fuel Gas Meter 
Outlet CARB Method 2 

Outlet EPA4 
Inlet Wet Bulb/Dry Bulb 

Inlet GC/Hall & GC/MS Analyses 

Inlet ASTM D-3588-91 

Inlet EPA25C 

Outlet EPA25C 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 

No. of Sam[!lcs 
Per Source 

3 

3 

3 

3 

3 

3 
3 

3 
3 

3 

1 

3 

3 
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2. SUMMARY OF RESULTS 

The results of the testing program on the John Zinc Flare is provided in Table 2-1. Three 

test runs were conducted under normal, as-found operating conditions. Emission rates of oxides 

of nitrogen (lb/hr, lb/MMBtu), carbon monoxide (lb/hr, lb/MMBtu) and reactive organic 

compounds (lb/hr, ppm C6 @ 3 % 0 2) were within Permit limits as reported in Table 2-1. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page 3 
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Table 2-1 
Summary of Results 
Simi Valley Landfill 

John Zink Flare 
January 14,2008 

Run 1 2 

Oxygen,% 12.94 12.78 
Carbon Dioxide, % 7.09 7.28 

Flow Rate, dscfm 18559 18566 

Oxides of Nitrogen, 
ppm 11.9 11.4 
ppm @3 %02 26.7 25.1 
lb/hr 1.576 1.513 
lbs/MMBtu 0.0355 0.0335 

Carbon Monoxide, 
ppm < 1.0 2.3 
ppm @3 %02 < 2.2 5.0 
lb/hr < 0.081 0.185 
lbs/MMBtu < 0.0018 0.0041 

Oxides of Sulfur, 
lbs/MMBtu 0.022 0.022 
lb/hr 1.014 1.047 

Outlet - Total Non-Methane Hydrocarbon, 
ppm 1.9 
ppm, as hexane, @ 3 % 02 0.7 
lb/hr 0.0892 
lbs/MMBtu 0.00201 

Inlet - Total Non-Methane Hydrocarbon, 
ppm 
lb/hr 

Total Non-Methane Hydrocarbon, 
Destruction Efficiency% 

Fuel Sulfur 

ppm, as H2S 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR 

6230 
24.736 

99.6 

64.9 

2.0 
0.7 

0.0939 
0.00208 

5580 
22.379 

99.6 

66.3 

3 Average Emission Limit 

12.97 12.90 
7.37 7.25 

17964 18363 

11.0 11.4 
24.8 25.5 
1.410 1.500 

0.0330 0.0340 0.05 

< 1.0 < 1.4 
< 2.3 < 3.2 
< 0.078 < 0.115 
< 0.0018 < 0.0026 0.20 

0.023 0.022 0.02 

1.094 1.052 1.50 

< 1.0 1.7 
< 0.4 0.6 20 
< 0.0448 0.0760 1.09 

< 0.00105 0.00171 

6160 5990 
25.215 24.110 

> 99.8 99.7 98 

67.9 66.4 

Page4 
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3. FLARE DESCRIPTION AND OPERATION 

3.1 Process Description 

The landfill gas collection system consists of a series of landfill gas collection wells, a gas 

collection manifold, a pumping system and two landfill gas flares. Landfill gas, collected from 

various wells located throughout the landfill, is manifolded to a common duct. The landfill gas 

then passes through a condensation collection system, a blower, then to the flares. 

3.2 Flare Descriptions 

3.2.2 John Zink Flare 

The John Zink flare is rated at 75 MMBtu/hr and consists of an insulated steel cylinder 

approximately 11 feet in diameter and 50 feet above ground level. The four sample ports to be 

utilized are located 45 feet from ground level and five feet from the top of the flare. Landfill gas 

flow rate is continuously monitored and recorded on a strip chart recorder. Flare combustion 

temperature is maintained above 1600 °F to ensure complete combustion and is monitored by a 

thermocouple, recording temperature on a strip chart. The flare is equipped with automatic air 

control louvers and a temperature controller to maintain the pre-set flare temperature. A flame 

failure detector automatically shuts off the blower in the event of a flame out. 

3.3 Operating Conditions 

The flare temperature set point was 1640 ° F. Following is a summary of the average 

operating condition during each test run: 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page 5 
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Run# Average Flare Temp Landfill Gas Flow Rate 
(F) (scfm) 

1 1639 1594 

2 1639 1610 

3 1638 1643 

Flare operating data (two-minute intervals) is provided in Appendix F . 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page 6 
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4. SAMPLING/ANALYTICAL PROCEDURES 

The sampling/analytical program had been designed to quantify the parameters of interest 

outlined in Table 1-1. Three, 60-minute test runs were conducted on the John Zinc Flare for 

NO,, CO, ROC and O 2 concentration and emission rate determination. Sulfur content of the 

landfill gas was determined from three replicate samples. One higher heating valve determination 

was conducted for the flare. 

4.1 Sample Location 

4 .1.1 Flare Exhaust 

At the flare exhaust 24 sample points (12 per diameter), determined in accordance with 

Method 1.1, were utilized for the determination of the following parameters: 

• NOx 
• co 
• OzfC02 

• flow rate 

A single sample point was utilized for the determination of the following parameter: 

• moisture content 
• reactive organic compounds 

4.1.2 Landfill Gas Supply Line 

Landfill gas flow rate was determined using the existing landfill gas flow meter. A single 

sample port was utilized for the collection of the following compounds: 

• total sulfur content 
• higher heating value 
• reactive organic compounds 
• fixed gases 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page 7 
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4.2 Moisture 

Moisture content of the stack gas was determined using US EPA Method 4, as described 

in Appendix A. 

4.3 Flow Rate 

4.3.1 Inlet 

Inlet flow rate for the flare was determined using the facilities calibrated on-line flow 

meters and recorders. 

4.3.2 Outlet 

4.4 

The exhaust flow rate was sampled using EPA Method 2 as described in Appendix A. 

Oxides of Nitrogen. Carbon Monoxide. Carbon Dioxide. Oxygen {Continuous Emissions 

Monitoring) 

Three, 60-minute test runs were conducted at the flare exhaust. Twenty-four sample points 

were utilized. All sampling was performed using Horizon's mobile CEMS under the guidelines 

of EPA Method 3A, 7E and 10, as detailed in Appendix A. 

4.5 Total Sulfur Content of Landfill Gas 

The total sulfur content of the landfill gas was determined using GC Hall and GC/MS 

analyses for each test run. 

4.6 Higher Heating Value 

The higher heating value of the landfill gas was determined using ASTM D-3588-91. 

HORIZON AIR MEASUREMENT SERVICES. INC, 
W07-056-FR (2008) Page 8 
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4.7 Reactive Organic Carbon (ROC). as Total Non-Methane Hydrocarbons (TNMHC) 

Three, 60-minute test runs were conducted at the flare exhaust and inlets in accordance 

with EPA Method 25C, as described in Appendix A, to determine ROC concentration, as 

TNMHC. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) Page 9 
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APPENDIX A - Sampling and Analytical Methods 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 
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Method: 

Applicable for 
Methods: 

Principle: 

Sample Velocity Traverses for Stationary Sources 

EPA Method 1, SCAQMO Method 1.1, CARB Method 1 

To aid in the representative measurements of pollutant emissions and/or total 
volumetric flow rate from a stationary source, a measurement site where the 
effluent stream is flowing in a known direction is selected, and the cross section 
of the stack is divided into a number of equal areas. A traverse point is then 
located within these equal areas. The method cannot be used when, 1) flow is 
cyclonic or swirling, 2) stack is small than about 0.30 meter (12 inches) in 
diameter or 3) the measurement of the site is less than two stack or duct diameters 
downstream or less than a half diameter upstream from the flow disturbance. 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and Analyses: 

Where, 

Stack Gas Velocity and Volumetric Flow Rate 

EPA Method 2, CARB 2, SCAQMD Method 2.1 

The average gas velocity in a stack gas is determined from the gas density and from 
measurement of the average velocity head with a type Sor standard pitot tube. 

Set up the apparatus as shown in the figure. Measure the velocity head and 
temperature at the traverse points specified by EPA Method 2, CARB Method 2 or 
SCAQMD Method 2.1. Measure the static pressure in the stack and determine the 
atmospheric pressure. The stack gas molecular weight is determined from 
independent measurements of 0 2, CO, and H2O concentrations. 

The stack gas velocity is determined from the measured average velocity head, 
the measured dry concentrations of 0 2 and CO2 and the measured concentration of 
H2O. The velocity is determined from the following set of equations: 

AP= velocity head, inches in H,O 
Ts = gas/temperature, degrees R 
Ps = absolute static pressure 

Mwd = dry molecular weight 
Mw = molecular weight 
Cp = pitot flow coefficient 

Dry molecular weight of stack gas 

Mwd = 0.44 (%COz> + 0.32 (%02) + 0.28 (%N
2 

+ %CO) 

Molecular weight of stack gas, wet basis 

Where, M4 = 

Stack gas velocity 

100 - Bws 
100 

(V) avg. =(5130) CP x {KP avg. x Jf" x ( 1 )112 
v·, P x M 

HORIZON AIR MEASUREMENT SERVICES. INC. 
H:\WPDOCSIMETHODSICARBICARB Method 2 
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Method: 

Applicable for 
Methods: 

Principle: 

Sampling Procedure: 

Sample Recovery: 
and Analyses: 

Determination of Moisture in Stack Gases 

EPA Method 4, CARB Method 4, SCAQMD Method 4.1 

A gas sample is extracted at a constant rate from the source; moisture is removed 
from the stream and determined either volumetrically or gravimetrically. 

Set up train as shown in the following figure. Sample is drawn at a constant rate 
through a sufficiently heated probe. The probe is connected to the impinger train 
by Teflon or glass tubing. The train consists of two greenburg smith impinger 
(SCAQMD 4.1) or one modified and I greenburg smith impinger (CARB & EPA) 
each containing I 00 ml of water, an empty impinger as a knock-out and an impinger 
containing silica gel to protect the pump from moisture. 

Ill' -

Following testing, moisture content is determined gravimetrically or 
volumetrically from initial and final impinger contents weights or volume. 

HORIZON AIR MEASUREMENT SERVICES. INC. 
H:\WPDOCS\METHODS\CARB\CARB Method 4 Page ti 
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Method: 

Reference: 

Principle: 

Sampling Procedure: 

Analytical Procedure: 

Methane and Total Non-Methane Hydrocarbons by Total Carbon Analyses 

EPA Method 25C 

Gaseous samples are collected in stainless steel canisters. The canisters are then 

pressurized with nitrogen and analyzed for methane and total non methane 

hydrocarbons (TNMHC) using a TCA/FID. 

Samples are collected, in duplicate, using stainless steel canisters which are 

evacuated to less than 10 mm Hg absolute. The tanks are pressurized and evacuated 

three times with ultrapure nitrogen and leak checked prior to use. A gas flow 

metering device and stainless steel shutoff valve is located just upstream of the 

canister. Representative, integrated samples are collected through a heat 

conditioned 1/4" stainless steel probe. The gas samples are metered into the 

canisters through the vacuum regulator maintaining a constant flow rate throughout 

each sampling period. 

The sampling apparatus is checked for leaks prior to the sampling program by 

attaching the probe end to an absolute pressure gauge and vacuum pump in series. 

The sample lines were evacuated to less than IO mm Hg and the gauge shutoff valve 

is then closed. The sample lines are deemed to be leak-free ifno loss of vacuum 

occurs as indicated by the vacuum gauge. During sampling the tank pressures are 

monitored with a 0-30 inch vacuum gauge to ensure integrated sampling. 

Samples are analyzed for methane and total non methane hydrocarbons (TNMHC) 

by total combustion analyses (TCA)/flame ionization detection (FID). 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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CONTINUOUS EMISSIONS MONITORING SYSTEM - TRUCK 
EPA Methods 3A, 6C, 7E, 10 

The continuous emissions monitoring system consists ofa Thermo Electron Model !OAR chemiluminescence NO/NO, analyzer, 
a Teledyne electro chemical 0 2 analyzer, a Thermo Electron Model 48H CO gas filter correlation analyzer, a TECO Model 43C­
HL pulsed flourescent SO, analyzer and a Fuji PIR 2000 non dispersive infrared CO2 analyzer. All analyzer specifications are 
provided in Table I. All concentrations are determined on a dry basis. Concentrations of NOx, CO, SO, and CO2 are 
continuously recorded on.a Linseis 10-inch strip chart recorder and a Strawberry Tree Data Acquisition System (DAS). The 
extractive monitoring system conforms with the requirements of SCAQMD Method l 00.1. 

The sampling probe (heated to 250°F), constructed of 1/2 inch-diameter 316 stainless steel, is connected to a condenser with a 
six foot length of3/8 inch Teflon line (heated to 250°F). A Nupro stainless steel filter (IO micron) is connected at the tip of the 
probe and maintained at stack temperature. 

The condenser consists of a series of two stainless steel moisture knock-out bottles inunersed in an ethylene glycol/dry ice bath. 
The system is designed to minimize contact between the sample and the condensate. Condensate is continuously removed from 
the knock-out bottles via a peristaltic pump. The condenseroutlettemperature is monitored either manually at I 0-minute intervals 
or on a strip chart recorder/DAS system. The sample exiting the condenser is then transported through a filter, housed in a 
stainless steel holder, followed by 3/8 inch O.D. Teflon tubing and a Teflon coated (or stainless steeVviton) diaphragm pump to 
the sample manifold. The sample manifold is constructed of stainless steel tubing and directs the sample through each of five 
rotameters to the NOx monitor, 0 2 monitor, CO monitor, SO, monitor and CO2 monitor and excess sample exhaust line, 
respectively. Sample flow through each channel is controlled by a back pressure regulator and by stainless steel needle valves 
on each rotameter. All components of the sampling system that contact the sample are composed ofstainless stee~ Teflon or glass. 

The calibration system is comprised of two parts: the analyzer calibration and the system bias check. The calibration gases are, 
at a minimum, certified to± I% by the manufacturer. Where necessary to comply with the reference method requirements, EPA 
Protocol I gases are used. The cylinders are equipped with pressure regulators which supply the calibration gas to the analyzers 
at the same pressure and flow rate as the sample. The selection of zero, span or sample gas directed to each analyzer is 
accomplished by operation of the zero, calibration or sample selector knobs located on the main flow· control panel. 

For EPA Methods 3A/6C/7E/I0 the following procedures are conducted before and after each series oftest runs: 

Leak Check: 

The leak check is performed by plugging the end of the sampling probe, evacuating the system to at least 20 inches of Hg. The 
leak check is deemed satisfactory if the system holds 20 inches of Hg vacuum for five minutes with less than one inch Hg loss. 

Alternately the leak check is accomplished by plugging the probe at the tip and operating the system· in the "sample" position. 
The excess sample vent is closed and the flow observed on the low-flow (0-140 cc/min) sample delivery system. lfno flow is 
observed the system is deemed leak tight. 

Linearity Check: 

NOx, CO, 0 2, SO, and CO analyzer linearity check is performed by introducing, at a minimum, zero gas, mid range calibration 
gas ( 40-60% scale) and high range calibration gas (80-100% scale). Instrument span value is set on each instrument with the mid 
range gas. Linearity is confrrmed, if all values agree with the calibration gas value to within 2% of the range. 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
December 1, 1999 - Revision #4 (EPACEMS.TRK) 
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Stratification Check: 

A stack stratification check is perfonned (pre-test only) by traversing the stack (6 points per traverse). If the gas composition is 
homogenous, <10% variation between any two points in the gas stream throughout the cross sectional diameter of the stacks, single 
point gas sampling is perfonned at an average point. If stratification exceeds the 10% criteria, then the stack cross section is 
traversed during sampling. 

System Bias Check: 

The system bias check is accomplished by transporting the same gases used to zero and span the analyzers to the sample system 
as close as practical to the probe inlet. This is accomplished by opening a valve located on the probe, allowing the gas to flow 
to the probe and back through the moisture knockout and sample line to the analyzers. During this check the system is operated 
at the normal sampling rate with no adjustments. The system bias check is considered valid if the difference between the gas 
concentration exhibited by the measurement system which a known concentration gas is introduced at the sampling probe tip and 
when the sample gas is introduced directly to the analyzer, does not exceed± 5% of the analyzer range. 

Response Time: 

Response time ( upscale and downscale) for each analyzer is recorded during the system bias check. Upscale response time is 
defmed as the time it takes the subject analyzer gas to reach 95% of the calibration gas value after introducing the upscale gas to 
the sample bias calibration system. Downscale response time is defmed as the time it takes the subject analyzer to return to zero 
after the zero gas is introduced into the sample system bias calibration system. 

NO, Conversion Efficiency 

The NO, analyzer NO, conversion efficiency is determined by injecting a NO, gas standard directly into the NO, analyzer (after 
initial calibration). The analyzer response must be a least 90% of the NO, standard gas value. 

NO, Converter Efficiency (alternate method) 

The mid level NO gas standard is directly injected into a clean leak-free Tedlar bag. The bag is then diluted 1: I with air (20.9 
% 0 2). The bag is immediately attached to the NO, sample line. The initial NO, concentration is recorded on the strip chart. 
After at least 30 minutes the Tedlar bag is reattached to the NO, sample line. Analyzer response must be at 98% of the initial 
Tedlar bag NO, value to be acceptable. 

In between each sampling run the following procedures are conducted: 

Zero and Calibration Drift Check: 

Upon the completion of each test run, the zero and calibration drift check is performed by introducing zero and mid range 
calibration gases to the instruments, with no adjustments (with the exception of flow to instruments) after each test run. The 
analyzer response must be within± 3% of the actual calibration gas value. 

Analyzer Calibration: 

Upon completion of the drift test, the analyzer calibration is perfonned by introducing the zero and mid range gases to· each 
analyzer prior to the upcoming test run and adjusting the instrument calibration as necessary. 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
December 1, 1999 - Revision #4 (EPACEMS.TRK) 
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System Bias Check 

(same as above) 

A schematic of the sample system and specific infonnation of the analytical equipment is provided in the following pages. 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
December 1, 1999 - Revision #4 (EPACEMS.TRK) 
H:\WPDOCS\METHODS\EPAIEPA CEMS TRUCK Page 3 

8 



j 

TABLEl 

CONTINUOUS EMISSIONS MONITORING LABORATORY -TRUCK 

l 
I NOx CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10 A 

l 
I 

I 

I 
j 

Response Time (0-90%) 
Zero Drift 
Linearity 
Accuracy 

Operating Ranges (ppm) 
Output 

1.5 sec -- NO mode/1.7 sec -- NOx mode 
Negligible after 1/2 hour warmup 
± 1 % of full scale 
Derived from the NO or NO2 
calibration gas, ± 1 % of full scale 
2.5, 10, 25, 100, 250, 1000, 2500, 10000 
0-1 volt 

0 2 ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326RA 

Response Time (0-90%) 
Accuracy 

Operating Ranges (%) 
Output 

60 seconds 
± 1 % of scale at constant temperature 
± 1 % of scale of± 5% of reading, 
whichever is greater, over the operation 
temperature range. 
0-5, 0-25 
0-1 volt 

0 2 ANALYZER, PARAMAGNETIC-- SERVOMEX MODEL 1400B 

Response Time (0-90%) 
Accuracy 
Linearity 
Operating Ranges (%) 
Output 

15 seconds 
0.lo/ooxygen 
± 1% scale 
0-25, 0-100 
0-1 volt 

CO GAS FILTER CORRELATION --THERMO ELECTRON MODEL 48H 

Response Time (0-95%) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 

Output 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
December 1, 1999 - Revision #4 (EPACEMS.TRK) 
H:IWPDOCSIMETHODSIEPAIEPA CEMS TRUCK 

1 minute 
±0.2ppm CO 
Less than 1 % full scale in 24 hours 
± 1 % full scale, all ranges 
±0.1 ppm CO 
50,100,250,500, 1000,2500,5000, 
10,000, 25,000, 50,000 
0-1 volt 
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TABLE 1 (Cont.) 

CO2 INFRARED GAS ANALYZER -- HORIBA - MODEL PIR 2000 

Response Time (0-90%) 
Zero Drift 
Span Drift 
Linearity 
Resolution 
Operating Ranges (%) 
Output 

5 seconds 
± 1 % of full scale in 24 hours 
± 1 % of full scale in 24 hours 
± 2% of full scale 
Less than 1 % of full scale 
0-5, 0-15, 0-25 
0-1 volt 

SO2 PULSED FLOURESCENT ANALYZER - TECO MODEL 43C-HL 

Response Time 
Zero Drift 

80 seconds 
± 1 % of full scale in 24 hours 
± 1 % of full scale in 24 hours 
± 2% of full scale 
less than I% of full scale 

Span Drift 
Linearity 
Resolution 
Operating Ranges 
Output 

5, 10, 20, 50, 100,200 ppm and customized 
0-10 volt 

RATFISCH FID TOT AL HYDROCARBON ANALYZER -- MODEL 55CA 

Response Time (0-90%) 
Zero Drift 
Span Drift 
Linearity 
Accuracy 
Operating Ranges (ppm) 
Output 

5 seconds 
± 1 % full scale in 24 hours 
± 1 % full scale in 24 hours 
± 1 % full scale - constant 
± 1 % full scale at constant temp. 
10, 100, 1000, 10,000 
0 - 10 volts 

LINSEIS MODEL L2045 FOUR PEN STRIP CHART RECORDER 

Pen Speed 
Measuring Response 
Linearity Error 
Accuracy 
Zero Suppression 

Horizon Air Measurement Services. Inc. 
Continuous Emissions Monitoring 
December 1, 1999 ~ Revision #4 (EPACEMS.TRK) 
H:\WPDOCSIMETHODSIEPA\EPA CEMS TRUCK 

up to 120 cm/min 
0-20 volts 
0.25% 
0.3% 
Manual (from 1 to !OX full scale) 
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LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART 

Pen Response 
Measuring Response 
Zero Set 

Accuracy 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 
December 1, 1999 - Revision #4 (EPACEMS.TRK) 
H:\WPDOCSIMETHODSIEPA\EPA CEMS TRUCK 

20 inches/second 
1 Mv through SV 
Electronically adjustable full scale with I full 
scale of zero suppression 
Total limit of error± 0.5% 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Accuracy: 

Ranges: 

Output: 

Inferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

NO/NOx by Continuous Analyzer 

EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.l 

A sample is continuously withdrawn from the flue gas stream, conditioned 
and conveyed to the instrument for direct readout of NO or NOx, 

TECO Model lOAR 

Chemiluminescence 

1 % of full scale 

0-2.5, 0-10, 0-25, 0-250, 0-1000, 0-2500, 0-10,000 ppm 

0-10 V 

Compounds containing nitrogen (other than ammonia) may cause 
interference. 

90%, 1.5 seconds (NO mode) and 1.7 seconds (NOx mode) 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. If EPA Method 20 is used, that method's 
specific procedures for selecting sample points are used. 

The oxides of nitrogen monitoring instrument is a chemiluminescent nitric 
oxide analyzer. the operational basis of the instrument is the 
chemiluminescent reaction of NO and ozone (03) to form NO2 in an excited 
state. Light emission results chemiluminescence is monitored through an 
optical filter by a high sensitivity photomultiplier tube, the output of which 
is electronically processed so it is linearly proportional to the NO 
concentration. The output of the instrument is in ppmV. 

When NO2 is expected to be present in the flue gas, a supercooled water 
dropout flask will be placed in the sample line to avoid loss ofNO2• Since 
NO2 is highly soluble in water, "freezing out" the water will allow the NO2 

to reach the analyzers for analysis. The analyzer measures NO only. In the 
NOx mode, the gas is passed through a moly converter which converts NO2 

to NO and a total NOx measurement is obtained. NO2 is determined as the 
difference between NO and NOx, Use of a moly converter instead of a 
stainless steel converter eliminates NH3 interference; NH3 is converted to NO 
with a stainless converter, but not with a moly converter. 

December 1, 1999 - Revision #4 (EPACEMS.TRK) 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Ranges: 

Accuracy: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

Oxygen (02) by Continuous Analyzer 

EPA 3A, EPA 20, CARB 100, BAAQMD ST-14, SCAQMD 100.l 

A sample is continuously withdrawn from the flue gas stream, conditioned 
and conveyed to the instrument for direct readout of 0 2 concentration. 

Teledyne Model 326R 

Electrochemical cell 

0-5, 0-25% 0-100% 

1 % of full scale 

0-1 V 

Halogens and halogenated compounds will cause a positive interference. 
Acid gases will consume the fuel cell and cause a slow calibration drift. 

90% <60 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. If Method 20 is used, that method's specific 
procedures for selecting sample points are used. Otherwise, stratification 
checks are performed at the start of a test program to select single or 
multiple-point sample locations. 

An electrochemical cell is used to measure 0 2 concentration. Oxygen in the 
flue gas diffuses through a Teflon membrane and is reduced on the surface 
of the cathode. A corresponding oxidation occurs at the anode internally and 
an electric current is produced that is proportional to the concentration of 
oxygen. This current is measured and conditioned by the instrument's 
electronic circuitry to give an output in percent 0 2 by volume. 

December 1, 1999 - Revision #4 (EPACEMS.TRK) 
H:\WPDOCSIMETHODSIEPAIEPA CEMS TRUCK Page 9 

14 



I 
l 

l 
l 

l 

l 
j 

j 

l 

Method: 

Applicable Reference 

Principle: 

Analyzer: 

Measurement Principle: 

Accuracy: 

Ranges: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

Carbon Dioxide (CO2) by Continuous Analyzer 

EPA 3A, CARB 100, BAAQMD ST-5, SCAQMD 100.1 

A sample is continuously drawn from the flue gas stream, conditioned and 
conveyed to the instrument for direct readout of CO2 concentration. 

PIR2000 

Non-dispersive infrared (NDIR) 

1 % of full scale 

0-5, 0-15% 

0-1 V 

A possible interference includes water. Since the instrument receives dried 
sample gas, this interference is not significant. 

5 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. 

Carbon dioxide concentrations are measured by short path length non­
dispersive infrared analyzers. These instruments measure the differential in 
infrared energy absorbed from energy beams passed through a reference cell 
( containing a gas selected to have minimal absorption of infrared energy in 
the wavelength absorbed by the gas component ofinterest) and a sample cell 
through which the sample gas flows continuously. The differential 
absorption appears as a reading on a scale of 0-100%. 

December 1, 1999 · Revision #4 (EPACEMS.TRK) 
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Method:. 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Precision: 

Ranges: 
ppm 

Output: 

Interferences: 

Rise/Fall times (0-95%) 

Sampling Procedure: 

Analytical Procedure: 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

Carbon Monoxide (CO) by NDIR/Gas Filter Correlation 

EPA 10; CARB 1-100; BAAQMD ST-6, SCAQMD 100.l 

A sample is continuously drawn from the flue gas stream, conditioned and 
conveyed to the instrument for direct readout of CO concentration. 

TECO, Model 48H 

NDIR/Gas Filter Correlation 

0.lo/oppm 

0-50, 0-100, 0-250, 0-500, 0-1000, 0-2500, 0-5000, 0-10000, 0-2500, 0-3,000 

0-1 V 

Negligible interference from water and CO2 

1 minute @ 1 1pm flow, 30 second integration time 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. Sample point selection has been described 
previously. 

Radiation from an infrared source is chopped and then passed through a gas 
filter which alternates between CO and N2 due to rotation of a filter wheel. 
The radiation then passes through a narrow band-pass filter and a multiple 
optical pass sample cell where absorption by the sample gas occurs. The IR 
radiation exits the sample cell and falls on a solid state IR detector. 

December 1. 1999 ~ Revision #4 (EPACEMS.TRK) 
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Method: 

Applicable Reference 
Methods: 

Principle: 

Analyzer: 

Measurement Principle: 

Precision: 

Ranges: 

Output: 

Interferences: 

Response Time: 

Sampling Procedure: 

Analytical Procedure: 

Horizon Air Measurement Services, Inc. 
Continuous Emissions Monitoring 

Sulfur Dioxide (SO2) by Pulsed Flourescent 

EPA 6C; CARB 1-100; BAAQMD ST-6, SCAQMD 100.1 

A sample is continuously drawn from the flue gas stream, conditioned and 
conveyed to the instrument for direct readout of SO2 concentration. 

TECO, Model 43C-HL 

Pulsed flourescense SO2 analyzer 

0.lo/oppm 

5, 10, 20, 50, 100, 200 ppm 

0-IOV 

Less than lower detectable limit except for the following: NO <3 ppb, m­
xylene <2 ppm, H2O <2% of reading. 

80 seconds 

A representative flue gas sample is collected and conditioned using the CEM 
system described previously. Sample point selection has been described 
previously. 

The sample flows into the flourescent chamber, where pulsating UV light 
excites the SO2 molecules. The condensing lens focuses the pulsating UV 
light into the mirror assembly. The mirror assembly contains four selecting 
mirrors that reflect only the wavelengths which excite SO2 molecules. As 
excited SO2 molecules decay to lower energy states they emit UV light that 
is proportional to the SO2 concentration. The PMT (photomultiplier tube) 
detects UV light emission from decaying SO2 molecules. The PMT 
continuously monitors pulsating UV light source and is connected to a circuit 
that compensates for fluctuating in the light. 

December 1, 1999 ~ Revision #4 (EPACEMS.TRK) 
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• Designation: D 3588 - 98 (Reapproved 2003) 

INT•RHATIOHAL 

Standard Practice for 
Calculating Heat Value, Compressibility Factor, and Relative 
Density of Gaseous Fuels1 

This standard is issued under the fixed dcsign:1tion D J5R8; lhc number immcdhucly following the designation indicates thc year or 
original adoption or, in the case of revision, the year of last rcvisiQn. A number in parcnthc.~cs indicates the ycnr of last rcapprov::al. A 
superscript epsilon (1:) indicates nn editorial change since lhc last revision or rcapproval. 

I. Scope 
1.1 This practice covers procedures for calculating heating 

value, relative density, and compressibility factor at base 
conditions (14.696 psia and 60°F (l5.6°C)) for natural gas 
mixtures from compositional ana1ysis.2 It applies to all com­
mon types of utility gaseous fuels, for example, dry natural gas, 
reformed gas, oil gas (both high and low Btu), propane-air, 
carbureted water gas, coke oven gas, and retort coal gas, for 
which suitable methods of analysis as described in Section 6 
arc available. Calculation procedures for other base conditions 
arc given. 

1.2 The values stated in inch-pound units are to be regarded 
as the standard. The ST units given in parentheses are for 
information only. 

1.3 This standard does not purport to address all <!/' the 
sqfi•ty concerns, if any, associated with its use. It ;s the 
rejponsibility qf the user of this standard to establish appro­
priate safety and health practices and determine the applica­
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 ASTM Standards: 
D 1717 Method for Analysis of Commercial Butane-Butene 

Mixtures and lsobutylene by Gas Chromatography' 
D 1945 Test Method for Analysis of Natural Gas by Gas 

Chromatography4 

D 1946 Practice for Analysis of Reformed Gas by Gas 
Chromatography4 

D 2163 Test Method for Analysis of Liquefied Petroleum 
(LP) Gases and Propane Concentrates by Gas Chromatog­
raphy' 

1 Thi~.Rmctice is under the jurisdiction of ASTM Committee 003 on G:,seous 
r'ucls and is the direct responsibility of Subcommittee D03.03 on Determination of 
l leating Value and Rdative Density of Gaseous Fuels. 

Current edition approved M11y 10, 2003. Published May 2003. Originally 
.ipproved in 1998. Lasl pri:vious edition approved in 1998 :ls D 3588 - 98, 

i A more rigorous calculation of Z(T,P) at both base conditions and higher 
pressures can be mride using the calcul:ltion procedures in •·comprcssibilily :md 
Sup~r Compressibility for Natural Gas and Other Hydrocarbon Gases," American 
(ias Association Transmission Measurement Committee Rcpor1 8,,AGA Cat. So. 
XQ1285, 1985. AGA, 1515 Wilson Blvd., Arlington. VA 2220?. 

1 Discontinued. See 1981 Ammal Bouk 11/'ASTM S1r111danl1, Vol 05.01. 
~Ammo/Book o/,ISTM Stmulanl~. Vol 05.06. 
< A,mmd Book ,;/':ISTM St,mdmr.fr, Vol 05.01. 

D 2650 Test Method for Chemical Composition of Gases by 
Mass Spcctrometry5 

2.2 GPA Standards: 
GPA 2145 Physical Constants for the Paraffin Hydrocarbons 

and Other Components in Nahual Gas6 

GPA Standard 2166 Methods of Obtaining Natural Gas 
Samples for Analysis by Gas Chromatography6 

GPA 2172 Calculation of Gross Heating Value, Relative 
Density, and Compressibility Factor for Natural Gas 
Mixtures from Compositional Analysis6•7 

GPA Standard 2261 Method of Analysis for Naniral Gas and 
Similar Gaseous Mixtures by Gas Chromatography' 

GPA Technical Publication TP-17 Table of Physical Prop­
erties of Hydrocarbons for Extended Analysis of Natural 
Gascs6 

GPSA Data Book, Fig. 23-2, Physical Constants" 
2.3 TRC Document: 
TRC Thermodynamic Tables-Hydrocarbons' 
2.4 A NS/ Standard: 
ANSI Z 132.1-1969: Base Conditions of Pressure and 

Temperature for the Volumetric Measurement of Natural 
Gas9 ·io 

3. Terminology 

3. l Definitions: 
3.1.1 British thermal unit-the defined International Tables 

British thermal unit (Bn1). 
3. I. I. I Discussion-The defining relationships arc: 

1 Btu•lb-1 - 2.326 J•g-1 (exact) 
I lb - 453.592 37 g (exact) 

~ Available from Gns Processors Association, 6526 E. 60th, Tulsa, OK 74145. 
7 The sole source of supply of the program in either BASIC or FORTRAN 

suitable for running on computers known to the committee rit this time is the Oas 
Processors Association. If you arc aware of altcmalivc suppliers. please provide this 
infom1alion to ASTM International Headquarters. Your comments will receive 
curcful considernlion al a meeting of the responsible technical committee 1, which 
you may attend. 

"Available from Thermodynamics Research Center, The TcxasA&M University. 
Colk•gc Sl:ilion. TX 77843*31 l I. 

'' Available from lhe American Nalional Standards Institute, 25 W. 43rd St., 4th 
Floor, :--Jew York, '.\jy I 0036. 

"' Supporting data have been flied at ASTM Jnlcmatinnal Jlc:idqm1rters rind may 
he ohl:1incd by requesting Research Report RR: 003-1007. 

Copynghl (!'J ASTM ln1ernahona!, 100 Barr Harbor Drive, PO Box C700, Wes I Conshohocken, PA 19428-2959. Urnted S1o1es. 

Copyright by ASTM lnt'I (nil rights reserved); 
Reproduction authorized per License Agreement with (); Mon Apr 19 17:06:32 EDT 2004 

18 



1 

I 

l 
,; J 

" 1 

l 

l 

j 

,. D 3588 - 98 (2003) 

By these relationships, I Btu= I 055.055 852 62 J (exact). For 
most purposes, the value (rounded) I Btu = 1055.056 J is 
adequate. 

3.1.2 compressibility factor (z)-the ratio of the actual 
volume of a gi'Ven mass of gas at a specified temperature and 
pressure to its volume calculated from the ideal gas law under 
the same conditions. 

3.1.3 gross heating va/m_.,_the amount of energy transferred 
as heat from the complete, ideal combustion of the gas with air, 
at standard temperature, in which all the water formed by the 
reaction condenses to liquid. The values for the pure gases 
appear in GPA Standard 2145, which is revised annually. Jfthe 
gross heating value has a volumetric rather than a mass or 
molar basis, a base pressure must also be specified. 

3.1.4 net heating value-the amount of energy transferred 
as heat from the total, ideal combustion of the gas at standard 
temperature in which all the water formed by the reaction 
remains in the vapor state. Condensation of any "spectator" 
water does not contribute to the net heating value. If the net 
heating value has a volumetric rather than a mass or molar 
basis, a base pressure must also be specified. 

3.1.5 relative density-the ratio of the density of the gas­
eous fuel, under observed conditions of temperature and 
pressure, to the density of dry air (of normal carbon dioxide 
content) at the same temperature and pressure. 

3.1.6 standard cubic foot ~f' gas-the amount of gas that 
occupies I tr' (0.028 m3

) at a temperature of 60°F (I 5.6°C) 
under a given base pressure and either saturated with water 
vapor (wet) or free of water vapor (dry) as specified (see ANSI 
Z I 32.1 ). In this practice, calculations have been made at 
14.696 psia and 60°F (15.6°C), because the yearly update of 
GPA 2145 by the Thermodynamics Research Center, on which 
these calculations are based, are given for this base pressure. 
Conversions to other base conditions should be made at the end 
of the calculation to reduce roundoff errors. 

3.1.7 standard temperature (USA)-fi0°F (15.6°C). 
3.2 Symbols: 
3.2. l Nomenclature: 
3.2.1.1 B-second virial coefficient for gas mixture 
3.2.1.2 ~ -summation factor for calculating real gas 

correction (alternate method) 
3.2.l.3 (cor)-corrected for water content 
3.2.1.4 (dry)-value on water-free basis 
3.2.1.5 d--<lensity for gas relative to the density of air. 
3.2. l .6 cid -ideal relative density or relative molar mass, 

that is, molar mass of gas relative to molar mass of air 
3.2.J.7 GM-molar mass ratio 
3.2.1.8 ft;/, -gross heating value per unit mass 
3.2.1.9 H~1-gross heating value per unit volume 
3.2. J .10 H!;' -gross heating value per unit mole 
3.2.1.11 h;~ -net heating value per unit mass 
3.2.1.12 1,::'-net heating value per unit volume 
3.2.1.13 h~J-net heating value per unit mole 
3.2.1.14 a, b, c-in Eq I, integers required to balance the 

equation: C, carbon; H, hydrogen; S, sulfur; 0, oxygen 
3.2.1.15 (id)-ideal gas state 
3.2.1.16 (/)-liquid phase 
3.2.1.17 1\1-molar mnss 

Copyright by /\STM Int'I (all rights reserved); 
2 

3.2.1.18 m-mass flow rate 
3.2.1.19 n-number of components 
3.2.1.20 ?-pressure in absolute units (psia) 
3.2.1.21 Q;,,-ideal energy per unit time released as heat 

upon combustion 
3.2.1.22 R-gas constant, I 0. 73 I 6 psia.fi3/(lb mol•R) in this 

practice (based upon R = 8.3 I 4 48 J/(mol•K)) 
3.2.1.23 (sat)--<lenotes saturation value 
3.2.1.24 T-absolute temperature, 0 R = °F + 459.67 or K = 

°C + 273.15 
3.2.1.25 (T. ?)-value dependent upon temperature and 

pressure 
3.2.1.26 V-gas volumetric flow rate 
3.2.1.27 x-mole fraction 
3.2.1.28 Z-gas compressibility factor repeatability of prop-

erty 
3 .2.1.29 Ii-repeatability of property 
3.2.1.J0 p--<lensity in mass per unit volume 
3.2.1.31 Li~, -property summed for Components 

through n, whei-c n represents the total number of components 
in the mixture 

3.2.2 Superscripts: 
3.2.2.1 id-ideal gas value 
3.2.2.2 I-liquid 
3.2.2.J er-value at saturation (vapor pressure) 
3.2.2.4 '-reproducibility 
3 .2.3 Subscripts: 
3.2.3.J a-value for air 
3.2.3.2 a-relative number of atoms of carbon in Eq J 
3.2.3.3 !>-relative number of atoms of hydrogen in Eq I 
3.2.3.4 c-relative number of atoms of sulfur in Eq J 
3.2.3.5 j-property for componentj 
3.2.3.6 ii-non-ideal gas property for component i 
3.2.3.7 ij-non-ideal gas property for mixture of i and/ 
3.2.3.8 Ji-non-ideal gas property for component/ 
3.2.3.9 w-value for water 
3.2.3.10 I-property for Component I 
3.2.3.11 2-propcrty for Component 2 

4. Summary of Practice 

4.1 The ideal gas heating value and ideal gas relative 
density at base conditions ( 14.696 psia and 60°F (5.6°C)) are 
calculated from the molar composition and the respective ideal 
gas values for the components; these values are then adjusted 
by means of a calculated compressibility factor. 

5. Significance and Use 

5. J The heating value is a measure of the suitability of a 
pure gas or a gas mixture for use as a fuel; it indicates the 
amount of energy that can be obtained as heat by burning a unit 
of gas. For use as heating agents, the relative merits of gases 
from different sources and having different compositions can 
be compared readily on the basis of their heating values. 
Therefore, the heating value is used as a parameter for 
determining the price of gas in custody transfer. It is also an 
essential factor in calculating the efficiencies of energy con­
version devices such as gas-fired turbines. The heating values 
of a gas depend not only upon the temperature and pressure, 
but also upon the degree of saturation with water vapor. 

Reproduction authorized per License Agreement with ( ): Mon /\pr 19 17:06:32 EDT 2004 
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However, some calorimetric methods for measuring heating 
values are based upon the gas being saturated with water at the 
specified conditions. 

5.2 The relative density (specific gravity) ofa gas quantifies 
the density of the gas as compared with that of air under the 
same conditions. • 

6. Methods of Analysis 
6.1 Dctcm1ine the molar composition of the gas in accor­

dance with any ASTM or GPA method that yields the complete 
composition. exclusive of water, but including all other com­
ponents present in amounts of 0.1 % or more, in tcnns of 
components or groups of components listed in Table I. At least 
98 % of the sample must be reported as individual components 
( that is, not more than a total of 2 % reported as groups of 
components such as butanes, pcntanes, hexanes, butencs, and 

so forth). Any group used must be one of those listed in Table 
I for which average values appear. The following test methods 
are applicable to this practice when appropriate for the sample 
undertest:TcstMcthods D 1717, D 1945, D 2163, and D 2650. 

7. Calculation-Ideal Gas Values; Ideal Heating Value 

7. l An ideal combustion reaction in general tenns for fuel 
and air in the ideal gas state is: 

C,H,S, (id) + (u + h/4 + c)O,\id) = uCO,(id) + (h/2)H,O (id or I) 
+ cSO,Ud) (I) 

where id denotes the ideal gas state and / denotes liquid 
phase. The ideal net heating value results when all the water 
remains in the ideal gas state. The ideal gross heating value 
results when all the water fmmed by the reaction condenses to 
liquid. For water, the reduction from H20(id) to H20(/) is Ff,~ 

TABLE 1 Properties of Natural Gas Components at 60gF and 14.696 pslaA 

Compound Formula 
Molar Mass, Molar Mass, ---;:;-ld_e_al_G_r_os_s_H_,•,.•_U_ag_Va_l_u•_"-c-----,,-'d_e_a_l N_e_l_H..,•,.•_tin~g~V_a_lu_e....,,__ Summation 
lb·lbmoi-1 s Ratio, a1r1c J-t: , fl:. , Hf , H:f , ~ , H; , Factor, b1, 

kJ · mot1 Btu · lbm-1 Btu • ft"" 3 kJ • mol1 Btu• lbm-1 Btu • tt··3 psla-1 

Hydrogen 
Helium 
Waler 
Carbon monoxide 
Nitrogen 
Oxygen 
Hydrogen sulfide 
Argon 
Carbon dioxide 

Air 

Methane 
Ethane 
Propane 
/'..Butane 
n-Butane 
i-Pentane 
n-Pentane 
n-Hexane 
n-Heptane 
n-Octane 
n-Nonane 
n-Decane 

Neopentane 
2-Methylpenlane 
3-Methylpentane 
2,2-Dimethy/butane 
2,3-Dlmethylbutane 
Cyclopropane 
Cyclobutane 
Cyclopentane 
Cyclohexane 
Ethyne {acetylene) 
Ethane (ethylene) 
Propene (propylene) 
Benzene 

Butanes (ave) 
Pentanes (ave) 
Hexanes (ave) 
Butenes (ave) 
Pentenes (ave) 

H, 
He 
H20 
co 
N, 
o, 
H2S 
Ar 
co, 
E 

C5H12 
CoH14 
Ci;H14 
C6H14 

CnH14 
C3Ho 
C4Hn 
C5H10 
C,;H12 
C2H2 
C2H4 
C1H11 

CnH11 

C4H10 
CsH12 
Cr,H14 
C4Ho 
C1>H10 

2.0159 
4.0026 

18.0153 
28.010 
28.0134 
31.9988 
34.08 
39,948 
44.010 

28.9625 

16.043 
30.o70 
44.097 
58.123 
58.123 
72.150 
72.150 
86.177 

100.204 
114.231 
128.258 
142.265 

72.015 
86.177 
86.177 
86.177 
86.177 
42.081 
56.108 
70.134 
84.161 
26.038 
28.054 
42.081 
78.114 

58.123 
72.150 
86.177 
56.108 
70.134 

0.069 60 
0.138 20 
0.62202 
0.967 11 
0.967 23 
1.1048 
1.1767 
1.379 3 
1.5196 

1.000 0 

0.553 92 
1.038 2 
1.5226 
2.0068 
2.006 8 
2.491 2 
2.491 2 
2.975 5 
3.459 8 
3.9441 
4.428 4 
4.912 7 

2.491 2 
2.9755 
2.9755 
2.9755 
2.9755 
1.452 9 
1.9373 
2.421 5 
2.9059 
0.8990 
0.9686 
1.452 9 
2.6971 

2.006 8 
2.491 2 
2.975 5 
1.937 2 
2.421 5 

286.20 
0 

44,409 
282.9 

0 
0 

562.4 
0 
0 

0 

891.63 
1562.06 
2220.99 
2870.45 
2879.63 
3531.5 
3535.8 
4198.1 
4857.2 
5515.9 
6175.9 
6834.9 

3517.27 
4190.43 
4193.03 
4180.63 
4188.41 
2092.78 
2747.08 
3322.04 
3955.84 
1301.32 
1412.06 
2059.35 
3202.74 

2875 
3534 
4190 
2716 
3375 

61022 
0 

1059.8 
4342 

0 
0 

7 094.2 
0 
0 

0 

23 891 
22333 
21 653 
21 232 
21 300 
21 043 
21 085 
20943 
20839 
20759 
20 701 
20 651 

20958 
20905 
20 918 
20856 
20 895 
21 381 
21 049 
20364 
20208 
21 487 
21640 
21 039 
18 177 

21 266 
21 056 
20904 
20 811 
20 691 

324.2 
0 

50.312 
320.5 

0 
0 

637.1 
0 
0 

0 

1010.0 
1769,7 
2516.1 
3251.9 
3262.3 
4000.9 
4008.9 
4755.9 
5502.5 
6248.9 
6996.5 
7742.9 

3985 
4747 
4750 
4736 
4745 
2371 
2747 
3764 
4482 
1474 
1600 
2333 
3742 

3257 
4003 
4747 
3077 
3824 

241.79 51 566 273.93 
0 0 0 
0 0 0 

282.9 4 342 320.5 
0 0 0 
0 0 0 

517.99 6 534 586.8 
0 0 0 
0 0 0 

0 

802.71 
1428.83 
2043.3 
2648.4 
2657.6 
3265.0 
3269.3 
3887.2 
4501.9 
5116.2 
5731.8 
6346.4 

3250.8 
3879.6 
3882.2 
3869.8 
3877.5 
1959.6 
2569.4 
3100,0 
3689.4 
1256.9 
1323.2 
1926.1 
3169.5 

2653 
3267 
3879 
2538 
3153 

0 

21 511 
20429 
19 922 
19590 
19658 
19456 
19 481 
19 393 
19 315 
19256 
19213 
19176 

19 371 
19 355 
19 367 
19 306 
19344 
20020 
19 688 
19 003 
18 847 
20753 
20 278 
19 678 
17 444 

19 623 
19 469 
19353 
19450 
19 328 

0 

909.4 
1618.7 
2314,9 
3000.4 
3010.8 
3699.0 
3703.9 
4403.9 
5100.3 
5796.2 
6493.6 
7189.9 

3683 
4395 
4398 
4384 
4393 
2220 
2911 
3512 
4180 
1424 
1499 
2182 
3591 

3006 
3702 
4395 
2876 
3572 

0 
0 
0.0623 
0.0053 
0.0044 
0.0073 
0.0253 
0.0071 
0.0197 

0.0050 

0.0116 
0.0239 
0.0344 
0.0458 
0.0478 
0.0581 
0.0631 
0.0802 
0.0944 
0.1137 
0.1331 
0.1538 

0.080 
0.080 
0.080 
0.080 

0.021 
0.020 
0.033 
0.069 

0.046 
0.062 
0.0B0 
0.046 
0.060 

A This table is consistent with GPA 2145-89, but ii is necessary to use the values from the most recenl edition of GPA 2145 for custody transfer calculations. 
8 1984 Atomic Weights: C = 12,011, H = 1.00794, 0 = 15.9994, N = 14.0067, S = 32.06. 
c Molar mass ratio is the ratio of the molar mass of the gas to that of air. 
0 Based upon ideal reaction; the entry for water represenls the total enthalpy of vaporization. 
1 Compos1t1on from: F. E. Jones, J. Res. Nat. Bur. Stand .. Vol. 83,419, 1978 . 
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- Ff,,. , the ideal enthalpy of vaporization, which is somewhat 
larger than the enthalpy of vaporization II;" - H'/ . 

7.1.1 Because the gross heating value results from an ideal 
combustion reaction, ideal gas relationships apply. The ideal 
gross heating value per unit mass for a mixture, ff:!, , is: 

" " 
ff,;t = ~ x/1~11;[1 I ~ ·'}~ 

J"'I J"'I 
(2) 

where:~~; is the mole fraction ofComponcntj, ~ is the molar 
mass of Component j from Table I, and n is the total number 
,~j' c:ompone,its. 

7 .1.2 H,tj is the pure component, ideal gross heating value 
per unit mass for Componentj (at 60°F (!5.6°C) in Table I). 
Values of H;: arc independent of pressure, but they vary with 
temperature. 

7.2 !deal Gas Density 
7.2.1 The ideal gas density, pM, is: 

" 
p"' = I Pl R1) i x/0 = MP/RT ,., 

where: Mis the molar mass of the mixture, 

" 
M= Lx1~ 

)•I 

(3) 

(4) 

Pis the base pressure in absolute units (psia), R is the gas 
constant, 10.7316 psia.ft'/(lb mol•0 R) in this practice, based 
upon R = 8.31448 Jl(mol•K), Tis the base temperature in 
absolute units (0 R = °F + 459.67), Values of the ideal gas 
density at 60°F ( I 5.6°C) and 14.696 psia are in GPA Standard 
2145, 

7.3 Ideal Relative Density: 
7.3.1 The ideal relative density J" is: 

d" = ji -~A = IxiM/M" = MIM,, (5) 

where: M
11 

is the molar mass of air. The ideal relative density 
is the molar mass ratio. 

7.4 Gross Heating Value per Unit Volume: 
7.4.1 Multiplication of the gross heating value per unit mass 

by the ideal gas density provides the gross heating value per 

unit volume. If;' : 
(6) 

"1,~ is the pure component gross heating value per unit 
volume for Componentj at specified temperature and pressure 
(60°F (15.6°C) and 14.696 psia in Table I, ideal gas values). 

7.4.2 Conversion of values in Table I to different pressure 
bt1scs results from multiplying by the pressure ratio: 

H;' II')= H;:' II'= 14.696) X /'/14,696 (7) 

7.5 Real Ga.\· Values-Compressibility Factor: 
7.5.1 The compressibility factor is: 

(8) 

where p is the real gas density in mass per unit volume. At 
conditions near ambient, the truncated virial equation of state 
satisfactorily represents the volumetric behavior of natural gas: 

1/.IT.Pl= I + BP/RT 19) 

where B is the second virial coefficient for the gas mixture. 
The second virial coefficient for a mixture is: 

where B_ii is the second virial coefficient for Component j and 
Bii is the second cross virial coefficient for Components i andj. 
The second virial coefficients arc functions of temperature. Eq 
9 can be used with Eq IO for calculation of the compressibility 
factor for the various pressure bases, but it is not accurate at 
pressures greater than two atmospheres. Special treatment is 
not required for H2 and He at mole fractions up to 0.01. 
Calculations can be made with Bii = 0 for hydrogen and helium. 

7.5.2 Eq 9 and Eq IO for calculation of Z(T.P) for a gas 
mixture are rigorous but require considerable calculations and 
information that is not always available. An alternative, ap­
proximate expression for Z(T.P) that is more convenient for 
hand calculations is: 

( 11) 

where 13;; = B1/RT and v'i3; is the summation factor for 
Componentj. Values of v'i3; at· 60°F ( I 5,6°C) appear in Table 
2. The method based upon Eq 11 has been adopted for this 
practice. 

7,6 Real Gas Density: 
7.6.1 The real gas density p at a specific temperature and 

pressure is: 

p=p"'IZ (12) 

where: phi and Z arc evaluated at the same temperature and 
pressure. 

7.7 Real Relative Density: 
7.7.1 The real relative density dis: 

d = pip., = MZ.,IM,7 ( 13) 

7.8 Real Heating Value-The real heating value is not given 
by division of the ideal heating value by the compressibility 
factor. Real gas heating values differ from the ideal gas values 
by less than one part in 104 at 14.696 psia, which is of the order 
of the accuracy of the heating values. 

7.9 Gross Heating lirlue <~l Water Wet GC1s: 
7.9.1 If the gas contains water as a component but the 

compositional analysis is on a dry basis, it is necessary to 
adjust the mole fractions to reflect the presence of water. The 
corrected mole fractions are: 

.1.)cor) = x
1

(1 x,..) (14} 

The mole fraction of water can range from zero up to the 
saturated value. The saturated value for xw is, assuming 
Raoult's Law: 

( 15) 

where: ?::. is the vapor pressure of water (0.256 36 psia at 
60°F (15.6°C)J. 

7.9.2 Technically, water has a gross heating value, the ideal 
enthalpy of condensation. [f only the water that is formed 
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TABLE 2 Example Calculations of Gas Properties at eoaF and 14.696 psla (Gas Analysis on Dry Basls)A 

Norn-Division of HJ" by Z docs not give a real gas heating value but rather an ideal gas healing value per real cubic feet. Any digits carried beyond 
I part in I 000 arc not significant but only allicviatc roundoff error. Although CO2 has a carbon atom, its a ""' 0 because it is not part of the fuel fonnula 

C,.HriS-,, 
Compound x, a, ~, ,, H./;1 <i;' 

Methane 0.8302 1 4 0 1010,0 0.553 92 
Ethane 0,0745 2 6 0 1769.7 1.038 20 

Propane 0.0439 3 8 0 2516.1 1.522 60 

i-Butane 0.0083 4 10 0 3251,9 2.006 80 

n-Butane 0.0108 4 10 0 3262.3 2.006 60 

/..Pentane 0.0031 5 12 0 4000.9 2.491 20 
n-Pentane 0.0025 5 12 0 4008.9 2.491 20 

Hexane 0.0030 6 14 0 4755.9 2.975 50 

Hallum 0.0003 0 0 0 0 0.13820 

Nitrogen 0.0032 0 0 0 0 0.967 23 

Carbon dioxide 0.0202 0 0 0 0 1.519 60 

Summation 1.0000 

Axw= (0.256 36)/14.696 = 0.0174 
Gld (dry gas)= 0.6991 
Z{dry gas}= 1 - (0.014 81]2(14.696) = 0.9968 
Z(dry air)= 1 - (0.0050]'(14.696) = 0.9996 
G (dry gas, dry air)= 0.6991(0.9996)/0.9968 = 0.7011 
G (dry gas, sat air)= 0.6991(0.9995)/0.996S = 0.7010 
Hv" (dry gas, dry air)= 1179.7 Btu·ft-3 
Hv'd (sat gas, dry air)= 1179.7(0.9826) = 1159.1 Btu·ft"3 

I - Xw = 0.9826 
Gld (sat gas}= 0.6991(0.9826) + 0.0174(0.622 02) = 0.6978 
Z(sat gas)= 1 - [0.9826(0.014 81) + 0.0174(0.0623)12(14.696) = 0.9964 
Z{sat air)= 1 - (0.9826(0.0050) + 0,0174(0.0623)]2(14.696) = 0.9995 
G (sat gas, dry air)= 0.6978(0.9996)/0.9964 = 0.7001 
G (sat gas, sat air)= 0.6978(0.9995)/0.9964 = 0.7000 
{Hvd!Z}(dry gas, dry air)= 1179.7/0.9968 = 1183.5 Btu·«-3 

{HV"IZ) (sat gas, dry air)= 1159.1/(0.9964) = 1163.3 Btu·ft-3 

during the combustion condenses, then the heat released upon 
combustion of a wet gas with dry air becomes: 

H::'(wctgas) = (1-x.)H;'(drygas) (16) 

For water-saturated gas, x., at 60° F (15.6° C) is 0.256 36/Ph 
where Ph is the base pressure. Eq 16 is adequate for custody 
transfer applications as a matter of definition. However, this 
equation docs not accurately describe the effect of water upon 
the heating value. Appendix Xl contains a rigorous examina­
tion of the effect of water. 

7.10 Ca/cu/atio11 cf the Ideal Energy Released as Heat: 
7.10.1 When multiplied by the gas flow rate, the ideal gross 

heating value provides the ideal energy released as heat upon 
combustion, (!" , an ideal gas property: 

( 17) 

where ,his the mass flow rate. For an ideal gas, the mass flow 
rate is related to the volumetric flow rate, 0d , by: 

,ii= V" ri,/ ( 18) 

and 

i,!'1 = ,-,.,,H:1 I 19) 

7.10.2 The ideal gas flow rate is related to the real gas flow 
rate by: 

(20) 

where Vis the real gas volumetric flow rate and Z(T,P) is the 
real gas compressibility factor at the same T and P. Hence, 
combining Eq 19 and Eq 20 gives: 

5 

b, xp, xAJ, Xrt, x1 H./{' x, Gt x/J, 

O.o116 0.8302 3.3208 0 838.5 0.4599 0.00963 
0.0239 0.1490 0.4470 0 131.8 0.0773 0.001 76 
0.0344 0.1317 0.3512 0 110,5 0.0668 0.001 51 
0.0458 0.0332 0.0830 0 27.0 0.0167 0.000 38 
0,0476 0.0432 0.1080 0 35.2 0.0217 0.000 52 
0.0581 0.0155 0.0372 0 12.4 0.0077 0.000 16 
0.0631 0.0125 0.03 0 10.0 0.0062 0.000 16 
0.0802 0.0180 0.0420 0 14.3 0.0089 0.000 24 

0 0 0 0 0 0,0000 0,000 00 
0.0044 0 0 0 0 0.0031 0.000 01 
0.0197 0 0 0 0 0.0307 0.00040 

1.2333 4.4192 0 1179.7 0.6991 0.014 81 

(t' = H;' VIZ I T.P) (21) 

Non: I-The ideal energy released per unit time as heat upon com­
bustion, (j'1 

, can be calculated rn;ing the mass flow rate (Eq 17), the ideal 
gas flow rate (Eq 19), or the real gas flow rafe (Eq 21), but is always an 
ideal gas property. Division of H~1 by the gas compressibility factor Z(1; P) 
does not produce a real gas heating value but only allows calculation of 
(j'1 using the real gas flow rate rather than the ideal gas Uow rate. 

8. Precision 

8.1 The properties reported in this practice derive from 
experimental enthalpy of combustion measurements which, in 
general, are accurate to I part in IOOO. The extra digits that 
appear in the accompanying tables alleviate problems associ­
ated with roundoff errors and internal consistency, but they are 
not significant.Table 3 

8.2 The values of properties in this practice arc those that 
appear in GPA Standard 2172-97, Fig. 23-2 of the GPSA 
Engineering Data Book, GPA TP-17, and the TRC Thcnnody­
namic Tables-Hydrocarbons. GPA Standard 2145 is updated 
annually and the values in that standard should be used in all 
calculations. 

NoTt 2-'lltree sources of error must be considered: errors in heating 
values of the components, errors in the calculated compressibility factor, 
and errors in the composition. The uncertainty (twice the standard 
deviation) of the ideal gas heating values for components should be 
0.03 %. Such errors uffCct the bias and the agreement between calculotcd 
and measured heating vnlues, but they do not atleet the precision. Error in 
the calculated compressibility factor varies with the composition of the 
gas, but for natural gas. this error should be less than 0.03 % and 
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TABLE 3 Example Calculations of Gas Properties at so•F and 14.696 psla (Gas Analysis on Wet Basls)A 

Non:---Division of Hv"1 by Z does not give a real gas heating value but rather an ideal gas heating value per real cubic feet. Any digit,; carried beyond 
I part in 1000 arc not significant but only allieviate roundoff error. Although CO2 has a carbon atom, its a""' 0 because it is not part of the fuel fonnula 
C,.Hp.S..,. 

Compound x, a, ~, 
Methane 0.8157 1 4 
Ethane 0.0732 2 6 
Propane 0.0431 3 8 
I-Butane 0.0082 4 10 
n-Butane 0.0106 4 10 
i-Penlane 0.0030 5 12 
n-Pentane 0.0025 5 12 
Hexane 0.0029 6 14 
Helium 0.0003 0 0 
Nitrogen 0.0031 0 0 
Carbon dioxide 0.0198 0 0 
Water 0.0174 0 0 

Summation 1.0000 

AGld (sat gas)= 0.6977 
z {sat gas)= 1 - (0.015 64]2(14.696) = 0.9964 
z (dry air)= 1 - (0.0050]2(14.696) = 0.9996 

" 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

G (sat gas, dry air) = 0.6977(0.9996)/0.9964 = 0.6999 
H\/d (sat gas, dry a!r) = 1160.0- 0.9 = 1159.1 Btu·ft"3 

H,i/ 
1010.0 
1769.7 
2516.1 
3251.9 
3262.3 
4000.9 
4008.9 
4755.9 

0 
0 
0 

50.3 

z {sat air)= 1 - (0.9826(0.050) + 0.0174(0.0623)]2(14.696) = 0.9995 
G (sat gas, sat afr) = 0.6977(0.9995)10.9964 = 0.6999 
{Ho,id/2){sat gas, dry air)= 1159.1/(0.9964) = 1163.3 Btu·n-3 

d/' 
0.553 92 
1.038 20 
1.522 60 
2.006 80 
2.006 80 
2.491 20 
2.491 20 
2.975 50 
0.138 20 
0.967 23 
1.519 60 
0.622 02 

negligible compared to errors arising from uncertainty in composition. In 
this practice, th.e e1Tors in the heating values of the components and the 
calculated compressibility factor, Z, are neglected. The precision of the 
method is related to the repeatability and reproducibility of the analysis. 
An example appears in . 

Non: 3-lt is esscntiul to include all components in the gas sample that 
appear with mole fractions greater than or equal to 0.001 in the analysis. 
Some routine analyses do not determine compounds such as He and H2S, 
but these compounds are important to the calculntions. 

8.3 Repeatability: 
8.3.1 !fall the components arc analyzed and the results are 

nonnalized, then the repeatability of the heating value, BH is: 

t " 
-- "<' [(11'1 - H':')'l>x ]2 
(H'">2 ;-=i j ') 

(22) 

8.3.2 If the results of the analysis are made to sum to 1.0 by 
calculating the methane mole fraction as the difference be­
tween I .0 and the sum of the mole fractions of the other 
components, then 

b, xµ, x,13, XN, x1 H1/f x, Gt x,b, 
0,0116 0.8157 3.2629 0 823.9 0.4518 0.009 46 
0.0239 0.1464 0.4392 0 129.5 0.0760 0.001 75 
0.0344 0.1294 0.3451 0 108.5 0.0657 0.001 48 
0.0458 0.0326 0.0816 0 26.5 0,0164 0.000 37 
0.0478 0.0424 0.1061 0 34.6 0.0213 0.000 51 
0.0581 0,0152 0.0366 0 12.2 0.0076 0.000 18 
0.0631 0.0123 0.0295 0 9.8 0.0061 0.000 15 
0.0802 0.0177 0.0413 0 14.0 0,0088 0.000 24 

0 0 0 0 0 0 0 
0.0044 0 0 0 0 0.0030 0 
0.0197 0 0 0 0 0.0302 0,000 39 
0.0623 0 0 0 0.9 0.0108 0.001 09 

1.2118 4.3421 0 1160.0 0.6977 0.01564 

(23) 

where Bx; is the repeatability of the method of analysis for 
Component j. The differences between heating values calcu­
lated from successive pairs of analysis performed by the same 
operator using the same sample of gas and the same instrument 
should exceed 2&H in only 5 % of the tests when &H is taken 
as one standard deviation. 

8.4 Reproducibility-The reproducibility &H' is calculated 
from Eq 22 and Eq 23 using &x' ;, the reproducibility of the 
method of analysis for Compound j. The difference between 
heating values calculated from analysis obtained in different 
laboratories is expected to exceed '6H' for only 5 % of the 
analyses. 

APPENDIXES 

(Nonmandatory Information) 

XI. EFFECT OF WATER UPON THE HEATING VALUE 

X 1.1 Custody transfer of natural gas uses a simple pricing 
equation that states that the cost of gas is the rate of energy 
released upon combustion multiplied by the price of gas per 
energy unit multiplied by the time or accounting period. The 
rate of energy released upon combustion is the product of the 
heating value of the gas and the flow rate of the gas. The flow 
rate of the gas requires knowledge of the compressibility factor 
and the relative density of the gas. All three custody transfer 
properties (heating value. compressibility factor. and relative 

Copyright by ASTM lnt'I (all rights reserved); 
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density) can be calculated from the composition given pure 
component property tables. The equations for calculating the 
properties of dry natural gas arc well known, but this appendix 
also presents an account of the effects of water contained in the 
gas and in the air used to burn the gas. 

X l .2 The heating value of a natural gas is the absolute 
value of its enthalpy of combustion in an ideal combustion 
reaction. The heating value is. therefore, an ideal gas property 
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that can be calculated unambiguously from tables of pure 
component values and it has no pressure dependence. 

X 1.3 An ideal combustion reaction with fuel and air in the 
ideal gas state and the possibility of water in the fuel and air is: 

C'.,H,S,(id) + (<> + ~/4 + 1)11 + e)O,(id) 
+ 0.043 83(<>+ ~/4 + 1)(1 + e)Ar(id) (XI.I) 

+ [0.001 62(u + fl/4 + 1)(1 + <) + x,1(1-xN -xc)JC02(id) 

+ [3.728 73(<> + ~/4 + 1)1 I + <) + -'N I ( I -x.v -xc)JN,Ud) + (11,', 

+ n::.)H:P (idJ 

=[a+ 0.001 62(<> + W4 + 1)(1 + <) + x/(1 -xN -xc)JCO,ih~ 

+ n;~H~O (id) + n),H:P (I) + 1S02(id) 

+ [3.728 73(cx + ~/4 + 1)(1 + el 
+ x/(1 -x,,.. -.tc)]N2Ud) 

+ 0.043 83(<> + ~/4 + 1)( I + <)Ar (id) + (<> + ~/4 + 1)e02(id) 

where: ex, 13, and 'Y are stoichiometric coefficients, e is the 
fraction excess air, the composition of air is assumed to be that 
of Table XI.I,~ and the moles of water contained in the gas, 
n;~ are the moles of water contained in the air, n;" arc the moles 
of water contained in the product gas mixture, n1

1
" are the moles 

of gas that actually condense, Xe is the mole fraction of CO2 in 
the gas, and xN is the mole fraction of N2 in the gas. If air has 
been injected into the gas, it is assumed that the effect is 
accounted for in the excess fraction e. Fuel gas mixtures would 
have non-integer values of a., t3 and -y. 

X 1.4 It is customary to define hypothetical reference states 
for the water formed by the reaction denoted by Eq I ( as 
opposed to "spectator" water that enters the reaction carried by 
the gas or air). If we assume that the water formed in the 
reaction remains in the ideal gas state, the heating value is 
termed "net." If we assume that the water formed in the 
reaction condenses totally to the liquid state, the heating value 
is tcnned "gross.'' The gross heating value is greater than the 
net heating value by the ideal enthalpy of vaporization for 
water: 

heating value (gross) - heating value (net) = H,,.(id)-H,~(/) 
(Xl.2) 

where: 
H enthalpy, 
I = liquid state, and 
w = water. 

The quantity H,, (id) - H,..(/) is the ideal enthalpy of 
vaporization for water. 

X 1.5 lt is possible to calculate a real gas heating value 
rather than using a hypothetical state, but the calculations are 
tedious, the numerical values are negligibly different, and the 
mathematical simplicity of the defining equation is lost. It is 
customary in the gas industry to use gross heating value for 
most calculations, so for the remainder of this appendix, the 
tenn "heating value" refers to the gross value. 

X 1.6 Eq 7 in Section 7 provides the recipe to convert the 
heating value from one base pressure to another. Note that 
when using Eq 7, H/1 should be calculated using the values 
from Table I before converting the pressure; the individual 
values in Table 1 should not be converted. Conversion to 
another temperature is more complicated. Heating value data 
exist at 25°C based upon the reaction: 

C,,H,S,Ud) + (ex+ ~/4 + 1J02(idJ = aCO,(id) + (~/2)H,O (n 
+ 1S0,(id) (X 1.3) 

Xl.7 The experiments use pure oxygen and are corrected to 
stoichiometric proportions. It is necessary to correct the sen• 
sible heat effects to arrive at a different temperature: 

where: 

Hn"1{1) = Hn"1 (25) + Jr ['S' C'' .. 'S' e,•0-~!- 7' /' 7-' pJUl 
(Xl.4) 

(Xl.5) 

(Xl.6) 

and: C/ is the ideal specific heat at constant pressure, r 
denotes reactants and r' denotes products. 

TABLE X1.1 Example Calculation of Precision 

Composition, w:-~ Repeatability Reproducibility 

Compound x, Btu•fr3 I{ ~-li;/1axf [( w:- H:!i)IIXl ax, {Blu•1t""3)2 "'1 (Btu•~·3 )2 

Methane 0.8302 169.7 0.0010 0.029 0.0020 0.115 

Ethane 0.0745 -590.0 0.0002 0.014 0.0004 0.056 

Propane 0.0439 -1336.4 0.0002 0.071 0.0004 0.286 

lsobutane 0.0083 -2072.2 0.0001 0.043 0.0002 0.171 

Butane 0.0108 -2082.6 0.0002 0.173 0.0004 0.694 

lsopentane 0.0031 -2821.2 0,0001 0.080 0.0002 0.316 

Pentane 0.0025 -2829.2 0.0001 0.080 0.0002 0.320 

Hexane 0.0030 -3576.2 0.0001 0.128 0.0002 0.512 

Helium 0.0003 1179.7 0.0001 0.014 0.0002 0.056 

Nitrogen 0.0032 1179.7 0.0001 0.014 0.0002 0.056 

Carbon dioxide 0.0202 1179.7 0.0002 0.056 0.0004 0.223 

Total 1.0000 0.702 2.807 

Copyright by ASTM Int'! (all rights reserved); 
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X2. ACCOUNTING FOR WATER 

X2. l If the gas contains water (or must be assumed to be 
saturated) but the compositional analysis is on a dry basis, it is 
necessary to adjust the mole fractions to account for the fact 
that water has displaced some gas, thus lowering the heating 
value. The mole fraction of water in the gas results from the 
definition of relative humidity: 

(X2.I) 

(Based upon one mole of the fuel C0 H~S,) where h" is the 
relative humidity of the gas, p;: is the vapor pressure of water, 
and nll' denotes moles of water. For saturated gas lri; is unity. 
Rearranging Eq X2. l gives the moles of water: 

nw = x/(1-xw) (X2.2) 

The corrected mole fractions then become: 

X;(cor) = x;[ 1 ~ n,..] = .t{ 1 + x)(l-xw)] = (1-x,v)x, 
(X2.3) 

and the heating value becomes: 
N 

HJ"= (1-xwlL 4,y Hv:" 
i•l 

(X2.4) 

where water is not included in the N components of the 
summation. If the compositional analysis determines xw and 
w;.1ter is included in the N components of the summation: 

N 

HvM = ~ x;"'' HJ,"- x.,H1{~ 
i'"'I 

(X2.5) 

X2.2 It is necessary to remove the effect of water because, 
although water has a heating value, it is only a condensation 
effect. Water carried by wet gas (spectator water) does not 
actually condense, and only water formed in the reaction 
contributes to heating value. 

X2.3 Accounting for water in the above manner is sufficient 
for defined custody transfer conditions, but when trying to 
model actual situations, the question becomes much more 
complicated. It is obvious that all of the reaction water actually 
cannot condense because in a situation in which both gas and 
air are dry some of the reaction water saturates the product 
gases and the remainder condenses. It is possible to account for 
these effects in a general manner. To do so, it is necessary to 

I I J! " I' d I ca cu ate fT1V , nw • nw , an nw . 

W.:J[l + (xN + xc)I( 1- xN ·- xr) + nf] = If P,:JP (X2.6) 

11~. = (If P,/P)/[( I -xN -xc)( I - frl!P,~JP) 

n::1[4.77418(a + W4 + 1)(1 + e) + n;:.J = h"f',:IP (X2.7) 

n:; = 4.77418(a + W4 + 1)(1 + e)(h"f',:!P)l(l-h"f',:JP) 

n;;.1 {a + 1 + (.r.v + Xe)!( I - .r.v - Xe) + (u + ~/4 + 1)[0.001 62( I + e) 
(X2.8) 

+3.728 73(1 + e) + 0.043 83(1 + e) + ej + n;;) = f',:JP 

n~ ={a+ 1 + (x.v + .r,-)/(1-x,v -xcl + (u + W4 + 1)[0.001 62(1 
+ eJ 

+3.728 73(1 + e) + 0.043 83(1 + ,) + e]}(f',:/P)/(1 -P.:JP) 

(X2.9) 

where: h,, is the relative humidity of the air. Eq X2.6 and Eq 
X2.7 are reformulations ofEq X2.l to reflect inlet conditions. 
Eq X2.8 reflects Eq X2. l for the saturated product gas (it must 
be saturated before any water can condense). Eq X2.9 is a 
water balance: ~/2 are the moles of water formed by the 
reaction, nfv + n~: are the moles of water that enter with the gas 
and air, n: are the moles of water that saturate the product gas, 
and n~v arc the moles of water that condense. Therefore, the 
complete correction for the effect of water on heating value is: 

H',:' - H',:' (Eq X2.4 or Eq X2.5) + 1/ff',:/P)/i I - x,, - .,·,.)( I -lff','.IP) 
(X2. I0) 

+4.774 IS(a + W4 + 1)(1 + e)(h'P,~P)/(1-h"f','.IP)-[a + 1 
+ (x,J-x,.) 

(I --x. -·x,.) +(a+ W4 + 1)(3.774 18 + 4.774 18 e)) 

X (f';/P)/(1-P,:.)JH::!J 

X2.4 Depending upon the relative humidities of the gas and 
air, the observed heating value can be greater or smaller than 
that calculated using Eq X2.4 or Eq X2.5. A humidity of air 
exists for each gas above which Hv"1 is greater than that 
calculated by Eq X2.4 or Eq X2.5. That critical value depends 
upon the gas composition, the humidity of the gas, and the 
amount of excess air. For pure, dry methane with no excess air, 
h,, = 0. 793 45. 

X3. REAL GAS PROPERTIES 

X3.l In principal, we have enough infonnation to convert 
the heating value to a real gas property (it is not necessary to 
do so for relative density because the molar mass ratio, G1

'
1
, is 

Copyright by ASTM Int'! (all rights reserved); 

the desired property). This is simply a matter of evaluating the 
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(XJ.I) 

where: 

(DH) ("V) dB dB av,= V-T ,JT ,, =B-Ta't=2R1"17f (X3.2) 

where Vis the molar volume. The temperature dependence 
of b must be defined, but in the custody transfer region it is 
easy to do so. The products and reactants again correspond to 
Eq Xl.3. 

property, it serves no custody transfer purpose to do so. As we 
have seen, the cost equation is unchanged; the calculations 
while obvious arc tedious. Hv is slightly different from Hv1

d 

because the base pressure is low; the likelihood of having all 
the information required to use Eq X3. l is remote. The heating 
value is defined in a hypothetical state. It is not possible, at 
base conditions. to have all the water formed in the rcactic>n be 
either all gas or all liquid; some of the water formed is in each 
state. Thus, if the definition is of a hypothetical state, using a 
hypothetical real gas rather than an ideal gas state adds nothing 
but complexity. X3.2 While it is obviously possible to make the required 

calculations to convert the heating value into a real gas 

ASTM /ntemafianal takes no position respecting the validity of any patent rights asserted in connection with any item mentioned 
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk 
of infringement of such n'ghts, are entirely their own responsibility. 

This standard Is subject to revision at any time by the responsible technical committee and must be reviewed every five years and 
if not revised, either re approved or withdrawn. Your comments are invited either for revision ofthfs standard or for additional standards 
and should be addressed to ASTM International Headquarters. Your comments will receive careful consfderation at a meeting of the 
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should 
make your views known to the ASTM Committee on Standards, at the address shown below. 

This standard is copyrighted byASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, 
United States. Individual reprints (single or mullip/e copies) of this standard may be obtained by contacting ASTM at the above 
address or at 510-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website 
(www.astm.org), 
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APPENDIX B - Computer Printout of Results 

HORIZON AIR MEASUREMENT SERVICES, INC. 
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Facility: Simi Valley Landfill CARB Methods 1-4 Flowrate Determination 
Source: Zink Flare 
Job No.: W07-056 
Test Date: 01/14/08 

STD TEMP: 68 
RUN RUN RUN 

RUN NUMBER ****** 1 2 3 
DATE OF RUN ****** 01/14/08 01/14/08 01/14/08 
CLOCK TIME: INITIAL ****** 930 1156 1328 
CLOCK TIME: FINAL ****** 1045 1304 1440 

AVG.STACKTEMPERATURE Degrees F 1571 1570 1570 
AVG. SQUARE DEL TA P Inches H20 0.1319 0.1327 0.1280 
BAROMETRIC PRESSURE Inches HG 29.27 29.27 29.27 
SAMPLING TIME Minutes 60 60 60 
SAMPLE VOLUME Cubic Feet 45.997 44.353 45.885 
AVG. METER TEMP. · Degrees F 77 76 78 
AVG. DELTA H Inches H20 1.80 1.80 1.80 
DGM CALIB. FACTOR [Y] ****** 0.9850 0.9850 0.9850 
WATER COLLECTED Milliliters 75 79 77 
CO2 Percent 7.1 7.3 7.4 
02 Percent 12.9 12.8 13.0 
co Percent 0.0 0.0 0.0 
CH4 Percent 0.0 0.0 0.0 
N2 Percent 80.0 79.9 79.7 
STACK AREA Square Inches 12868.0 12868.0 12868.0 
STATIC PRESSURE lnchesWG -0.030 -0.040 -0.040 
PITOT COEFFICIENT ****** 0.84 0.84 0.84 
SAMPLE VOLUME DRY DSCF 43.77 42.31 43.60 
WATER AT STD. SCF 3.5 3.7 3.6 
MOISTURE Percent 7.5 8.1 7.7 
MOLE FRACTION DRY GAS ****** 0.93 0.92 0.92 
MOLECULAR WT.DRY lb/lb Mole 29.65 29.68 29.70 
EXCESS AIR Percent 158 154 161 
MOLECULAR WT. WET lb/lb Mole 28.78 28.73 28.80 
STACK GAS PRESSURE Inches HG 29.27 29.27 29.27 
STACK VELOCITY AFPM 882 888 856 
VOLUMETRIC FLOWRATE, DRY STD. DSCFM 18559 18566 17964 
VOLUMETRIC FLOWRATE, ACTUAL ACFM 78858 79396 76501 

Horizon Air Measurement Services, Inc. M1-4FLW.xls 
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SCAQMD Method 307.91 

Facility: Simi Valley Landfill 
Source: Zink Flare Inlet 
Job No.: W0?-056 

Date: 01114108 

Run 1 Sulfur Compounds 

Speciated Compound Concentration No. of S Total S S02 Cone. Avg. Inlet S02 Rate 
ppm, as H2S molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

Hydrogen Sulfide 46.60 1 46.60 3.52 1594 0.742 . l Carbonyl Sulfide 0.30 1 0.30 0.02 1594 0.005 
Methyl mercaptan 4.82 1 4.82 0.36 1594 0.077 ,J Ethyl mercaptan < 0.20 1 0.00 1594 0.000 
Dfmethyl sulfide 11.50 1 11.50 0.87 1594 0.183 

l Carbon disulfide < 0.20 2 0.00 1594 0.000 
l Dimethyl dlsulfide < 0.20 2 0.00 1594 0.000 

• j iso-propyl mercaptan 0.48 1 0.48 0.04 1594 0.008 
n-propyl mercaptan < 0.20 1 0.00 1594 0.000 

Total 63.70 1.014 

Run 2 Zink Sulfur Compounds 

l 
Speciated Compound Concentration No. of S Total S S02 Cone. Avg. Inlet S02 Rate ' . ! ppm, as H2S molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 
., 

Hydrogen Sulfide 46.00 1 46.00 3.47 1610 0.739 I Carbonyl Sulfide 0.32 1 0.32 0.02 1610 0.005 ) 
Methyl mercaptan 6.67 1 6.67 0.50 1610 0.107 
Ethyl mercaptan < 0.20 1 0.00 1610 0.000 
Dimethyl sulfide 11.50 1 11.50 0.87 1610 0.185 
Carbon disulfide < 0.20 2 0.00 1610 0.000 
Dimethyl disulfide < 0.20 2 0.00 1610 0.000 
iso•propyl mercaptan 0.65 1 0.65 0.05 1610 0.010 
n-propyl mercaptan < 0.20 1 0.00 1610 0.000 

Total 65.14 1.047 

Run 3 Zink Sulfur Compounds 

Speciated Compound Concentration No. of S Total S S02 Cone. Avg, Inlet S02 Rate 
ppm, as H2S molecules ppm, as H2S mg/dscf Flow Rate lb/hr 

in Compound dscfm 

Hydrogen Sulfide 49.30 1 49.30 3.72 1643 0.809 
Carbonyl Sulfide 0.32 1 0.32 0.02 1643 0.005 
Methyl mercaptan 4.90 1 4.90 0.37 1643 0.080 
Ethyl mercaptan < 0.20 1 0.00 1643 0.000 
Dimethyl sulfide 11.70 1 11.70 0.88 1643 0.192 
Carbon disulfide < 0.20 2 0.00 1643 0.000 
Dimethyl disulfide < 0.20 2 0.00 1643 0.000 

l 
iso-propyl mercaptan 0.48 1 0.48 0.04 1643 0.008 
n-propyl mercaptan < 0.20 1 0.00 1643 0.000 

.I 
Total 66.70 1.094 

Horizon Air Measurement Services, Inc. 
307,91Zlnc.xrs 
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Client: 
Location: 

Unit: 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 

Barometric Pressure 

COMPONENTS 

Oxygen 
Nitrogen 

Carbon Dioxide 
Methane 
Ethane 

Propane 
I so-Butane 
N-Butane 

lso-Pentane 
N-Pentane 

Hexane 
Heptane 
Octane 
Nonane 

Total 

EXPANSION AND F-FACTOR CALC. METHOD 

Simi Valley Landfill 
Simi Valley, CA 
Flare John Zink 

12.94 

MOLE% 

1.12 
14.44 
37.04 
46.88 

C2 0.51 
C3 0 
C4 0 

0 
C5 0 

0 
CB 0 
C7 0 
ca 0 
C9 0 

100.0 

deg F 
psi 
elm 
% 

CALCULATIONS 

Date: 1/14/2008 
Job#: W07-056 
Run#: 1 

Std. Temp. 

Fuel Flow 

HHV LLV 
btu/ft3 btu/ft3 

473.49 426.33 
9.03 8.26 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

482.51 434.58 

EXHAUST FLOW RA TE, Q = (scfm*Exp Fac)*(20.92(20.92-%O2) 

19308.4 DSCFM 

F-FACTOR 9569 scf/MMBtu 

Horizon Air Measurement Services, Inc. 

68 

1594 scfm 

Exp Factor 
dscf/scf fuel 

0.011 
0.144 
0.370 
4.018 
0.078 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

4.62 

Flare Source Test fuel Zinc.xis 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare John Zink 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 

Barometric Pressure 

COMPONENTS 

Oxygen 
Nitrogen 

Carbon Dioxide 
Methane 
Ethane 

Propane 
Isa-Butane 
N-Butane 

lso-Pentane 
N-Pentane 

Hexane 
Heptane 
Octane 
Nonane 

Total 

12.78 

MOLE¾ 

1.12 
14.44 
37.04 
46.88 

C2 0.51 
C3 0 
C4 0 

0 
cs 0 

0 
C6 0 
C7 0 
ca 0 
C9 0 

100.0 

deg F 
psi 
cfm 
% 

Date: 1/14/2008 
Job #: W07-056 
Run#: 2 -"---------

Std. Temp. __ 6_8 __ 

Fuel Flow 1610 scfm -----

HHV LLV Exp Factor 
btu/ft3 btu/ft3 dscf/scf fuel 

0.011 
0.144 
0.370 

473.49 426.33 4.018 
9.03 8.26 0.078 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 

482.51 434.58 4.62 

CALCULATIONS 

EXHAUST FLOW RATE, Q = (scfm*Exp Fac)*{20.92(20.92-%O2) 

19110.5 DSCFM 

F-FACTOR 9576 scf/MMBtu 

Horizon Air Measurement Services, Inc. Flare Source Test fuel Zinc.xis 
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EXPANSION AND F-FACTOR CALC. METHOD 

Client: Simi Valley Landfill 
Location: Simi Valley, CA 

Unit: Flare John Zink 

Fuel temperature 
Fuel Pressure 

Fuel Flow Rate 
Exhaust Outlet 02 

Barometric Pressure 

COMPONENTS 

Oxygen 
Nitrogen 

Carbon Dioxide 
Methane 
Ethane 

Propane 
Isa-Butane 
N-Butane 

lso-Pentane 
N-Pentane 

Hexane 
Heptane 
Octane 
Nonane 

Total 

12.97 

MOLE% 

1.12 
14.44 
37.04 
46.88 

C2 0.51 
C3 0 
C4 0 

0 
C5 0 

0 
C6 0 
C7 0 
CB 0 
C9 0 

100.0 

deg F 
psi 
cfm 
% 

CALCULATIONS 

Date: 1/14/2008 
Job #: W07-056 
Run#: 3 -=----------

Std. Temp. __ ..;;6..;;8 __ 

Fuel Flow 1643 scfm --=-'---

HHV LLV Exp Factor 
btu/ft3 btu/ft3 dscf/scf fuel 

0.011 
0.144 
0.370 

473.49 426.33 4.018 
9.03 8.26 0.078 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 0.000 
0.00 0.00 

482.51 434.58 4.62 

EXHAUST FLOW RA TE, Q = (scfm*Exp Fac)*(20.92(20.92-%O2) 

19988.7 DSCFM 

F-FACTOR 9563 scf/MMBtu 

Horizon Air Measurement Services, Inc. Flare Source Test fuel Zinc.xis 
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Facility: Simi Valley Landfill Run No.: 1 
Source: Flare John Zink Fuel: LFG 

l Job No.: W07-056 Std. 02: 3 
I Date: 01/14/08 

. l 02 CO2 NOx co 
I % % ppm ppm 

Range: 25 15 25 100 

I Span: 12.02 7.00 12.50 50.90 
Low: 
High: 20.05 11.97 23.70 79.60 

** POST-TEST DRIFT (DIRECT)** 
Values 

7 Zero: 0.05 0.03 -0.05 0.00 
Span: 12.03 6.98 12.53 50.00 

• I 

1 
Percent Drift 

Zero: 0.20 0.20 -0.20 0.00 

' Span: 0.02 -0.15 0.12 -0.90 

l ** PRE-TEST BIAS** 
I Values I 

Zero: 0.12 0.08 0.08 0.00 
Span: 11.95 6.93 12.48 50.20 

** POST-TEST BIAS** 
Values 
Zero: 0.08 0.11 0.10 0.00 
Span: 12.50 6.95 12.53 50.00 

I •• BIAS CORRECTION ** 
Zero Average 0.10 0.09 0.09 0.00 
Span Average 12.23 6.94 12.51 50.10 

j ** POST-TEST DRIFT (BIAS)** 
Percent Drift 

Zero: 0.18 -0.20 -0.10 0.00 
Span: -2.20 -0.13 -0.20 0.20 

Bias-Corrected Concentration 12.94 7.09 11.85 0.44 
Bias-Corrected Conc.(O2 adjusted) 26.65 1.00 

•• RAW AVERAGE CONCENTRATION•• 

Average: 13.15 7.03 11.86 0.44 
02 adjust: 3.0 27.40 1.01 

Date Time 02 CO2 NOx co 
14-Jan-08 930 13.21 6.91 11.48 0.10 
14-Jan-08 931 13.24 6.93 11.52 0.10 
14-Jan-08 932 13.49 6.67 11.15 0.10 
14-Jan-08 933 13.33 6.86 11.50 0.10 
14-Jan-08 934 13.31 6.85 11.52 0.10 
14-Jan-08 935 13.42 6.75 11.27 0.10 

I 
14-Jan-08 936 13.26 6.90 11.45 0.10 

I 14-Jan-08 937 13.25 6.93 11.60 0.10 
. .J 14-Jan-08 938 13.38 6.80 11.50 0.10 

14-Jan-08 939 13.13 7.05 11.65 0.10 
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14-Jan-08 940 13.21 6.97 11.60 0.10 
14-Jan-08 941 13.29 6.86 11.57 0.10 
14-Jan-08 942 13.23 6.96 11.70 0.10 
14-Jan-08 943 12.76 7.39 12.56 0.10 
14-Jan-08 944 13.26 6.89 11.63 0.10 
14-Jan-08 945 13.05 7.11 11.91 0.10 
14-Jan-08 946 13.24 6.93 11.84 0.10 
14-Jan-08 947 13.29 6.91 11.81 0.10 
14-Jan-08 948 13.52 6.67 11.21 0.10 
14-Jan-08 949 13.32 6.88 11.89 0.10 
14-Jan-08 950 13.37 6.86 11.72 0.10 
14-Jan-08 951 13.07 7.07 12.30 0.10 
1.4-Jan-08 952 13.17 7.03 12.56 0.10 
14-Jan-08 953 13.06 7.11 12.64 0.10 
14-Jan-08 954 13.14 7.04 12.60 0.10 
14-Jan-08 955 13.03 7.16 12.78 0.10 
14-Jan-08 956 12.90 7.24 13.15 0.10 
14-Jan-08 957 12.76 7.39 13.70 0.10 
14-Jan-08 958 12.86 7.31 13.40 0.10 
14-Jan-08 959 12.87 7.23 13.10 0.10 
14-Jan-08 Port Change 
14-Jan-08 1015 13.36 6.73 11.34 1.79 
14-Jan-08 1016 13.25 6.96 11.53 2.36 
14-Jan-08 1017 13.34 6.88 11.43 0.93 
14-Jan-08 1018 13.16 7.05 11.89 0.58 
14-Jan-08 1019 12.81 7.27 12.37 1.67 
14-Jan-08 1020 13.47 6.70 10.60 0.99 
14-Jan-08 1021 13.56 6.65 10.43 0.95 
14-Jan-08 1022 13.47 6.73 10.62 0.95 
14-Jan-08 1023 13.56 6.68 10.37 1.05 
14-Jan-08 1024 13.59 6.67 10.32 1.72 
14-Jan-08 1025 13.18 7.03 11.17 0.56 
14-Jan-08 1026 13.37 6.79 10.77 0.88 
14-Jan-08 1027 13.55 6.68 10.45 0.91 
14-Jan-08 1028 13.40 6.82 10.48 0.94 
14-Jan-08 1029 13.08 7.10 11.29 1.10 
14-Jan-08 1030 13.21 6.96 11.09 1.47 
14-Jan-08 1031 13.35 6.85 10.46 1.12 
14-Jan-08 1032 13.18 7.04 11.00 0.81 
14-Jan-08 1033 13.05 7.10 11.21 1.10 
14-Jan-08 1034 13.24 6.97 10.79 0.51 
14-Jan-08 1035 12.93 7.34 12.12 0.33 
14-Jan-08 1036 12.62 7.48 13.06 0.10 
14-Jan-08 1037 12.60 7.59 13.54 0.10 
14-Jan-08 1038 12.79 7.39 13.09 0.10 
14-Jan-08 1039 12.88 7.28 12.94 0.10 
14-Jan-08 1040 12.77 7.39 13.19 0.10 
14-Jan-08 1041 12.64 7.54 13.65 0.10 
14-Jan-08 1042 12.82 7.30 13.16 0.10 
14-Jan-08 1043 13.05 7.15 12.44 0.10 
14-Jan-08 1044 12.97 7.29 12.64 0.10 
14-Jan-08 1045 12.60 7.50 13.86 0.10 
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Facility: Simi Valley Landfill Run No.: 2 
Source: Flare John Zink Fuel: LFG 
Job No.: W07-056 Std. 02: 3 

Date: 01/14/08 

02 CO2 NOx co 
% % ppm ppm 

Range: 25 15 25 100 
Span: 12.02 7.00 12.50 50.90 
Low: 
High: 20.05 11.97 23.70 79.60 

** POST-TEST DRIFT (DIRECT)** 
Values 
Zero: 0.05 0.03 -0.08 0.00 
Span: 12.00 6.98 12.48 50.50 

Percent Drift 

l Zero: 0.20 0.20 -0.30 0.00 

' Span: -0.08 -0.13 -0.08 -0.40 

•• PRE-TEST BIAS •• 
Values 
Zero: 0.08 I 0.11 0.10 0.00 

l 
Span: 12.50 6.95 12.53 50.00 

•• POST-TEST BIAS** 
Values 
Zero: 0.10 0.03 0.13 0.00 
Span: 12.00 6.90 12.53 50.20 

1 •• BIAS CORRECTION •• 
I 

. j Zero Average 0.09 0.07 0.11 0.00 
Span Average 12.25 6.93 12.53 50.10 

•• POST-TEST DRIFT (BIAS)** 
Percent Drift 

Zero: -0.10 0.50 -0.10 0.00 

I 
j 

Span: 2.00 0.33 0.00 -0.20 

Bias-Corrected Concentration 12.78 7.28 11.38 2.28 
Bias-Corrected Conc.(O2 adjusted) 25.06 5.02 

** RAW AVERAGE CONCENTRATION•• 

Average: 13.01 7.20 11.41 2.24 
02 adjust: 3.0 25.91 5.10 

Date Time 02 CO2 NOx co 
14-Jan-08 1156 13.12 7.05 11.14 2.42 
14-Jan-08 1157 13.40 6.84 10.97 2.70 
14-Jan-08 1158 13.11 7.12 11.54 1.92 
14-Jan-08 1159 13.00 7.28 11.93 1.19 
14-Jan-08 1200 13.07 7.19 11.47 1.32 
14-Jan-08 1201 12.60 7.56 11.96 1.36 
14-Jan-08 1202 12.75 7.46 11.80 1.97 
14-Jan-08 1203 12.90 7.30 11.43 1.97 
14-Jan-08 1204 12.82 7.35 11.56 1.89 
14-Jan-08 1205 13.35 6.88 10.26 4.72 
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14-Jan-08 1206 13.35 6.93 10.46 19.29 
14-Jan-08 1207 13.37 6.91 10.45 2.65 
14-Jan-08 1208 13.08 7.24 11.16 1.40 
14-Jan-08 1209 12.98 7.19 11.73 1.65 
14-Jan-08 1210 12.95 7.23 11.76 1.79 
14-Jan-08 1211 13.02 7.22 11.41 1.81 
14-Jan-08 1212 12.98 7.28 11.34 1.87 
14-Jan-08 1213 12.94 7.22 11.24 1.92 
14-Jan-08 1214 13.24 7.01 10.83 1.84 
14-Jan-08 1215 13.20 7.07 10.90 1.49 
14-Jan-08 1216 13.10 7.13 11.05 1.51 
14-Jan-08 1217 12.96 7.21 11.24 1.59 
14-Jan-08 1218 13.28 6.96 10.76 1.40 
14-Jan-08 1219 12.98 7.29 11.46 1.48 
14-Jan-08 1220 13.09 7.13 11.06 1.19 
14-Jan-08 1221 13.00 7.17 11.29 1.45 
14-Jan-08 1222 13.57 6.75 10.40 8.07 
14-Jan-08 1223 13.22 7.02 10.95 1.35 
14-Jan-08 1224 13.01 7.28 11.52 1.36 
14-Jan-08 1225 12.55 7.60 12.27 1.40 
14-Jan-08 Port Change 
14-Jan-08 1232 12.96 7.16 11.55 1.44 
14-Jan-08 1233 13.30 7.02 11.19 1.34 
14-Jan-08 1234 13.00 7.15 11.66 1.09 
14-Jan-08 1235 13.67 6.68 10.42 6.27 
14-Jan-08 1236 13.09 7.12 11.36 2.18 
14-Jan-08 1237 12.88 7.36 11.72 1.05 
14-Jan-08 1238 13.02 7.24 11.12 3.88 
14-Jan-08 1239 12.61 7.49 12.10 4.42 
14-Jan-08 1240 13.02 7.17 11.60 4.37 
14-Jan-08 1241 13.01 7.29 11.78 2.81 
14-Jan-08 1242 13.00 7.16 11.41 2.26 
14-Jan-08 1243 13.10 7.06 11.11 2.64 
14-Jan-08 1244 13.08 7.16 11.32 3.78 
14-Jan-08 1245 12.99 7.27 11.54 3.00 
14-Jan-08 1246 13.09 7.12 11.25 2.87 
14-Jan-08 1247 12.80 7.38 11.82 2.09 
14-Jan-08 1248 13.39 6.85 10.68 2.71 
14-Jan-08 1249 13.01 7.20 11.50 1.76 
14-Jan-08 1250 12.79 7.41 11.90 0.91 
14-Jan-08 1251 12.56 7.62 12.29 0.77 
14-Jan-08 1252 12.87 7.29 11.70 0.58 
14-Jan-08 1253 13.02 7.20 11.44 0.73 
14-Jan-08 1254 13.03 7.17 11.40 0.60 
14-Jan-08 1255 12.93 7.30 11.75 0.48 
14-Jan-08 1256 12.71 7.48 12.04 0.46 
14-Jan-08 1257 12.90 7.23 11.59 0.47 
14-Jan-08 1258 12.97 7.25 11.61 0.22 
14-Jan-08 1259 12.66 7.53 12.22 0.40 
14-Jan-08 1300 12.89 7.26 11.84 0.48 
14-Jan-08 1301 12.51 7.69 12.62 0.68 

36 



Facility: Simi Valley Landfill Run No.: 3 
Source: Flare John Zink Fuel: LFG 

l 
Job No.: W07-056 Std. 02: 3 

Date: 01/14/08 

~1 
02 CO2 NOx co 
% % ppm ppm 

Range: 25 15 25 100 
Span: 12.02 7.00 12.50 50.90 
Low: 
High: 20.05 11.97 23.70 79.60 

~1 
•• POST-TEST DRIFT (DIRECT)** l 

Values 
Zero: 0.00 0.03 0.10 0.00 
Span: 12.00 7.01 12.60 50.30 

l 
Percent Drift 

Zero: 0.00 0.20 0.40 0.00 
Span: -0.08 0.07 0.40 -0.60 

•• PRE-TEST BIAS•• 
Values 
Zero: 0.10 I 0.03 I 0.13 0.00 
Span: 12.00 6.90 12.53 50.20 

•• POST-TEST BIAS•• 
Values 
Zero: 0.18 I 0.06 I 0.03 0.20 
Span: 12.00 6.90 12.60 50.10 

. ' •• BIAS CORRECTION •• I 

.J Zero Average 0.14 0.05 0.08 0.10 
Span Average 12.00 6.90 12.57 50.15 

•• POST-TEST DRIFT {BIAS)** 
Percent Drift 

l Zero: -0.30 -0.20 0.40 -0.20 

j Span: 0.00 0.00 -0.28 0.10 

Bias-Corrected Concentration 12.97 7.37 10.96 0.37 

J Bias-Corrected Conc.(O2 adjusted) 24.76 0.82 

•• RAW AVERAGE CONCENTRATION•• 
, ] 

' I Average: 12.94 7.26 11.03 0.46 .3 

02 adjust: 3.0 24.80 1.03 

' Date Time 02 CO2 NOx co 
l 14-Jan-08 1328 12.62 7.42 11.45 0.10 .J 

14-Jan-08 1329 12.97 7.17 11.08 0.10 

l ., 

14-Jan-08 1330 13.00 7.19 11.00 0.10 
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14-Jan-08 1331 13.10 7.07 10.83 0.10 
14-Jan-08 1332 13.15 7.06 10.71 1.41 
14-Jan-08 1333 12.82 7.40 11.49 0.10 
14-Jan-08 1334 13.11 7.03 10.77 0.10 
14-Jan-08 1335 12.83 7.39 11.65 0.10 
14-Jan-08 1336 12.39 7.71 12.20 0.10 
14-Jan-08 1337 12.69 7.48 11.76 0.10 
14-Jan-08 1338 12.71 7.41 11.54 0.10 
14-Jan-08 1339 12.84 7.33 11.32 0.10 
14-Jan-08 1340 12.94 7.26 11.07 0.10 
14-Jan-08 1341 13.16 7.02 10.34 0.98 
14-Jan-08 1342 13.21 7.06 10.50 11.14 
14-Jan-08 1343 12.82 7.33 11.00 1.00 
14-Jan-08 1344 13.06 7.11 10.67 1.11 
14-Jan-08 1345 12.66 7.54 11.36 0.46 
14-Jan-08 1346 12.92 7.23 10.94 0.10 
14-Jan-08 1347 12.51 7.72 11.72 0.10 
14-Jan-08 1348 12.58 7.54 11.44 0.09 
14-Jan-08 1349 12.96 7.22 11.00 0.25 
14-Jan-08 1350 12.81 7.39 11.24 0.10 
14-Jan-08 1351 12.98 7.17 10.78 0.17 
14-Jan-08 1352 13.33 6.93 10.27 1.25 
14-Jan-08 1353 12.84 7.31 11.03 0.23 
14-Jan-08 1354 13.18 7.04 10.66 0.15 
14-Jan-08 1355 12.66 7.54 11.50 0.10 
14-Jan-08 1356 12.60 7.53 11.44 0.10 
14-Jan-08 1357 12.76 7.49 11.41 0.03 
14-Jan-08 Port Change 
14-Jan-08 1406 12.87 7.34 11.29 0.21 
14-Jan-08 1407 12.88 7.36 11.20 0.03 
14-Jan-08 1408 13.00 7.19 10.90 0.10 
14-Jan-08 1409 12.91 7.21 11.09 0.10 
14-Jan-08 1410 13.35 6.94 10.36 1.92 
14-Jan-08 1411 13.00 7.19 10.90 0.10 
14-Jan-08 1412 13.03 7.21 10.97 0.10 
14-Jan-08 1413 12.56 7.60 11.78 0.10 
14-Jan-08 1414 12.90 7.33 11.27 0.10 
14-Jan-08 1415 12.83 7.35 11.28 0.10 
14-Jan-08 1416 13.06 7.16 10.90 0.10 
14-Jan-08 1417 12.82 7.38 11.26 0.10 
14-Jan-08 1418 13.07 7.17 10.79 0.10 
14-Jan-08 1419 13.18 7.05 10.68 0.10 
14-Jan-08 1420 13.12 7.09 10.81 0.10 
14-Jan-08 1421 13.11 7.12 10.69 0.10 
14-Jan-08 1422 12.83 7.41 10.95 0.10 
14-Jan-08 1423 13.31 6.97 10.44 0.10 
14-Jan-08 1424 12.83 7.36 11.19 0.10 
14-Jan-08 1425 12.90 7.33 11.14 0.10 
14-Jan-08 1426 13.20 7.04 10.55 0.10 
14-Jan-08 1427 12.91 7.34 11.24 0.10 
14-Jan-08 1428 12.89 7.30 11.16 0.10 
14-Jan-08 1429 12.83 7.44 11.31 0.10 
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14-Jan-08 1430 
14-Jan-08 1431 
14-Jan-08 1432 
14-Jan-08 1433 
14-Jan-08 1434 
14-Jan-08 1435 

12.94 7.25 11.01 0.04 
12.93 7.27 11.13 0.02 
13.19 7.03 10.46 0.10 
13.55 6.74 9.83 1.31 
13.22 7.06 10.23 1.74 
13.00 7.22 10.80 0.10 
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Facility: 
Source: 
Job No.: 

Date: 

PRETEST 
LEAK CHECK 

RANGE: 

ZERO 
Instrument 
Cylinder 
Difference(%) 

LOW LEVEL 
Instrument 
Cylinder 
Difference{%) 

MID LEVEL 
Instrument 
Cylinder 
Difference(%) 

HIGH LEVEL 
Instrument 
Cylinder 
Difference(%) 

POST TEST 
LEAK CHECK 

ZERO 
Instrument 
Cylinder 
Difference(%) 

LOW LEVEL 
Instrument 
Cylinder 
Difference(%) 

MID LEVEL 
Instrument 
Cylinder 
Difference(%) 

HIGH LEVEL 
Instrument 
Cylinder 
Difference(%) 

Simi Valley Landfill 
Flare John Zink 
W07-056 
01/14/08 

CALIBRATION ERROR 

25 15 
02 CO2 

0.00 0,00 

0.00 0.00 
0.00 0.00 

12.00 6.98 
12.02 7 00 
-0.08 -0.13 

19.95 11.90 
20.05 11.97 
-0.40 -0.50 

CALIBRATION ERROR 

02 CO2 

0.00 0.03 
0.00 0.00 
0.00 0.20 

12.00 7.01 
12.02 7.00 
-0.08 0.07 

20.00 11.93 
20.05 11.97 
-0.20 -0.27 

25 
NOx 

0.00 
0.00 
0.00 

12.48 
12.50 
-0.08 

23,75 

23.70 
0.20 

NOx 

0.10 
0.00 
0.40 

12.60 
12.50 
0.40 

23.70 
23,70 

0.00 

HORIZON AIR MEASUREMENT SERVICES, INC. 

100 
co 

0.00 
0.00 
0.00 

50.60 
50.90 
-0.30 

79.80 
79.60 
0.20 

co 

0.00 
0.00 
0.00 

50.30 
50.90 
-0.60 

79.80 
79.60 
0.20 

Method 100.1 Performance Data 

PRETEST LINEARITY SYSTEM RESPONSE TIME 

#1 #2 #3 
Cylinder Instrument Upscale 

co 53 57 57 
02 NOx 28 28 24 

Zero 0.00 0.00 02 23 23 23 
High Level 20.05 19.95 CO2 21 22 22 

Slope 1.01 Downscale 
Intercept 0.00 status co 56 54 54 

Predicted Value 11.96 <1 NOx 26 26 26 
Linearity {%) 0.16 PASS 02 25 21 25 

CO2 CO2 23 21 20 
Zero 0.00 0.00 

High Level 11.97 11.90 
Slope 1.01 

Intercept 0.00 status 
Predicted Value 6.96 <1 

Linearity{%) 0.16 PASS N02 CONVERTER EFFICIENCY 
NOx 

Zero 0.00 0.00 ppm % status 
High Level 23.70 23.75 Cyllnder(CO) 17.90 

Slope 1.00 NO Mode(C1) 0.53 
Intercept 0,00 status NOX Mode(C2) 17.00 

Predicted Value 12.53 <1 
Linearity(%) -0.19 PASS 01 17.37 

co 02 16.47 
Zero 0.00 0.00 03 0.90 

High Level 79.60 79.80 
Slope 1.00 CE 94.82 

Intercept 0.00 status 
Predicted Value 51.03 <1 CE>90% PASS 

Linearitv 1%\ -0.43 PASS 03 <1.0 pnm 0.90 PASS 

POST TEST LINEARITY 

Cylinder Instrument 

02 
Zero 0.00 0.00 

High Level 20.05 20.00 
Slope 1.00 

Intercept 0.00 status 
Predicted Value 11.99 <1 

Linearity(%) 0.04 PASS = Zero 0.00 0,03 
High Level 11.97 11.93 

Slope 1.01 
Intercept -0.03 Status 

Predicted Value 6.99 <1 
Linearity(%) 0.14 PASS 

NOx 
Zero 0.00 0.10 

High Level 23.70 23.70 
Slope 1.00 

Intercept .0.10 Status 
Predicted Value 12.55 <1 

Linearity (%) 0.21 PASS 
co 

Zero 0.00 0.00 
High Level 79.60 79.80 

Slope 1.00 
Intercept 0.00 status 

Predicted Value 51.03 <1 
Linearitv 1%) •0,73 PASS 

Flare Source Test fuel Zlnc_xls 
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APPENDIX C - Laboratory Results 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W0?-056-FR (2008) 
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fAfrm/A/A Inc. 

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

LABORATORY ANALYSIS REPORT 

Hydrogen Sulfide and Reduced Sulfur Compounds 
Analysis in Tedlar Bag Samples 

environmental consultants 
laboratory services 

Report Date: January 21, 2008 
Client: Horizon Air Measurement Services, Inc. 

Project Location: Simi Valley Landfill 
Client Project No.: W07-056 

Date Received: January 15, 2008 
Date Analyzed: January 15, 2008 

ANALYSIS DESCRIPTION 

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 GC/ Mass Spec. 

AtmAA Lab No.: 00158-1 00158-2 00158-3 
Sample 1.0.: W7-56-TB-1 W7-56-TB-2 I W7-56-TB-3 

Components (Concentration in ppmv) 

Hydrogen sulfide 46.6 46.0 49.3 
Carbonyl sulfide 0.30 0.32 0.32 
Methyl mercaptan 4.82 6.67 4.90 
Ethyl mercaptan <0.2 <0.2 <0.2 
Dimethyl sulfide 11.5 11.5 11.7 
Carbon disulfide <0.2 <0.2 <0.2 
isopropyl mercaptan 0.48 0.65 0.48 
n-propyl mercaptan <0.2 <0.2 <0.2 
Dimethyl disulfide <0.2 <0.2 <0.2 

TRS 63.7 65.1 66.7 

TRS - total reduced sulfur 

~ 
Laboratory Director 

Page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analyses) 

Project Location: Simi Valley Landfill 
Date Received: January 15, 2008 
Date Analyzed: January 15, 2008 

l Sample Mean % Diff. 
ID Cone. From Mean 

Components (Concentration in ppmv) 

Hydrogen sulfide W7-56-TB-1 46.1 47.2 46.6 1.2 
W7-56-TB-2 46.0 46.1 46.0 0.11 
W7-56-TB-3 49.2 49.4 49.3 0.20 

Carbonyl sulfide W7-56-TB-2 0.32 0.32 0.32 0.0 
W7-56-TB-3 0.32 0.33 0.32 1.5 

Methyl mercaptan W7-56-TB-2 6.48 6.86 6.67 2.8 

l W7-56-TB-3 4.81 4.99 4.90 1.8 

J Ethyl mercaptan W7-56-TB-2 <0.2 <0.2 
W7-56-TB-3 <0.2 <0.2 

Dimethyl sulfide W7-56-TB-2 11.1 11.9 11.5 3.5 
W7-56-TB-3 11.4 12.0 11.7 2.6 

l 
I 

Carbon disulfide W7-56-TB-2 <0.2 <0.2 l 
W7-56-TB-3 <0.2 <0.2 

l 
I iso-propyl mercaptan W7-56-TB-2 0.62 0.68 0.65 4.6 j 

W7-56-TB-3 0.47 0.50 0.48 3.1 

J n-propyl mercaptan W7-56-TB-2 <0.2 <0.2 
W7-56-TB-3 <0.2 <0.2 

l Dimethyl disulfide W7-56-TB-2 <0.2 <0.2 I 
l W7-56-TB-3 <0.2 <0.2 

! 
.J Three Tedlar bag samples, laboratory numbers 00158-(1-3), were analyzed for hydrogen sulfide 

and reduced sulfur compounds. Agreement between repeat analyses is a measure of precision 
and is shown above in the column "% Difference from Mean". Repeat analyses are an important 
part of AtmAA 's quality assurance program. The average % Difference from Mean for 11 repeat 
measurements from the three Tedlar bag samples is 1.9%. 

! 
.J 

' L. 

y ~c,;;-- '· 

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

LABORATORY ANALYSIS REPORT 

environmental consultants 
laboratory services 

Speciated Hydrocarbons Analysis in Tedlar Bag Samples 

Report Date: January 21, 2008 
Client: Horizon Air Measurement Services 

Site: Simi Valley Landfill 
Project No.: W07-056 

Date Received: January 15, 2008 
Date Analyzed: January 16, & 21, 2008 

ANALYSIS DESCRIPTION 

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

AtmAA Lab No.: 00158-3 
TB 3 

(repeat) 
TB3 Sample ID: 

Methane 

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

TNMHC 

454000 

13.98 
52.06 
41.18 
140.75 
117.12 
91.95 
91.25 
120.62 
76.39 
7.58 
2.05 
0.46 

5092 

(Concentration in ppmv, component) 
459000 

14.35 
51.09 
41.83 
140.95 
117.28 
91.68 
91.66 

120.08 
74.56 
7.36 
1.97 
0.38 

5069 

TNMHC - total non-methane hydrocarbons as ppmv methane. 

~/ 
Michael L. Porter 
Laboratory Director 

page 1 of 2 

44 



l 

l 
. I 

I 

l 
I 

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

Report Date: January 21, 2008 
Client: Horizon Air Measurement Services 

Project Location: Simi Valley Landfill 
Date Received: January 15, 2008 
Date Analyzed: January 16, & 21, 2008 

AtmAA Lab No.: 00158-3 TB 3 

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, CO2, N2, 02, Ar, and (CH2)n). The 
specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents 
as is gas at 60° F and 1 atm. The F factor is calculated according to the equation in ASTM D-3588.B89 

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

Methane 45.63 26.51 Carbon 
Carbon dioxide 36.06 57.61 Hydrogen 
Nitrogen 14.06 14.29 Oxygen 
Oxygen 1.09 1.26 Nitrogen 
Argon 0.048 0.070 Argon 
(CH2)n 0.508 0.258 Sulfur 

Specific Volume 13.287 
BTU/ft" 465 
BTU/ lb. 6178 
F (factor) 9906 

"as is" gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft. 

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

Specific volume 
reference values * 
23.35 (ft3/lb) 
8.59 
13.54 
11.87 
9.52 
21 

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

35.81 
6.66 

43.16 
14.29 
0.07 
0.00 



CHAIN OF CUSTODY RECORD ~ ,v 
Client/Project Name Project Location l\ ~\ I S' . I CA/I,, cl-P-r' I I S,,r . l/c1,I' ,e,<--7 ANALYSES I W't t'/n4 / \ 
Project No. Field Logbook No. I' lrri~- I 

WO; - DS-(, 

£277~ Chain of Custody Tape No. /f I\J 

Type of 1~~ Sample No.I Lab Sample 
'7" ~ Identification Date Time Number Sample REMARKS 

1,/7. C:/ • ,;,, I I J'. y/cf? c.?0,-'.S~ / :x Ff,.,~in {.el' 
--·· - ---· ------ -

wl -1..:, -113-
I ,, 
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·-

I/ 
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fA1tm/A/A Inc. 

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

LABORATORY ANALYSIS REPORT 

Methane, Total Gaseous Non-Methane Organics (TGNMO), 
& Ethane Analysis in Steel Tank Samples 

Report Date: January 21, 2008 
Client: Horizon Air Measurement Services, Inc. 

Client Project No.: WO? - 056 
Source Location : Simi Valley Landfill 

Source ID: Flare inlet 

Date Received: January 15, 2008 
Date Analyzed: January 17, 2008 

ANALYSIS DESCRIPTION 

environmental consultants 
laboratory services 

Total gaseous non-methane organics (TGNMO), and ethane were measured by flame ionization detection/total 
combustion analysis (FIDITCA), M25. Methane, CO2, and 02 were measured by thermal conductivity detection/gas 
chromatogrqaphy (TCD/GC). 

Canister 
AtmAA Sample Canister Canister Canister Carbon 
Lab No. I I ID Methane Ethane TGNMO Dioxide 

(ppmv) (o/ov) 
00158-4 Tank C Inlet 1 437000 9.14 6230 36.1 

00158-5 Tank I Inlet 2 437000 13.6 5580 35.6 

00158-6 Tank A Inlet 3 450000 10.3 6160 36.0 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmvC. 
Ethane is reported as ppmvC. 

Canister 
Oxygen 

(o/ov) 
1.59 

1.23 

0.95 

~ 
Laboratory Director 

page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Source Location : Simi Valley Landfill 
Date Received: January 15, 2008 
Date Analyzed: January 17, 2008 

Sample Re eat Analysis Mean 
ID Run #1 Run #2 Cone. 

Components (Concentration in ppmv) 

Methane Tank C Inlet 1 438000 436000 437000 

Ethane Tank C Inlet 1 9.01 9.26 9.14 
Tank I Inlet 2 13.8 13.3 13.6 
Tank A Inlet 3 10.2 10.4 10.3 

TGNMO Tank C Inlet 1 6150 6310 6230 
Tank I Inlet 2 5330 5820 5580 
Tank A Inlet 3 6220 6100 6160 

(Concentration in o/ov) 

Carbon Dioxide Tank C Inlet 1 36.7 35.5 36.1 

Oxygen Tank C Inlet 1 1.73 1.44 1.59 

A set of 3 tank samples, laboratory number 00158-( 4 - 6), was analyzed for methane, 
ethane, and total gaseous non-methane organics (TGNMO ). Agreement between 

% Diff. 
From Mean 

0.23 

1.4 
1.8 

0.97 

1.3 
4.4 
0.97 

1.7 

9.1 

repeat analysis is a measure of precision and is shown in the column "% Difference from Mean". 
The average % Difference from Mean for 9 repeat measurements from the sample 
set of 3 tank samples is 2.4%. 

page 2 of 2 
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~ ~ 23917 Craftsman Rd., Calabasas, CA 91302 • (818) 223-3277 • FAX (818) 223-8250 
!.-'=:::=== 

environmental consultants 

LABORATORY ANALYSIS REPORT 
laboratory services 

Methane, Total Gaseous Non-Methane Organics (TGNMO), 
& Ethane Analysis in SUMMA Canister Samples 

Report Date: January 21, 2008 
Client: Horizon Air Measurement Services, Inc. 

Client Project No.: W07 - 056 
Source Location : Simi Valley Landfill 

Source ID: Flare inlet 

Date Received: January 15, 2008 
Date Analyzed: January 17, 2008 

ANALYSIS DESCRIPTION 

Total gaseous non-methane organics (TGNMO ), and methane were measured by flame ionization 
detection/total combustion analysis (FIDITCA) Mi5. 

AtmAA Sample Canister Canister Canister 
I Lab No. I ID Methane Ethane TGNMO 

00158-7 S9 Outlet 1 <1 <1 1.93 

00158-8 S6 Outlet 2 <1 <1 2.03 

00158-9 S3 Outlet 3 <1 <1 <1 

TGNMO is total gaseous non-methane organics (excluding ethane), reported as ppmvC. 
Ethane is reported as ppmvc. 

~ 
Laboratory Director 

page 1 of 2 
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QUALITY ASSURANCE SUMMARY 
(Repeat Analysis) 

Source Location : Simi Valley Landfill 
Date Received: January 15, 2008 
Date Analyzed: January 17, 2008 

Sample Repeat Analysis Mean % Diff. 
ID Run #1 Run#2 Cone. From Mean 

Components (Concentration in ppmv) 

Methane S9 Outlet 1 <1 <1 
S6 Outlet 2 <1 <1 
S3 Outlet 3 <1 <1 

Ethane S9 Outlet 1 <1 <1 
S6 Outlet 2 <1 <1 
S3 Outlet 3 <1 <1 

TGNMO S9 Outlet 1 1.93 1.93 1.93 0.0 
S6 Outlet 2 2.11 1.95 2.03 3.9 
S3 Outlet 3 <1 <1 

A set of 3 SUMMA canister samples, laboratory numbers 00158-(7 - 9), was analyzed for 
methane, ethane, and total gaseous non-methane organics (TGNMO). Agreement between 
repeat analysis isa measure of precision and is shown in the column "% Difference from Mean". 
The average % Difference from Mean for 2 repeat measurements from the sample 
set of 3 SUMMA canister samples is 2.0%. 

page 2 of 2 
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CHAIN OF CUSTODY RECORD t}o, 
Cli~nt/Project Name Project Location / 

_') /wi,' /Gl.4-. J p, // f', 'M/ f/4,lje ~ ANALYSES 

Project No. Field Logbook No. ' ' 7 7 

Sample No./ 
Identification Date Time 

u 
Chain of Custody Tape No. ½/ <) 

""Y \ VJ 

Lab Sample 
Number 

Type of 
Sample It :1 REMARKS 

I<- I r* ~I ,eft I =/I'ff-r I -- ~i~ ----+--------,t.- ----+---t--- I~J-' 
ii 2. '• 

·-,, 
J 

,, 
J, , ..... 91 _J l_ _ L __ _ Z I Ix' /12.. - ( c9:vft,.f: -., h d> ., X 2-

,, 
,, 1 • 7 )( 3 "I 

--- --------t 
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Date Time 
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Date"'"- I Time 
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V. -

Relinquished by: (Signature) ~ -
Sample Disposal Method: 
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HORIZON AIR MEASUREMENT SERVICES, INC 
996 Lawrence Drive, Suite 108 
Newbury Park, CA 91320 
(805) 498-8781 Fax (805) 498-3173 

~ 

-.... .Date Time Received f~oratory: (Signature) 

~ 
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Disposed of by: (Sig~ Date Time 

ANALYTICAL LABORATORY 
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VELOCITY DATA SHEET· METHOD 2 

l 

l 

l 
' 

. l 

I 
I 

I 
. .I 

. l 

l 

l 

l 
J 

I 
I 

.J 

Facility: 
Source: 
Job#: 
Date: 
Operator: 

Run#: 

Point 
# 

k \)___ 
( l 
( (') 

q 
q; 

7 
C, 
c; 
L( 
) 

',).._ 

\ 

() I+-
l ( 

10 
q 

'b 
7 
(o 

':) 

l\ 
) 

')__ 

I 
Average 

51~, V\\,\,\ e-r ~-F Baro. Press: 
~lii\'{e- f\:~- "i.~:;-'c.. Static Press: 
<.vo] -- OS-~ Pilot Tube #: 

l- I~ ~0~ Pilot Tube Type: 
r:7<?!,J'-- Magnahellc: 

Position Velocity Head Stack Temp 
in. In. H20 •F 

\~½,) u .d c:,- I S-?.S-
1 I "1,4 00ir; /S-(;S<' 
I I d--.: '\ ( -~\~ l i;-70 
I ')S',3, (~ I c; 7 I 
"\Co ( -~ I C:7 3 
'(l'J- ';i [')Om 1~73 
'1 l.c, c:,, ()-D~ I S-7 3 
)d-- u .aJ-o 15?Lf 
~--:J C) ,C)J_() /'5):)-_ 
'i S-:\ 0 .D;ta /S-69 
~ ,f.o 0,015 f'j70 
J-·l Q,('\\r; I 1,6 g 

(') ,0) c;- I~?, L 
0.015 )½68' 
(J,O/S I c;-c;, cf 

\J.0\ S 1~71 
O,Oi S- 1573 
0_oro /S7Lf 
o.aJ-CJ 1~7L 
U,O ';)i:::i 1.s7~ 
D,O?--S.\ ) '.)73 
0,0xi J ~7D 
D,O\ S ts£ <3 
C)OIS ;r;(,7 

✓AP~ \-Ji\'\ T.= 1~.S 
- = V 

J
I Horizon Air Measurement Services, Inc. 

l H:WPDOCS\FORMS\Field Data Sheets\Method 2 Velocity 

~9-~] D1 upstream: Q,,f/j, 
-0.(1)3 D1 downstream: 4, t 

lri <F'T Stack Diameter: j;)_g'II 

5 Leak Check 
1t- I Initial: Final: 

v ✓ 
Cyclonic Flow Side View 

Angle 

0 

,; 

Top View 

L= 
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P# TIME Ts ll P 
·F inHiO 

S,~,A \:, 

[V> 

'7.(/ 

'.2,o 

!,:/ 0 
e/1 

(.0 

Avo. 

TIME El\D - __ LO !JS 

lmpinger Volume 
\'ulume of U<JUid 
Water Collcl'tcd 

I 2 J 

Finni 15! I II "I.. 

[nitial loo Ion 

Liq11id Collected £{ l I L.. 

T.Jr:11 V,;!. C,Jkt.:tcJ 

PARTICULATE FIELD DATA 

METER BOXNO._~-?..L.. ____ _ 
METER llH @ / :;> 6:2 
y- (9, 7&5 
PROBE I.D. NO.=::--c=-------­
NOZZLE DIAMETER, in.·--=------
STACK DIAMETER, in. ______ _ 
PROBE HEATER SETTING._·-____ _ 
HEATER BOX SETTING_-_____ _ 
ll Cp FACTOR. __ __:=------­
FILTER NO .. _---"--------

✓ ll P ll H Vm Tm™ 
inH20 fl' "F 

i x D;'J!i, /13 l,f, 

7.9< J~.) 7', 
I .-v ' '-i ')., • (, IC?~ 

/. y 041!/ i;s .. C .,; '7 
/. v 0,Slr• I 8'S 
,, Q" r.11~ I,.,, j fr t;' 

U l'f. /J,< 

I, 8-' '1S. 9' 7 
I/;, ";'IJ 

I 

ASSUMEDMOlSTURE, %, _____ _ 

AMBIENTTEMPERATURE &;,5 
BARO. PRESS. '-'J' Z. 7 
STATICPRESS.~~---------
NOMAGRAPHINDEX ______ _ 

METER 
PITOTS 

PRE TEST LEAK CHECKS 
,9 ,'?O'f (iii 15- in. Hg 

te:@ - in.Hg 
ORSAT ________ _ 

T,.OUT OVEN IMP. VAC. 
"F "F OUT"F (in Hgj 

l;'i - >7 :3 
'71n ,:' / '.l. 
'7{ s, -.; 

77 Sf ? 
7@ 6'"7 3' 

7? s r' ~ 
' 

77. 1 

Silica Gel 
W•ht. 0

. POST TEST LEAK CHECKS 
Meter oD 2- @ tr in. Hg 

.j 5 
Pitots ______ @. _____ in. Hg 
Orsat 

7 .. t., I II Orsat Meas. Time co, o, co N, 

'7 .. r: if') I 

\\ 2 

t.5 J 

'111 
JI Nozzle Cal II D, I I I I I). D Avcrngc: 1/ 
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. J 
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1 

l 
.J 

VELOCITY DATA SHEET· METHOD 2 

Faclllty: S '1 ,¼t VI:\ l \ -E:, 1 L:: F. Baro. Press: 
Source: ftft:Se f\-j_- 'SOtii"2 !'--'--Static PreH: 
Job#: WI) 7 - 0 Gb Pltot Tubs #: 
Date: (-jl.\-o-q Pltot Tubs Type: 
Operator: C--'.:2 ~ Magnahellc: 

Run#: 1 
Point Position Velocity Head Stack Temp 

# In. In. H20 "F 

I\- \ J-_ I d-5: ~ O,o/S Jt;__rf 
I( 119, Lf 0.0\') lS-57 
10, I/)_, 9 U_C))o ISG,3 
q t<SC,-.J 0 -OJD !)(o( 
<g q~ F) J)"J-e I'½) 3 

I OJ-•Lf o.~ ,i:;77 
f, Lf S--k o_CJ)-0 I~ 7 7 
.) ')J.... 0.DJ.e 1575" 
~ 4-0 e; o:i-o [ S-7 C: 

) 15 - l (), 015' l57Lf 
J- 7) .6 0.(')/r:;- IS-JO 
I ',}-.. :? 0.DIS- I i:;-r;;i"I 

~ \:\__ l>. n IS- /S !i"9 
ll 0.0(~ 15-C, .i:; 
ro 0,01c; [5'0q 

a 0, 01s- ls 7':> 
y; o. n'J-0 15'7Gi 
7 0, ())-0 1s-7i 
{., n_6io le; 77 
'J ('). 0 d{) 15'7-S-
4 o.oxi [')1 > 
'3 o.o·JD IS' 7Lj 
'.l 0,0(5' l'f7 I 
I ()' (\15' 1sT,n 

Average ✓~P=o,\32,i T,= 1t;'tu_ O 

Horizon Air Measurement Services, Inc. 
H:WPDOCSIFORMS\Field Data Sheets\Method 2 Velocity 

2::9 ~7 D, upstream: 
0 ,<-f ,6 

-D,04 D1 downstream: z::( • I 
To f'f Stack Diameter: { J-.-.2{ i r 

S:' Leak Check 

~ ~ Initial: Flnal: 

~ 
~---

Cyclonic Flow Side View 
Angle 

Top View 

L,.3 
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PARTICULATE FIELD DATA 

PLANTS,.~/• t/41/~~c..,_,jf>,'// METERBOXN0,._-,---:7~~---
DATE I //'t:~IL c-/',' METER Ml@ /. 75'(2 
LOCATION' ,f~_ '/ .Ry- Y-="""":-7.'.0;:',_'f,__,.,_f{_,,:Jcc_ ____ _ 
OPERATOR_-?-'-~--~.,'--- /1:,.ROBEI.D. NO, _________ _ 
SOURCE iJ,9414 2 rh~ F/i., ...-e 0l-fl'I_OZZLED!AMETER,in. _____ _ 
RUNNO. ~ STACKDIAMETER,in. _ _;::c ____ _ 

SAMPLEBOXNO. (,-(() PROBE HEATER SETTING,_,,.,_ ___ _ 

TIME START / (fi ~ ~~TFi::~g~SETTING_.c::~=------
FILTERNO. ~ 

P# TIME T, t. p ✓ t. p t. H Vm T•IN 
"F inH10 inH20 fl' "F 

p '- p & . I. %' q Ji./. & 17 7'-{ -. I s;-, ']RZ.). ,a,() ,,_ 

l 0 I. IJ C 8'% · 7 8/ 
:)tn I c... •)<;7_1 L: 75t 

'10 I "' I oo•t. 5· b"'o 
.-n 7. I½' '"II '7 80 
I:, r, - I itJ /ti. Z Je, -

Av•. I. 5 '-1'1 JS~ 
TIME Ei'.D 7 'l 7""'i tJ; ~ 

ASSUMED MOISTURE,¾•--~---
AMBIENTTEMPERATURE, _ _.,if"--"5 __ _ 
BARO. PRESS. ✓ t/, 2. 7 
STATIC PRESS. ___ -______ _ 
NOMAGRAPH!NDEX ______ _ 

PRE TEST LEAK CHECKS 
METER<(>. i)d>!5(i], ,u; in.Hg 
PITOTS ~ @_=._in. Hg 
ORSAT ________ _ 

T0 OUT OVEN IMP. VAC. 
"F "F OUT"F (in Hg) 

? z_ <;-7 I 

71 e"/ I 

7?, 5 1:. ·l 
7 'L q_s I 
7L/ s-r;, I 
7 ) S" 7 l 
- - ~ 

7s.r 

lmplnger Volume Silica Gtl 
\'olume of liquid W•ht 17 

O POST TEST LEAK CHECKS 
Meter /0, v j @ IS" in. Hg 

Warer Collected Pitots. ______ @, _____ in. Hg 
I 2 3 4 5 Orsat 

Final 115 I {71 1..-- i. (, 0 II On1tMeas. Time co, o, co N, 

Initial /iCJ-r (-~· ~ ·2-S.o I 

Liquid Collected &s ~ t. to 2 

Ti.Jlal Vol. Cdlcctcd 79 3 

{!) 
ii Nozzle Cal I D D, D Avera0 e 

56 



VELOCITY DATA SHEET- METHOD 2 

l 
l 

• l 

J 

I 
I 

l 
J 

I 
. J 

Faclllty: 
Source: 
Job#: 
Date: 
Operator: 

Run#: 

Point 
# 

{\ \ d-
TI \ 

In 
q 
<( 

? 
(. 
i; 

4 
) 
)_ 

I 
0 l'L 

\~ 
16 
q 
i 
7 
C, 

5' 
4 
) 

d-
\ 

Average 

gM-·, vwl,€.j 1,,F,- Baro. Press: 
tg( e ~ - 331~~ i;,-.cstatlc PreH: 

c/- Qs-(. Pltot Tube #: 
1-1~ -o~ Pltot Tube Type: 
q~ Magnahellc: 

Position Velocity Head Stack Temp 
In. In. H20 "F 

\)-'S' -:2-; 6.DIS- ,~ t+ q 
\( q ,'-f n t) 1'5 ) 5S-S-
\I)- -'\ r,o rs- i 5 5"''1' 
(OS-- 5 0,0 r 'J tS-C.G 
'l C 0 .OJ-o (5'70 
i}-.L{ D.Ulo I '":>711 
'-+.5'- lo 6.0l.a rS--73 
;> ~ (), c) 15' J57s 
?-?- ,7 n.O\b 1")71 
l S- , I ()_() t c;- ! :.;'7 ~ 
'6 ' \.o /)_( 15" 1i;-G9 
')__J OJ l:S-' ,c; Gi 

QOIS- ( 'J')Cf 
D.U IS- I :,-(,,,'f 
0.0 lo 15'& er 
t)01S- ts-73 
o. Dd-.-7) I 'Jo/,) 
Cfr")d'Q 1')77 
6.0111 I 'J 7 7 
Ii()~ IS- 7 t::' 

001S' IS",~ 
/J. D IS- 15'7J... 
o. J Is- 1.S-7 / 
0,Uis' I ::r7r. 

✓ /lP= \) \V)o T,= 1('.\<.:i,.J.. 

4'J 

, J Horizon Air Measurement Services, Inc. 
·" H:WPDOCS\FORMS\Field Data Sheets\Method 2 Velocity 

a:: "l . :;.. 'J._ D1 upstream: o.½6 
-o ,0 C-( D1 downstream: t.-f t / 

C!lf1 Stack Diameter: \d-S" 
2 Leak Check 

a:E ! Initial: Flnal: 

~ 

Cyclonic Flow Side View 
Angle 

Top View 

L..= 

57 



TIME START_-1-/~)µ,,2..e...'?(,.,_ ___ _ 

P# TIME r.~ l1 p 
·F inH20 

15.< J, () 

{{) 

-:t. 0 
Jl'.l 
-to 
§O 
(,, 0 

Avg. 

TIME EI\D~ . !':f-¥t2 

lmpinger Volume 
\ olume ur Uquid 
Water Collel'tcd 

I 2 J 

Final i 4,5 t ,:,t I 

Initial /cJO ta' 
Liq11id Cui!l!l:ti.:d i.-5 I ( 

·r,ir,i] Vql_ t'.,lkt:rcJ 

PARTICULATE FIELD DATA 

METER BOX NO. 7 
METER l>H ~ --;l-.;7;.,_£"',0,c------
y~ 0. 'i ?f" 
PROBE J.D. NO.=-;:-,-------
NOZZLE DIAMETER. in., _______ _ 
STACK DIAMETER, in, ______ _ 
PROBE HEATER SETTING __ ~ ___ _ 
HEATER BOX SETTING __ ,., ____ _ 
l>Cp FACTOR FILTER NO. . __ __,,_ _______ _ 

✓ t, p l1 H Vm Ton1N 

in H10 ft' "F 

f, X' I 9 · S"lo 7} 
(. 'IS 01.":l ·""" '\S'" 2... 

L '6 1 4 'ii $L 
I ,'is -"1-~ ~, ,g-z.. 

\. "6 ;;"!1. n lr-S 
\.'(j .; 7. t-, y (. 
- l5. '10c 

I,~ 1 f. 13 f£ 

JI; 11ft 

ASSUMED MOISTURE,%,_~~--­
AMBIENTTEMPERATURE,~-tab'-+'/--­
BARO. PRESS. ? :1 2 7 
STATIC PRESS. -
NOMAGRAPH INDEX---===------

PRE TEST LEAK CHECKS 
METERD-OOf@ I$~ in. Hg 
PITOTS __ --'@ in, Hg 
ORSAT ________ _ 

T,nOUT OVEN IMP. VAC. 
"F "F OUT"F {in Hg), 

72.. .s /,., 1 
73 .e-(_ 2. 
7 2i s+ 2. 

-::/ </ s (,.. 2.... 

71 5 c; ·z._ 
') "7 .,,,., ;2__. 

77, 1 
J? 

Silica Gel () POST TEST LEAK CJ;\ECKS 
W•ht. Meter ~ ., t7i &/- @ j t in. Hg 

Pitots !~ in. Hg 

-I 5 Orsat 

1.lt? II Orsat Meas. Time co, o, co N, 

7✓fo I 

[fJ 2 

11 3 

I NozzleCal II D, l). I D Avcrag.i::: 
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I 

I 
. .l 

TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA SHEET 

• #: w o 7 · o5' & 

Facility: _s: ~: V,,U e v L · F. 

Location: 5;"": ,j,,_//e,,- CA 

Date: 1/; •/ /o-,.. 
Operator: _..:._13 _______ _ 

Tank#: .S -'I 
Roto # LS" c.-1 

ft.. - I 
SAMPLE A 

Trap#: __ .-__ 

Probe# 25c..-t 

Initial Vacuum: -~3""--"o ____ _ 

Final Vacuum: _ IP [<" / :-\ \ 
Start Time: ___ L{~·,_] __ o .... i~-~l 1f:l~~ 

TIME VACUUM FLOW 
(min.) ("HI!) (cc/min) 

00 3a 
05 7--. s 
10 :J-S 
15 l 7 
20 :+-G 
25 J-l\ 
30 ;)-l. 

35 d-U 

40 19' 
45 /b 
50 I Lf 

55 i,A 
60 ) /) 

tlKRATE 
Pre Test : ___ ✓/=---,<-/_' __ 

Post Test: ---✓'-----

HORIZON AIR MEASUREMENT SERVICES, INC. 
WPDOCS\FORMS\Field Data Sheets\Method 25 Total Combustion 

Control Device: F!c,re O,., He. t 

Sample Location: ___::O:..!'.v--::::+L.!..S(e.=--iL-__ _ 

Ambient Temp.: _7-_,_d::....'....:.r _____ _ 

Baro. Pressure: _ ... 2_,9.:..-2"--'-7-____ _ 

1e_;:, '2 
SAMPLES 

Tank#: s· G Trap#: ___ _ 

Roto# A-c-1 Probe#~S-(-( 

Initial Vacuum: \,CO :::'f101 C 
Final Vacuum: /0 r ~/ If<\ 
End Time: / u/f+ ) / 5.'0 2 

TIME VACUUM FLOW 
(min.) ("HI!) (cc/min) 

00 ·so 
05 )__ '1 
10 ;)-ct' 
15 d---7 
20 9-6 

25 ;:)___ \...\ 

30 d-d---

35 d--() 
40 I S{ 

45 /G 
50 i Lf 
55 I)_ 
60 10 

Pre Test: J / 
Post Test:---✓~~-

----=---
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TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA SHEET .b fl: lJo 7 - Os(, 
Facility: c_;, 1 ,'-,, \JP(\\:} 
Location: SI r- \ \Jr,:\\ T 
Date: \ - \ ½ - 0 I 
Operator: ___ (>_. -"-"-Iv---____ _ 

t" 3 
SAMPLE A 

Tank fl: Trap fl: ___ _ 

Roto # Probe fl ?-sC-( 

Initial Vacuum: --~f'~C0~_<:f1:n~~'I_ 
Final Vacuum: __ _,_(_,_Q.,L....__.l--=v+/_,_i-1._;_,._ 

Start Time: __ ['-')""-)__;;_;;L____;_cc'.:;___/ __ 

TIME VACUUM FLOW 
(min.) ("H!!) (cc/min) 

00 .3n 
05 ~-0· 
10 Bi( 

15 )-7 
20 'J--6 
25 J.-L{ 
30 ,1"-d-
35 d-u 
40 \~ 

45 (G 
50 I Lf 
55 I ;j__ 

60 10 

!::1E ____ l__.,,I __ 
Post Test: ___ __.\,__/ __ 

HORIZON AIR MEASUREMENT SERVICES, INC. 
WPDOCS\FORMS\Field Data Sheets\Method 25 Total Combustion 

r . ·1t ,.,, 
Control Device: tlAf ~ d-- - _,._,~,--, l i "'C 

Sample Location: Ou\ L ("Z-\ 

Ambient Temp.: I :)..._ 
Baro. Pressure: }-'i. d--7 

SAMPLED 

Tank#: ___ _ Trap fl: ___ _ 

Roto fl ____ Probe fl ___ _ 

Initial Vacuum: _______ _ 

Final Vacuum: ________ _ 

End Time: ) Lf, 3)-,_ 

TIME VACUUM FLOW 
(min.) ("Hg) (cc/min) 

00 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

Pre Test: -------
Post Test: -------
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TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA SHEET 

Job#: WO 7 - o.s-(, 

Facility: S / /,,V/ 1 / &v,,,.,J Pt' {J 
Location: I >/ f3,' t/., 11'9' 
Date: / /t 'i /c.2 K 
Operator: ~ f;/' 

tz- I 
SAMPLE A 

Tank#: ---'C=--­
Roto # lvi 7..13 

Trap#: ___ _ 

Probe# __ -__ 

Initial Vacuum: ---+/'--, _$_~ ___ _ 
I 

Final Vacuum: _______ _ 

Start Time: __ D;;_9...:3:e.;!9,:;____-..,_l-"-19_3'-'a""-

TIME VACUUM 
(min.) ("He) 

00 24 

05 ·27.f,-

10 2. ~ 

15 z. 'f_ s-

20 'Z 3 

25 t;f - 5 
30 7-.p 

35 I 'J'. ,1-

40 17 

45 I _, J-j , 

50 I 'i 
55 13 

60 I 2... 

LEAK RATE 

Pre Test:---✓--­
Post Test: __ _,,,,,/'----

FLOW 
(cc/min) 

HORIZON Am MEASUREMENT SERVICES. INC. 
WPDOCS\FORMS\Field Data Shects\Method 25 Total Combustion 

Control Device: CI nH I :V k_,/-
Sample Location: / et le. ;l 

Ambient Temp.: ---"'t.""'i'-----­
Baro. Pressure: --'2..-=-..:9C-'''--"L---'7'----

re,- ?.--

SAMPLED 

Tank#: L Trap#: ___ _ 

Roto # / n Z.. 9-(.., Probe# ___ _ 

Initial Vacuum: I, § -----'------
Final Vacuum: _______ _ 

TIME VACUUM FLOW 
(min.) ("He) (cc/min) 

00 'l.'7 
05 i.-7.5-

10 LL 

15 l5 

20 'l..J.9-

25 -., I 

30 Z,,O 

35 lfr-.S' 

40 17 

45 t f. 

' I 't ~ -50 

55 1 ? 

60 I 7 

Pre Test: -----'---
Post Test: ------'"----
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TOTAL COMBUSTION ANALYSIS 
SCAQMD METHOD 25 

FIELD SAMPLING DATA SHEET 

Job#: i/f/07 ~OS-I:, 

Facility: S ' .,,,, .' I/ a.J/ ½ lo-,, J .1/;t 

Location: >; VVYi' (/1;. lf <~, 

I I 
Date: ---'--1--'-'t'----l/'--'i,"-"-~---
Operator: _-<,:.t}(::...:_ __ · ____ _ 

fl.... J 
SAMPLE A 

Tank#: -';4 __ _ Trap#: ___ _ 

Roto # 1 !:'.l 2, IJ Probe# ___ _ 

Initial Vacuum: _ ___:/_,,'--'5.L.. ___ _ 
Final Vacuum: ________ _ 

Start Time: / 3 '2- t - I j "L ft 

TIME VACUUM FLOW 
(min.) ("HI!) (cc/min) 

00 20 
05 lj.<: 

10 7... le 

15 -i...r 
20 •1.:.,_ 5 

25 l- -z.. 

30 ..,_ I 

35 tt:!J.S 

40 J 3 
45 I t ,5 

50 I 5' 

55 IJ.~ 
60 i 1.-

LEAK RATE 

Pre Test : ___ /__,,,_ __ 
Post Test: __ _:::_ __ _ 

HORIZON AIR MEASUREMENT SERVICES. INC. 
WPDOCS\FORMS\Field Data Sheets\Method 25 Total Combustion 

Control Device: /?ar-,e, 2 ,, pf c _ 

Sample Location: / "1 U 
Ambient Temp.: --"-t;--=-5_· ___ _ 

Baro. Pressure: "2 'r . '2..- 7 

SAMPLED 

Tank#: ___ _ Trap#: ___ _ 

Roto # Probe# ___ _ 

Initial Vacuum: _______ _ 

Final Vacuum: ________ _ 

End Time: _________ _ 

TIME VACUUM FLOW 
(min.) ("H11\ (cc/min) 

00 

05 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

Pre Test: -------
Post Test: ______ _ 
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APPENDIX E - Strip Chart Data 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 
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APPENDIX F - Process Data 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 
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l 
I Facility: •.,) 07 os:-'-' 

OPERATING DATA 
FOR LANDFILL FLARES 

Date: t /t'-f / o "tJ 

Run#: I Job No.: ~-:~·. v ... 11,.v L. F. ---------

l 

!?- - I 

lvi, 125" 

\ S l~'-1 

l jl.. z... 
.J 

v-1B n .. ; 

" 

• 

b~ 131° 
. .J 

c; 
Jt, 3 

·1,,vfl I, 

Jot3 t3 7 

I 
.J 

I 
.1 

1 

Source: 

Time Landfill Gas 
Flow 

( S<'.. f'Wl ) 

0130 1~'1< 

iOt< ,,1(.., 

,,s-c.o /r,, 3o 

I y.'3 '-( 

i rOQ 
122.8 ..U, <:;() 

J (,'Ir," 

J Horizon Air Measurement Services, Inc. 

Condensate Flare 
Injection Temerature 

( ) (°F) 

I &Lf?., 

/l,JL\ 

l&S'() 

1h52. 

/0/r, 

fl, s <-

H:I WPDOCS\FORMS\Fuel Gas Flow Rate For Landfill Flares 

. D. '.£+ IO• <' o /k,'/ll 

Fuel Fuel Temp 
Pressure (•F) 
( ) 
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Ch. CH03 CH31 
Tag FLARE#2 TEMP FLARE#2 FLOW 

Date Time sec F SCFM 
2008/01/14 09:30:00 0.000 1638.8 1569 
2008/01/14 09:32:00 0.000 1634.7 1582 
2008/01/14 09:34:00 0.000 1633.6 1574 
2008/01/14 09:36:00 0.000 1645.5 1599 
2008/01/14 09:38:00 0.000 1644.6 1578 
2008/01/14 09:40:00 0.000 1641.5 1589 
2008/01/14 09:42:00 0.000 1645.6 1597 
2008/01/14 09:44:00 0.000 1632.6 1591 
2008/01/14 09:46:00 0.000 1623.7 1625 
2008/01/14 09:48:00 0.000 1642.7 1583 
2008/01/14 09:50:00 0.000 1646.7 1551 
2008/01/14 09:52:00 0.000 1641.7 1625 
2008/01/14 09:54:00 0.000 1644.6 1595 
2008/01/14 09:56:00 0.000 1642.5 1608 
2008/01/14 09:58:00 0.000 1637.7 1599 
2008/01/14 10:00:00 0.000 1637.7 1602 
2008/01/14 10:02:00 0.000 1629.5 1596 
2008/01/14 10:04:00 0.000 1626.6 1620 
2008/01/14 10:06:00 0.000 1646.7 1633 
2008/01/14 10:08:00 0.000 1648.7 1616 
2008/01/14 10:10:00 0.000 1621.8 1561 
2008/01/14 10:12:00 0.000 1636.7 1518 
2008/01/14 10:14:00 0.000 1644.8 1552 
2008/01/14 10:16:00 0.000 1635.7 1574 
2008/01/14 10:18:00 0.000 1618.7 1599 
2008/01/14 10:20:00 0.000 1643.6 1597 
2008/01/14 10:22:00 0.000 1670.5 1581 
2008/01/14 10:24:00 0.000 1634.7 1577 
2008/01/14 10:26:00 0.000 1634.7 1605 
2008/01/14 10:28:00 0.000 1647.9 1644 
2008/01/14 10:30:00 0.000 1653.9 1630 
2008/01/14 10:32:00 0.000 1621.0 1630 
2008/01/14 10:34:00 0.000 1613.6 1601 
2008/01/14 10:36:00 0.000 1628.8 1594 
2008/01/14 10:38:00 0.000 1631.6 1608 
2008/01/14 10:40:00 0.000 1657.6 1575 
2008/01/14 10:42:00 0.000 1655.7 1601 
2008/01/14 10:44:00 0.000 1652.7 1586 

Average Run 1 1639.2 1593.8 

2008/01/14 11 :56:00 0.000 1651.8 1580 
2008/01/14 11 :58:00 0.000 1651.6 1611 
2008/01/14 12:00:00 0.000 1583.8 1596 
2008/01/14 12:02:00 0.000 1656.6 1607 
2008/01/14 12:04:00 0.000 1642.9 1625 
2008/01/14 12:06:00 0.000 1620.8 1636 
2008/01/14 12:08:00 0.000 1635.7 1601 
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2008/01/14 12:10:00 0.000 1667.9 1631 
2008/01/14 12:12:00 0.000 1646.7 1631 

i 2008/01/14 12:14:00 0.000 1644.8 1528 
I 2008/01/14 12:16:00 0.000 1604.8 1619 I 

2008/01/14 12:18:00 0.000 1635.9 1621 
2008/01/14 12:20:00 0.000 1648.7 1613 
2008/01/14 12:22:00 0.000 1647.7 1586 
2008/01/14 12:24:00 0.000 1628.8 1637 
2008/01/14 12:26:00 0.000 1651.8 1625 
2008/01/14 12:28:00 0.000 1636.5 1613 
2008/01/14 12:30:00 0.000 1657.8 1559 
2008/01/14 12:32:00 0.000 1621.8 1595 
2008/01/14 12:34:00 0.000 1655.7 1606 
2008/01/14 12:36:00 0.000 1653.7 1646 
2008/01/14 12:38:00 0.000 1624.7 1672 
2008/01/14 12:40:00 0.000 1618.7 1653 
2008/01/14 12:42:00 0.000 1648.7 1561 
2008/01/14 12:44:00 0.000 1658.8 1606 
2008/01/14 12:46:00 0.000 1646.8 1602 
2008/01/14 12:48:00 0.000 1638.8 1616 
2008/01/14 12:50:00 0.000 1623.7 1598 
2008/01/14 12:52:00 0.000 1632.8 1580 
2008/01/14 12:54:00 0.000 1642.7 1620 
2008/01/14 12:56:00 0.000 1650.6 1588 
2008/01/14 12:58:00 0.000 1630.7 1652 

l 2008/01/14 13:00:00 0.000 1625.8 1610 

' 2008/01/14 13:02:00 0.000 1641.7 1612 

l Average Run 2 1639.1 1609.9 
I . ' 

l 
2008/01/14 13:28:00 0.000 1630.7 1631 
2008/01/14 13:30:00 0.000 1622.8 1612 

,,.J 2008/01/14 13:32:00 0.000 1634.7 1653 
2008/01/14 13:34:00 0.000 1635.9 1668 
2008/01/14 13:36:00 0.000 1638.8 1641 
2008/01/14 13:38:00 0.000 1662.8 1624 
2008/01/14 13:40:00 0.000 1628.7 1655 
2008/01/14 13:42:00 0.000 1620.8 1680 
2008/01/14 13:44:00 0.000 1623.7 1701 
2008/01/14 13:46:00 0.000 1658.8 1638 

I 2008/01/14 13:48:00 0.000 1652.7 1610 
2008/01/14 13:50:00 0.000 1640.7 1628 

·~J 2008/01/14 13:52:00 0.000 1617.9 1664 
2008/01/14 13:54:00 0.000 1621.8 1720 
2008/01/14 13:56:00 0.000 1641.7 1663 
2008/01/14 13:58:00 0.000 1658.7 1641 
2008/01/14 14:00:00 0.000 1640.8 1645 

l 2008/01/14 14:02:00 0.000 1622.7 1642 
J 2008/01/14 14:04:00 0.000 1627.8 1651 

2008/01/14 14:06:00 0.000 1660.7 1632 
2008/01/14 14:08:00 0.000 1647.9 1642 
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2008/01/14 14:10:00 0.000 1635.9 1620 
2008/01/14 14:12:00 0.000 1599.7 1579 
2008/01/14 14:14:00 0.000 1621.6 1588 
2008/01/14 14:16:00 0.000 1650.8 1626 
2008/01/14 14:18:00 0.000 1648.7 1622 
2008/01/14 14:20:00 0.000 1640.7 1602 
2008/01/14 14:22:00 0.000 1634.7 1639 
2008/01/14 14:24:00 0.000 1642.7 1651 
2008/01/14 14:26:00 0.000 1646.7 1704 
2008/01/14 14:28:00 0.000 1642.9 1643 
2008/01/14 14:30:00 0.000 1643.7 1648 
2008/01/14 14:32:00 0.000 1661.1 1648 
2008/01/14 14:34:00 0.000 1648.7 1656 

Average Run 3 1638.5 1643.1 
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APPENDIX G - Calibration Data 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 
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TYPES PITOT TUBE INSPECTION DATA FORM 

Tubing dhmeter, D. j39c/ in. 

Pitot Tube Assembly 1,evel? G2 I 

Pi tot !ube .Jl.P.eni !!i!S O.im.iged? 
A-SID[ PLAN[ 

Yei: / 6;2 , 
tlOTE: t). 8-f"R° PA '" /J. .(/_;lo/"' in. 

Pl) =t!J. l/¢71' tn. )1,_os otc: P <1.~o Dt 

l PA= Pe 
e. ///37~ c1. 59,,,,0 

Level Position ro Find ·r -:. /. cJ J ... v,!l Pnsillon to find a/. tJ 

Z • A sin y d-41~£:in. (< 1/8 ln.J 1·1 ~ A ,d,1 f• dt1/~111. (• 1/3:! i. 

Comments --------------------------
Checked by: y~ 
C.ilihraciun Rt<411lti:d? -..::/l/..::...._,.0:..-__ _ 

n.,,~·: 
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STACK TEMPERATURE SENSOR CALIBRATION DATA-APEX PROBE ASSEMBLIES 

Date' 07/25107 
CaliLrated by: BJ 

THERMOCOUPLE 
ID: 

ICE WATER 

----
REF 

2 3 

Stainless Steel Probes 
3-1 32 32 

4-2 

4.j 

44 

4-5 

" 
63 

6-4 

A6-5 

;-..n 1 

c\8-2 

.-.t:-3 

1c,., 

t,117-1 

11.117-2 

t,117-3 

lnconel 
10·2 Inc 

,5. I lr,c 

32 

32 

32 

32 

32 

32 

32 

" 
>1 

32 

32 

32 

32 

32 

" 
32 

32 

Loose Thermocouple 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

G:i 32 32 

,; ii 32 

7-"1 ,-;2 

:=.2 

32 

32 

32 

32 

" 
32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

30 

S2 

32 

32 

30 

31 

29 

30 

30 

31 

31 

32 

31 

32 

31 

34 

36 

34 

32 

34 

32 

TC 

2 

31 

32 

30 

30 

30 

29 

30 

30 

31 

30 

31 

30 

31 

31 

33 

32 

34 

36 

35 

32 

35 

33 

3 

ABSOLUTE 
TOIFF.,% 

2 3 

31 0.0 0.2 0.2 

32 0.4 0.0 0.0 

31 00 0.4 0.2 

31 0.0 0.4 0.2 

31 00 0.4 0.2 

30 0.4 0.6 0.4 

30 0.2 0.4 0.4 

31 06 0.4 0.2 

31 0.4 0.2 0.2 

31 0.2 0.4 0.2 

31 0.2 0.2 0.2 

31 0.2 0.4 0.2 

31 0.0 0.2 0.2 

32 0.2 0.2 0.0 

33 a.a -0.2 -0.2 

31 0.2 0.0 0.2 

34 --0.4 --0.4 -0.4 

36 -0.8 --0.8 --0.8 

34 -0.4 -0.6 -0.4 

32 0.0 0.0 0.0 

35 --0.4 -0.6 -0.6 

32 0.0 -0.2 0.0 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

BOILING WATER 

REF 

2 3 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

213 

210 

208 

208 

208 

208 

211 

210 

213 

209 

211 

210 

211 

211 

212 

211 

213 

210 

210 

212 

210 

210 

TC 

2 

212 

210 

209 

209 

209 

209 

212 

210 

213 

208 

212 

210 

212 

211 

211 

211 

213 

210 

211 

210 

210 

212 

3 

ABSOLUTE 
TDIFF.,% 

2 3 

212 -0.1 0.0 0.0 

210 0.3 0.3 0.3 

210 0.6 0.4 0.3 

210 0.6 0.4 0.3 

210 0.6 0.4 0.3 

209 0.6 0.4 0.4 

210 0.1 a.a o.3 

210 0.2 0.3 0.3 

212 -0.1 --0.1 a.a 

209 0.4 0.6 0.4 

210 0.1 0.0 0.3 

211 0.3 0.3 0.1 

209 0.1 0.0 0.4 

211 0.1 0.1 0.1 

210 0.0 0.1 0.3 

212 0.1 0.1 0.0 

213 -0.1 --0.1 -0.1 

208 0.3 0.3 0.6 

211 0.3 0.1 0.1 

210 0.0 0.3 0.3 

210 0.3 0.3 0.3 

213 0.3 0.0 --0.1 

538 

534 

546 

546 

546 

540 

539 

539 

538 

546 

540 

537 

537 

540 

541 

543 

540 

549 

537 

538 

543 

548 

----' 

BOILING OIL 

REF 

2 3 

538 

536 

545 

545 

545 

540 

538 

539 

539 

548 

539 

537 

535 

540 

539 

545 

539 

550 

540 

539 

544 

546 

538 

534 

544 

544 

544 

543 

538 

539 

539 

550 

540 

537 

538 

541 

539 

545 

538 

549 

538 

541 

544 

545 

532 

531 

540 

540 

540 

538 

537 

533 

535 

540 

538 

531 

534 

542 

539 

544 

539 

543 

537 

539 

546 

543 

Nute: If absolute temperature values of the reference thermometer being calibrated and the stack temperature sensors agree within 1.5 percent at each of the three calibration points, no correction is needed. 

.-..:.1,~oi\ 1-..r Musuri.mem Seiv,.:.es, ln~ 

-"--" 

TC 

2 

535 

531 

542 

542 

542 

537 

535 

533 

535 

547 

536 

532 

535 

542 

539 

546 

537 

540 

538 

539 

547 

544 

3 

ABSOLUTE 
TOIFF.,% 

2 3 

534 0.6 0.3 0.2 

531 0,3 0.5 0.3 

542 0.6 0.3 0.2 

542 0.6 0.3 0.2 

542 0.6 0.3 0.2 

544 0.4 0.3 --0.1 

534 0.2 0.3 0.4 

535 0.6 0.6 0.4 

535 0.3 0.4 0.4 

550 o.6 0.1 a.a 

536 0.4 0.3 0.4 

540 0.6 0.5 -0.3 

534 o.3 a.a 0.2 

541 --0.2 --0.2 a.a 

540 0.2 a.a --0.1 

547 --0.1 --0.1 --0.2 

538 0.1 0.2 0.0 

540 0.6 1.0 0.9 

537 0.0 0.2 -0.1 

539 --0.1 a.a 0.2 

548 --0.3 --0.3 -0.4 

543 0.5 0.2 0.2 

07250TThennocats 



00 
0 

STACK TEMPERATURE SENSOR CALIBRATION DATA-APEX PROBE ASSEMBLIES 

Date: 01116108 
Calibrated by: BJ 

THERMOCOUPLE 
10: 

ICE WATER 
ABSOLUTE 
TOIFF.,% BOILING WATER 

REF 

2 3 

Stainless Steel Probes 
3-1 32 32 

4-2 

4-3 

4-4 

4-5 

6-2 

6-3 

... 
A6-5 

AB-1 

AB-2 

AS-3 

10-1 

M17-1 

M17•2 

M17-3 

lnconel 
10-2 Inc 

6-1 Inc 

32 

32 

32 

32 

32 

32 

32 

32 

31 

32 

32 

32 

32 

32 

32 

32 

32 

Loose Thermocouple 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

32 

6-5 32 32 

6-8 

7-1 

8-3 

32 

32 

32 

32 

32 

32 

32 

32 

32 

30 

TC 

2 

31 

32 

3 2 3 

31 0.0 0.2 0.2 

32 o.4 a.a o.o 

32 32 30 31 a.a o.4 0.2 

32 32 30 31 0.0 0.4 0.2 

32 32 30 31 0.0 0.4 0.2 

32 30 29 30 0.4 0.6 0.4 

32 31 30 30 0.2 0.4 0.4 

32 29 30 31 0.6 0.4 0.2 

32 30 31 31 0.4 0.2 0.2 

32 30 30 31 0.2 0.4 0.2 

32 31 31 31 0.2 0.2 0.2 

32 31 30 31 0.2 0.4 0.2 

32 32 31 31 a.a 0.2 0.2 

32 31 31 32 0.2 0.2 0.0 

32 32 33 33 0.0 -0.2 -0.2 

32 31 32 31 0.2 0.0 0.2 

32 34 34 34 -0.4 -0.4 -0.4 

32 36 36 36 -0.6 -0.6 -0.6 

32 

32 

32 

32 

34 

32 

34 

32 

35 

32 

35 

33 

34 -0.4 -0.6 -0.4 

32 0.0 0.0 0.0 

35 -0.4 -0.6 -0.6 

32 o.o -0.2 a.a 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

REF 

2 3 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

212 

213 

210 

208 

208 

208 

208 

211 

210 

213 

209 

211 

210 

211 

211 

212 

211 

213 

210 

210 

212 

210 

210 

TC 

2 

212 

210 

209 

209 

209 

209 

212 

210 

213 

208 

212 

210 

212 

211 

211 

211 

213 

210 

211 

210 

210 

212 

3 

ABSOLUTE 
TDIFF.,% 

2 3 

212 -0. t 0.0 0.0 

210 0.3 0.3 0.3 

210 0.6 0.4 0.3 

210 0.6 0.4 0.3 

210 0.6 0.4 0.3 

209 0.6 0.4 0.4 

210 0.1 0.0 0.3 

210 0.2 0.3 0.3 

212 -0.1 -0.1 0.0 

209 0.4 0.6 0.4 

210 0.1 0.0 0.3 

211 0.3 0.3 0.1 

209 0.1 0.0 0.4 

211 0.1 0.1 0.1 

210 0.0 0.1 0.3 

212 0.1 0.1 0.0 

213 -0.1 -0.1 -0.1 

206 0.3 0.3 0.6 

211 0.3 0.1 0.1 

210 0.0 0.3 0.3 

210 0.3 0.3 0.3 

213 0.3 0.0 -0.1 

538 

534 

546 

546 

546 

540 

539 

539 

538 

546 

540 

537 

537 

540 

541 

543 

540 

549 

537 

538 

543 

548 

BOILING OIL 

REF 

2 3 

538 

536 

545 

545 

545 

540 

538 

539 

539 

548 

539 

537 

535 

540 

539 

545 

539 

550 

540 

539 

544 

546 

536 

534 

544 

544 

544 

543 

538 

539 

539 

550 

540 

537 

538 

541 

539 

545 

538 

549 

536 

541 

544 

545 

532 

531 

540 

540 

540 

536 

537 

533 

535 

540 

538 

531 

534 

542 

539 

544 

539 

543 

537 

539 

546 

543 

Note: If absolute temperature values of the reference thermometer being calibrated and the stack temperature sensors agree within 1.5 percent at each of the three calibration points, 
no correction Is needed. 

Horilon Air MHsurement Suvitff, Int. 

TC 

2 

535 

531 

542 

542 

542 

537 

535 

533 

535 

547 

536 

532 

535 

542 

539 

546 

537 

540 

538 

539 

547 

544 

3 1 

ABSOLUTE 
TDIFF.,% 

2 3 

534 0.6 0.3 0.2 

531 0.3 0.5 0.3 

542 0.6 0.3 0.2 

542 0.6 0.3 0.2 

542 0.6 0.3 0.2 

544 0.4 0.3 -0.1 

534 0.2 0.3 0.4 

535 0.6 0.6 0.4 

535 0.3 0.4 0.4 

550 0.6 0.1 0.0 

536 0.4 0.3 0.4 

540 0.6 0.5 -0.3 

534 0.3 0.0 0.2 

541 -0.2 -0.2 0.0 

540 0.2 0.0 -0.1 

547 -0.1 -0.1 -0.2 

538 0.1 0.2 0.0 

540 0.6 1.0 0.9 

537 0.0 0.2 -0.1 

539 -0.1 0.0 0.2 

548 -0.3 -0.3 -0.4 

543 0.5 0.2 0.2 

011&0alhem10Qfs 



Magnehelic Gauge Calibration Data 

Range: 0 - 0.25" 

Date: 7/24/2007 Calibrated by: BJ 

BAROMETRIC PRESURE: 29.24 Reference: 0.0-0.25 Manometer 

SYSTEM 
LEAK CHECKS (Y/N): y 

1 POINT 
I LEAK CHECK (Y/N): y 

· 1 
I 

Magnahellc Box 1 

Serial# R010905PW95 

MAN MAN MAN 
MAG R1 R2 R3 MEAN MEAN/MAG 

0.05 0.05 0.05 0.05 0.049 0.987 

I 
0.10 0.10 0.10 0.10 0.099 0.987 

0.15 0.15 0.15 0.15 0.150 1.000 

0.20 0.20 0.20 0.20 0.200 1.000 

0.25 0.25 0.25 0.25 0.250 0.999 

I 
Correction Factor: 0.9944 

j 

. l 

l 

Horizon Air Measurement Services, Inc. MAG1-050107-0.25 
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Magnehellc Gauge Calibration Data 

Range: 0 • 0.25" 

Date: 1/17/2008 Calibrated by: 

BAROMETRIC PRESURE: 29.24 Reference: 

SYSTEM 
LEAK CHECKS (Y/N): y 

POINT 
LEAK CHECK (YIN): y 

Magnahelic Box 1 

Serial# R010905PW95 

MAN MAN MAN 
MAG R1 R2 R3 MEAN 

0.05 0.05 0.05 0.05 0.049 

0.10 0.10 0.10 0.10 0.099 

0.15 0.15 0.15 0.15 0.150 

0.20 0.20 0.20 0.20 0.200 

0.25 0.25 0.25 0.25 0.250 

Correction Factor: 

Horizon Air Measurement Services, Inc. 

BJ 

0.0-0.25 Manometer 

MEAN/MAG 

0.987 

0.987 

1.000 

1.000 

0.999 

0.9944 

MAG1-011708-0.25 
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Matar Console JnfOl'miltion 

Console Model Number 522/MB07 

Console Serial Number 608193 

DGM Model Number S110 

OGM Serial Number 1039620 

APEX INSTRUMENTS METHOD 5 PRE-TEST CONSOLE CALIBRATION 

USING CALI BRA TED CRITICAL ORIFICES 

5-POINT ENGLISH UNITS 

Calibnltion Conditions 

Date Ir.me 7..Jan--08 12:20:00 PM 

Barometric Pressure 29.2 inHn 

Theoretical Critical Vacuurrl 13.8 in Ho 

Calibnation Technician BJ run#3 
1Forvalld test results, the Actual Vacuum should be 1 to 2 In. Hg greater than the Theoretlcal Critical Vacuum shown above. 

1ne ,.,nl.l1aa1 un1n;e ,.,ovm1.1un~ r,,·, rrn.1s1 oe enu11nta m cnc:111sn units, ..... rt--1nm.na·rntn1, 

Calibration Data 

Run Time Meterfno Console 

DGM Orifice Volumo Volume Outlet Temp Outlet Temp Serial Coefficient 

Elapsed '" Initial Final Initial Final Number 
10) (P.,) (V.) (Vn) (I,,) (\,,) I< 

mm in 1-1:i,O cubic feet cubic feet "F "F see above2 

20.0 0.3 877.665 883.793 65 64 RN-40 0.2333 

15.0 0.6 883.793 890.613 64 64 RN--48 0.3455 

20.0 1.1 890.613 902.269 64 65 RN-55 0.4431 

15.0 1.9 902.269 914.153 64 67 RN-«! 0,6003 

13.0 3.2 914.153 927.624 66 70 RN-73 0.7827 

Results 

Standardized Data ~-- Gas Meter 

Critical Orifice 

AmbTemp 

Initial 

(t...) 

"F 

63 

62 

62 

62 

62 

Calibration Factor Rowrate .ea 
Orv Gas Meter Critical Orifice VaJue Variation Std&Corr 0.75SCFM Variation 

(V.-,st,:1) (Q lld) (VO< ) 1n ) IV> (.1.Y) 1n ... ) (hH@) (MH@) 

cubic feet cfm cubic feel cfm cfm in H20 

6.033 0.302 5.969 0.298 0.989 0.004 0.298 1.619 --0.131 

6.726 0.448 6.633 0.442 0.986 0.001 0.442 1.735 -0.015 

11.497 0.575 11.342 0.567 0.986 0.001 0.567 1.818 0.068 

11.725 0.782 11.524 0.768 0.983 -0.002 0.768 1.796 0.046 

13.271 1.021 13.022 1.002 0.981 -0.004 1.002 1.783 0.033 

0.985 YAvera= 1.750 ti.Hl&Average 

!Note For Calibration Faclor Y. the ratio of the feading of the calibration meter to the dry gas meter, acceptable tolerance of individual values from the average is_+-0.02. 

;ce with USEPA Methods, CFR Title 40, Part 60, Appendix A-3,-Method 5, 16.2-.3 

Std Te 

Std Press 

K, 

AmbTomp 
Final 

('-,) 

"F 

62 

62 

62 

62 

62 

S!9!:)_.iture Date /- 7- tfl 

Factors/Convenlons 

528 "R 

29.92 in Hn 

17.647 oRflll Hg 

Actual 

Vacuum 

in Hg 

24 

23 

22 

19 

17 



!ilffil!IPRAXAIR 

Horizon Air Measurements 
996 Lawrence Dr Ste 108 
Newbury Park, CA 
USA 91320 

Praxair Order No. 04150266-00 
8A065 

Product Lot/Batch No. 
Customer Reference No. 

i 
Horizon Air Measure"}ents 

Praxair Part No. 
Intended End User: P.ONo. 

Component 
Carbon dioxide 
Oxygen 
Nitrogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Comments: 

CERTIFICATE.OF ANALYSIS 
Primary Standard 

[ 
Requested 
Concenlration 
7% 
12% 
balanctl, 

j 
Mettler-ID5-Gravlmetrlc-Gra,/lmetric 
AS 1 

2000 pslg 
147 ft3 
CGA-590 
CC86389 
Values not valid below 150 psig. 

Certified 
Concentration 
7.00% 
12.02 % 
balance 

Filling Method: 
Date of Fill: 

Expiration Date: 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
Facsimile: (323) 585-0582 

109725008 

10/26/2007 
PS 

EV NICDOXP1-AS 
9201 

Analytical 
Principle 
V 
V 

Gravimetric 
9/7/2007 
10/26/2010 

Analytical 
Accuracy 
±1% 
±1% 

Analyst: King Cheung QA Reviewer: Phu Tien Nguyen 

The gu calibration cylindtN" standard pn,parnd by Praxair Di11ribution 11 considered• cartifktd standard. 1111 proparod by gravimetric, volumetric, or partlal pn,Hore techniques. Too calibration 1tandatd 
provided fa certified against Praxai' Raferenco Material I YA'llch are either prepaffll by weights traceabfo lo lhe NaUonal ln1titule of Slandarda and Tedlnology (NIST) Of by uaing NIST Standard Reference 
Materhll■ v.here availabM. 
Note: A11•11lon1 for concentration (e.g., % or ppm) are for gaa phase, by volume (e.g., ppmv) un!oH otherwin noted. 
Key Ill An Teehtllqun: 
A Flame loniullon wfttl Melhanlzff B Gu Chromatogniphy with Oltdtl'it' lonlulk,n C Gal Chl'omltllgflplry wtlh Ekldrolylk: Clllldl.ldlvly 

Ottsctor o.t.ctar 
e Gu Chromatogniphy with Flai!tl Photomtllrlc -I Gu Ctvornalognplly with Rlldudlon Gu Analyzor 

M Mut Spoc:tromltty • MB IN' GCiMS 
Q TotalH)'drocllbonArlalypr 
U Clllmlhmlrll&eoneo 
Y Pulsod FJUOIOteollOI 

IMPORTANT 

F Gu Chromatogr111phy with HebTI llllllildlon G GQ Chn:imatogniplly wtlh M11lulnb:ffCffl>Onlzer ""-J Gu CM>!llllognaphy with Toennal Clllldudfvly 
Dflodw 

N Propnetary 
R Wet Ch«nlcal 

V •-Z UVS 

K Gu Chromatography with Ullrullnlc Detedllr 

0 ·­s OeledOfTubo 
W Eledrolyllc CelL'Eloltoehemk;al 

D Gu Chromstography with FlamD IORUl!oo -•w 
H Gu Chl'omatogr11phy with Ph<Jlokllilllkln Detedot 

L lnfl'llf'fd•FTIRorNOIR 

P Speclll,c Wmtar An1!y,:or 
T Odo< 
X Ph<lllllollWIIJon 

The information cootalned heroin has been prepared at yot.r roque•t by personnel within Praxair Distributia'l. 'Mlile wo believo the information rs accurato within the limits of the analytical method• 
employed and ls comploto lo the oxtent of the specific analysoa perfonned, we make no warranty or r&pronnhillon as to tho suitability of tho use of Iha information for any particular pu,poso. ThG 
lnfom,alion is offered with Iha understanding that any uso of tho information is at tho solo discretion and rink oflho user. In no event shall liability of Praxair Distribution, Inc. arising oul. of tho u10 of Iha 
information contained herein exceed tho fOO oslablJshod for providing such information. 
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I 

I 
I 

I 
I 

- J 

Horizon Air 
996 Lawrence Dr Ste 108 
Newbury Park, CA 91320 
USA 

Attention: ORF 

Praxair Order No. 558202-00 Product LoUBalch No. 
Customer Reference No. 

Intended End User: HORIZON AIR 
MEASUREMENTS 

Praxair Part No. 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Component 
Carbon dioxide 
Oxygen 
Nitrogen 

Analytical Instruments: 
Cylinder Style: 

Cylinder Pressure @70F: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Comments: 

Requested 
Concentration 
12 % 
20% 
balance 

Mettler--lDS~Gravimetric~Gravimetric 
AS 
2000 psig 
151 ft3 
CGA-590 
cc 181295 
VALUES NOT VALID BELOW 150 PSIG. 

cb:::::\. 

Certified 
Concentration 
11.97 % 
20.05 % 
balance 

Filling Method: 
Date of Fill: 

Expiration Date: 

Praxair 
5700 South Alameda Street 
Los Angeles. CA 90058 
Telephone: (323) 585-2154 
Facsimile: (714) 542-6689 

6/14/2006 

109612303 
NI CDOXP80-AS 

Analytical 
Principle 
V 
V 

Gravimetric 
5/3/2006 
12/31/2009 

Analytical 
Accuracy 
:1:1 % 
:1:1 % 

Analyst: Ben Chen QA Reviewer: Phu Tien Nguyen 

fhe gH calibrallon cylinder standard prepared by Praxair □istrib\.rtiofl is conlidered a certdied staudard. ft is prepared by gravimetric, volumetric, or pcartial presaure techniques. The cahbration standard 
provided is certified against Praxair Reference Materials which are elthe1 prepared by weighta trar,mable to the National Institute of Standards and Technology (NISl') or by using NIST Standard Reference 
Materials where available. 
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L !nhr1d. FTIR or NOIR 

P Spffi!k:Wiilor'Malyllff 
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The mtormation contained herein has been prepared at yaur request by pel50flnel within Pranir 01stribubon. While wo beheve the 1nformallon is accurate within the limits of the analytic.-! methods 
employed and is complete to the extent of the spccrflc analyses perfotmed, we make no warranty or rnpresentation as to the suit:lb~,ty of the use of the mformabon for ;;iny parficular pu,pose The 
mformallon is offered wrth the understanding that any use of the information is at the sole d"iscretion and nsk of the user fn no event shall lrab1l1ty of Praxair 01str1bution, Inc. arising out of the use of the 
information cont:unod here111 exceed the fee established for ptOV1dm9 such information 
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!ffflflllPRIJAIR Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
Facsimile: (323) 585-0582 

I. 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR P.O NUMBER 

REFERENCE STANDARD 
COMPONENT 

NITRIC OXIDE GMIS 

NISTSRMNO. 

VSSRM#2629a 

CYLINDER NO. 

cc 149417 

CONCENTRATION 

24.2 ppm 

R=REFERENCESTANDARD 

ANALYZER READINGS 
Z=ZEROGAS C=GAS CANDIDATE 

COMPONENT NITRIC OXIDE 

ANALYTICAL PRINCIPLE 

FIRST ANALYSIS DATE 

z 0 R 24.2 

R 24.2 z 0 

z 0 C 12.48 

GMIS ANALYZER MAKE-MODEL-SIN 

Chemiluminescence 

09/06/07 

C 12. 47 

C 12.48 

R 24 .2 

CONC. 

CONC. 
CONC. 

Z 0 

R 24.s 

z 0 

Thermo Env. 42C S/N 0518112467 

LAST CALIBRATION DATE 10/04/07 

SECOND ANALYSIS DATE 10/29/07 

R 24.s C 12.64 CONC. 12.s 

Z o C 12. 64 CONC. 12. s 
C 12.64 R 24.5 CONC. 12.s 

U/M ppm MEAN TEST ASSAY 

12.5 

12.5 

12.5 

12.5 U/M ppm MEAN TEST ASSAY 12 • s 

VALUES NOT VALID BELOW 150 PSIG. 

NOx VALUE FOR REFERENCE USE ONLY. 

THIS CYLINDER NO. cc 243704 

HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 

OF TRACEABILITY PROTOCOL NO. REV. 9 / 97 

PROCEDURE Gl 

CERTIFIED ACCURACY ± 1 % NIST TRACEABLE 

CERTIFIED CONCENTRATION 

NITRIC OXIDE 

NITROGEN 

NOx 

12.5 ppm 

BALANCE 

12.5 ppm 

i, CYLINDER PRESSURE 2000 PSIG ,, 

CERTIFICATION DATE 10/29/01 !1 

I EXPIRATION DATE 10/29/09 TERM 24 MONTHS ll 
I~-==================================================c!i:

1
! 

ANALYZED BY fl- CERTIFIED BY 
I 

il PHIL KIM 

IMPORTANT 
Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc, While we believe that the information is accurate within the limits of 
the analytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the 
informaUon for any particular purpose. The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall 
liability of Praxair Distribution, Inc. arising out of the use of the information contained herein exceed the fee established for providing su86 information. 
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!!fff!/JIPIAXAIR 5700 South Alameda Street 
Los Angeles, CA 900S8 
Telephone: (323) S85-21S4 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR MEASUREMENT P.O NUMBER 

REFERENCE STANJJAIUJ 
COMPONENT 
NITRIC OXIDB GMIS 

NISTSRMNO, 

vaSRM#2fi~9a 

CYLINDER NO, 

cc 149417 

CONCENTRATION 
24.7 ppm 

R=REFERENCB STANDARD Z=ZBROGAS 

COMPONENT NITRIC OXIDB 

ANAL\'TICAL PRINCIPLE 
FIRST ANALYSIS DA TE 

GMIS ANALYZER MAj<E-MODEL-SIN 
CHEMILUMINESCENCB 

09/27/05 

Z o.o R 24.9 C 23.7 CONC, 23.6 Z 0.0 

R a.8 z. o.o C 23.B CONC. 23.B R 2<.8 

C=GAS CANDIDATE 

THERMO ENV. 42C 8/N 0518112467 

LAff CAIJBRATION DAT!! 05/02/01 

SECOND ANALYSIS DAT!! 05/01/01 

R 24.8 C 23.8 CONC. 23.1 

Z o.o C 23.8 CONC. 23.1 

Z o.o C 23.9 R 2<.e · CONC, 

VIM ppm MEAN TEff ASSAY 
23 .• /. 
2] • 8 I 

z 0.0 

U/M ppm 

C 23.8 R 2<.8 CONC. 2,.1 

MEAN Tl!ff ASSAY 23 . 1 

I~ 

!' 

VALUB NOT VALID BBLOH 150 PSlG. 

f.lOX VALUE•23. 7 ppm FOR REFBRENq1 USS ONLY. 
. r 

( 

THIS CYLINDER NO, cc 196609 

BAS BEEN CERTIFIED ACCORDING TO SECTION EPA•fi00/R97/121 

OF TRACEABllJTY PROTOCOL NO, Rev. 9/97 

PROCEDllRE 01 

CERTIFIED ACCURACY ± 1 % Nlff TRACEABLE 
CYLINDER PRESSlJRE 2000 PSIG 
CER'lmCATION DAT!! 05/01/01 

EXPIRATION DATE 05/07/09 TERM 24 MONTHS 

CERTIFIED CONCENTRATION 
NITRIC OXIDE 

NITROGEN 

NOx 

23.7 ppm 

BALANCB 

23.7 ppm 

ANALYZED BY CERTIFIED BY 
HENRY KOUNG JOSEPH CHARLES 

;I 
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IMPORTANT 
• :1'ormaUon contained herein ha, been prepared at your request by quallfted experts withkl Praxair Distribution, Inc. Whffe we beUeve that the Information Is accurate within the llmlta oftha 

ilatyt1ca1 methods employed and is complete to the extent of the specillc analysee petfom1od, we make no wamurty or representatk)n as to tho suilablllly of the use of the Information for 
Jy partlcular purpose. Tho information Is offered with the understanding that any use of the inf'onnatfon i:s at !he sole discretion and risk or the user. In no event shaH tlablll1g1 Praxair 
Distribution, Inc. arising out of lhe use o1 tho infonnatlon contalned herein exceed the fee es1abllshed for providing such information. 



!!J!tt1PRJ1XAIR 

HORIZON AIR 
455 E WOOLEY RO 
OXNARD, CA 93030 
USA 

Praxair 
5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: ( 323) 585-2 I 54 
Facsimile: (714) 542-6689 

6/2/2006 

Praxair Order No. 410897-00 
Customer Reference No. 

Product Lot/Batch No. 109517305 
Praxair Part No. EV NINX19MP-AS 

Intended End User: Horizon Air 

Component 
Nitrogen dioxide (as NOx) 
Nitrogen 

CERTIFICATE OF ANALYSIS 
Primary Standard 

Requested 
Concentration 
19ppm 
balance 

Certified 
Concentration 
17.9 ppm 
balance 

Analytical 
Principle 
u 

Analytical 
Accuracy 
±1% 

Analytical Instruments: Thermo Environmental~42H~SlN 44979-273 ~Chemiluminescence 
Cylinder Style: 

Cylinder Pressure @701'·: 
Cylinder Volume: 

Valve Outlet Connection: 
Cylinder No(s). 

Comments: 

AS 
2000 pslg 
141 ft3 
CGA-660 
cc 141408 

Filling Method: 
Date of Fill: 

Expiration Date: 

All values not valid below 150 pslg. 
NO=0.9 ppm value for reference use only. 

Gravimetric 
6/22/2005 
6/5/2008 

Analyst: Henry Koung QA Reviewer: Phu Tien Nguyen 

The gas calibration cylinder stam1atd prepared by Praxair Distribution is c.oosidered a certified standanCJt is praparad by gravimetric, volumetric, or parllal preHuro lechniquea. Toa cal1brallon standard 
provided Is certified against Praxair Referem:o Materlals which are either prepared by weights traceabl-:i :o the National Institute of Standards and Technology (NJST) or by u1ing NIST Standard Reference 
Materials where available. 
Noto: All ext1reuion1 for concentration (e.g., % or ppm) are for gas phase, by volume (e.g., ppmv) unlo!lll otherwise noted. 
Koy 10 -4.nalytlc:II Tochnlqllt•: 
A Fll'fflo lonltallon will! Ml'thanlzot 

E Gas Chromalognrplly will! Flame Photomell'lc 
DeleClor 
G111 Chromll1ogr11phywith Reduction Gu Analyzer 

M MoisSp&Clrom11lry,MSorGCMS 
Q Total H)'drocarton An1lyz11r 
U ChemKumlne,cenoa 
Y Pulled Fluoroesunee 

IMPORTANT 

B GuChromalography wilh Oiseh1rt1• Ionization 
Dlll11CI« 

F Gas Cllromatogrzphy wilh H~um lonfutlon 
Detod« 

J Gu Chroma!ogr11phywitll Thennlll Conducllvll.y 
0.,KI« 

N Propr\olmy 
R Wot Ch11mk:al 
V Gravlmetrk: 
z uvs ome 

C Gu Chromotographywilh EJIIClrolyllc Canduel!vfty 
De!eclllr 

:i Gu Chromalog111phy with MethanlzetCa1bonfztr 

ft Gu Chromolographywilh Ultrll5onk: Dl!lecior 

O Paramagnetic 
l! 011teelor Tube 
JI Eledlll/ylle Cell/EleClrochffl1!cill 

D GIii Chromo!ography with Flame fonlzaUon 
Detector 

H Gas Cllrometooraphy will! Pllotolorlizlllion Deleciot 

L lnfra111d•FTIRorNDIR 

P Sptelflc Water Anofyz11r 
T Od« 
X Phololonizll1ion 

Tho information contained herein has been prepared at yotJ' request by personnel within Prrucalr Oislrib~~on. VVhile wo believe the information is accurate within the limits of tho analytical methodt 
employed and is complete to the extent of Iha specific analyse• porformed, we make no warranty 01 reprnsenlaUon as to lho suitabilily of the use of the information for any particular puiposo. The 
information is offered wlth lhe understanding that any use of the 1nformalion is at the solo discreUon and 11sk of the user. In no event shalt liab1hty of Prrucair Ois!ribuhon, Inc arising oul of tho use of tho 
informa1ion contained hereln exceed tho fee estab!ishod for providing such information . 

. Waking Our Planet Afore Productive 
88 



I 

l 

! 

l 
1 

I 
I 

r 

Praxair 

UfLflilPRAXAIR 5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
Facsimile: (323) 585-0582 

CERTIFICATE OF ANALYSIS I EPA PROTOCOL GAS 

CUSTOMER HORIZON AIR STOCK P.O NUMBER 9201 

COMPONENT 

CARBON MONOXIDE GMIS 

NITRIC OXIDE GMIS 

REFERENCE STANDARD 
NISTSRMNO. 

vs.SRM#1678 

vs.SRM#1683 

CYLINDER NO. 

GG 12277 

cc 211730 

ANALYZER READINGS 

CONCENTRATION 

53.67 ppm 

50.7 ppm 

R=REFERENCE STANDARD Z=ZEROGAS C=GAS CANDIDATE 

1. COMPONENT CARBON MONOXIDE GMI S ANALYZER MAKE-MODEL-SIN HORIBA, VIA-510, S/N 576876015 

. ANALYTICAL PRINCIPLE NDIR 

FIRST ANALYSIS DATE 
Z o R 53.7 

R 53. 7 Z o 

06/12/07 

C so.a 
C so.a 

CONC. 
CONC, 

so.a 
so.a 

Z 0 

R sJ. 1 

Z o C so. a R 53.6 CONC. so.9 Z o 

LAST CALIBRATIONDATE 10/11/01 

SECOND ANALYSIS DATE 10/29/07 

CONC. so.9 

CONC. so.9 

R sJ.7 

Z 0 

C so. 9 

C so.9 
C so. 9 

R 53.1 CONC. so.9 

U/M ppm MEANTESTASSAY so.a U/M ppm MEAN TEST ASSAY so. 9 

BECKMAN 951A S/N#0101354 2. COMPONENT NITRIC OXIDE GMIS ANALYZER MAKE-MODEL-SIN 

ANALYTICAL PRINCIPLE 
FIRST ANALYSIS DA TE 

z 0 R 753 

R 753 z 0 

z 0 C 732 

CHEMILUMINESCENCE 

06/12/07 

C 735 CONC. 
C 734 CONC. 
R 752 CONC. 

49,5 

49,4 

49.4 

Z 0 

R 499 

Z 0 

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

C 1a2 

10/17/07 

10/29/07 

CONC. 49.B R 796 

Z 0 C 784 CONC. 

C 783 R 799 CONC. 

U/M mv MEAN TEST ASSAY 49.4 U/M mV MEAN TEST ASSAY 

49.8 

49.7 

49.8 

TIIIS CYLINDER NO. 

VALUES NOT VALID BELOW 150 PSIG 

NOX VALUE FOR REFERENCE ONLY 

cc 257767 

HAS BEEN CERTIFIED ACCORDING TO SECTION EPA~600/R97/121 

OF TRACEABILITY PROTOCOL NO. REV 9/97 

PROCEDURE Gl 

CERTIFIED ACCURACY 
CYLINDER PRESSURE 
CERTIFICATION DATE 
EXPIRATION DATE 

± 1 

2000 

% NIST TRACEABLE 
PSIG 

10/29/07 

10/29/09 TERM 24 MONTHS 

CERTIFIED CONCENTRATION 

CARBON MONOXIDE 

NITRIC OXIDE 

NITROGEN 

NOx 

50.9 ppm 

49.6 ppm 

BALANCE 

50.4 ppm 

' 
/ 

I .! 
:; 
·1 ,, 

.. J 

ANALYZED BY CERTIFIED BY 
HASSAN GHASHAM 

j IMPORTANT 
Information contained herein has been prepared at your request by qualifted experts within Praxair Distribution, Inc. While we believe that the information is accurate within the limits of 
the an8.rytical methods employed and is complete to the extent of the specific analyses performed, we make no warranty or representation as to the suitability of the use of the 
information for any particular purpose. The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall 
liability of Praxair Distribution, Inc. arising out of the use of the information contained herein exceed the fee established for providing suc89nformation. 
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Praxair 

Uft!aPRAXAIR 5700 South Alameda Street 
Los Angeles, CA 90058 
Telephone: (323) 585-2154 
FacsimHe· 1714\ 542-6682 ,.c, 

CERTIFICATE OF AIVALY$IS I EPA PROTOCOL GAS e-S 

CUSTOMER HORIZON AJR P.ONUMBER 9052 

llEFEllENClt STANDARD 
COMPONENT 
CAJW,ON'MONOXIDE GMIS 

NITRIC OXIDE GMIS 

NISTSRMNO, 

vs. SRM#167' , 

vs.SRM#l684 

Cl/LINDER NO. ,, ..... 
GG 12319 

cc 119925 

CONCENTRATION 

103 .1 ppm 

103.1 ppm 

ANALfZER iULWINGS 
R=REFERENCESTA.NDARD Z=ZE/IOGAS C=GAS CANDIDATE 

I, COMPONENT CARBON MONOXIDE GIUS ANALYZER MAKE-MODEL-SIN HORIBA, VIA-510, S/N 576876015 
ANALYTICAL PRINCIPLE NOIR LAST CALIBRATION DATE 0.1/02/07 
FIRST ANALYSIS DATE 03/19/07 SECOND ANALYSIS DATE 

Z o R 103.1 C 79.7 CONC, 79.7 Z R C CONC. 
R 103.1 Z o C 79.8 CONC, 79.8 R Z C CONC. 
Z o C 79.8 R 103.l CONC, 79.8 Z C R CONC. 

U/M ppm MEANTESTASSAY 79.8 VIM ppm MEANTESTASSAY 
2. COMPONENT NITRIC OXIDE GMIS ANALYZER MAKE-MODEL-SIN BECJ<MAN 951A S/N#0101354 

ANALYTICAL PRINCIPLE CHEMILUMINESCENCE LAST CALIBRATION DATE 
FIRST ANALYSIS DATE 03/19/07 SECOND ANALYSIS DATE 

Z o R' _._,~ C 638 CONC, 78.4 Z R C 
R'840 Z O C 639 CONC. 78.5 R Z C 
Z o C 640 R 839 CONC, 78 .6 Z C R 

03/02/07 

CONC. 
CONC. 
CONC. 

U/M mv MEANTESTASSAY 78.5 VIM mv MEAN TEST ASSA l/ 

VALUES NOT VALID BELOW 150 PSIG 

NOX VALUE FOR REFERr;NCE ONLY 

.11r-~TH=IS=C=YL=IN=D=E=R=N=O=.==c=c=,=5=79=0=2=================C=E=R=TI=FIE==D=C=O=N='C=E=NTR==A=TI=O=N====-,=71 

HASBEENCERTIFIEi>ACCORDINGTOSECTION EPA-600/"97/121 CARBON MONOXIDE 79.6 ppm Ii 
NITRIC OXIDE 78 8 ppm /! 

'[ 

OF TRACEABILITY PROTOCOL NO. REV 9/97 

PROCEDURE Gl NITROGEN BALANCE I· 
CERTIFIED ACCURACY , 1 % NIST TR.AeilABI,E ·- 79. 6 ppm 11 
CYLINJ)ER PRESSJJRli:' i; op ·l'SIG , I 
CERTIFICATION DATE 03/19/07 ii 

~E=XP=IRA==T=IO=N=D=A=TE====0=3=/=19=/=0=9==TE=R=M==2=4=MO=N=T=H=s===,=======================c)I 

ANALYZED BY ,~,, 
PHIL KIM 

IMPORTANT 

CERTIFIED BY v J) 
~ ' 

VICTOR DOTAN 

lnformat1on contained herein has been prepared at your request by qualified experts within Praxair Distnbulion. Inc. While we believe that the information is accurate within the limits of the 
.clrlalylical methods employed and is complete to the extent of the specific analyses performed. we make no warranty or representation as to the suilabil!ty of the use of the information for 
any particular purpose. The information is offered with the understanding that any use of the information is at the sole discretion and risk of the user, In no even! ,;hall hab1!1ty nf Pr,ixair 
0•~1nbut1on Irie ar,5in(J out 1)1 the use or the 1nformat1on contained herein exceed the fee es!c1bhshed for prcvidinq such information 
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APPENDIX H - Permit to Operate 

HORIZON AIR MEASUREMENT SERVICES, INC. 
W07-056-FR (2008) 
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VENTURA COUNTY 
AIR POLLUTION CONTROL DISTRICT 

669 County Square Drive 
Ventura, CA 93003 

805/645-l 400 

PART 70 PERMIT 

Number 01395 

Pennit Term: January 1, 2003 to December 31, 2007 

Company Name/ Address: 

Waste Management, Inc 
2801 Madera Road 
Simi Valley, CA 93065 

Responsible Official: 

Scott Tignac 
District Manager 
805/579-7267 

Facility Name I Address: 

Simi Valley Landfill and Recycling Center 
2801 Madera Road 
Simi Valley, CA 93065 

Title Y Contact; 

James Riley 
Environmental Engineer 
805/579-7479 

The Part 70 permit consists of this page and the tables, attachments and conditions listed in the 
attached table of contents.· The Part 70 pellllit application is included for reference only and is 
not a part of the Part 70 permit. 

Pursuant to Rule 33.1, the Part 70 permit shall also serve as a permit to operate issued to fulfill 
the requirements of Rule 1 O.B. 

Christine White, Manager 
Engineering Division 

July 12, 2006 

For: 

Michael Villegas 
Air Pollution Control Officer 

\\A PCOB ULLPEN\DivOata\ENG\TITI..EV\TV Pcrmits\Po I 395\Pennil\C0Vf:RB•22 I .doc 

92 



l 

l 
j 

l 
I 
j 

j 

l 

j 

If you have any questions regarding this letter or the final permit, please contact John Harader at 
805/645-1481 or myself at 805i645-1421. 

Sincerely, 

\lf!))Q_ 
Kerby E. Zozula, Supervisor 
Engineering Division 

c: Scott Tignac, Waste Management, Inc. 
Keith Duval, VCAPCD Compliance Division 

\\APCDBULLPENIDivDara\ENOITITLEV\TV Penni!SIPol395\Lenoa\ffnal•221.DOC 
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1. Permit Cover Sheet 

a, Permit Revisions Table 

PART 70 PERMIT NO. 01395 
TABLE OF CONTENTS 

b. Stationary Source Description and Permit Summary 
c. Periodic Monitoring Summary 

2. Permitted Equipment and Applicable Requirements Table 

3. Permitted Throughput and Consumption Limit Table 

4. Permitted Emissions Table 

5. Exempt Equipment List 

6. Specific Applicable Requirements (Attachments) 

a. Rule 74.6, Surface Cleaning and Degreasing (74.6(2003)) 
b. Rule 74.9, Stationary Internal Combustion Engines (74.9.N7) 
c. California Airborne Toxic Control Measure (ATCM) For Stationary Compression 

Ignition Engines (A TCM Engine N2) 
d. Rule 74.17.J, Municipal Solid Waste Landfills (74,17,1-1395) 

7. Permit Specific Conditions (Attachments) 

e. General Recordkeeping Requirements (PO01395PCJ) 
f. Landfill Gas Collection and Control System - Flares (PO01395PC2) 
g. Landfill Gas Collection and Control System-Engines (PO01395PC3) 

8. General Applicable Requirements (Attachments) 

a. Rule 50, Opacity (50) 
b. Rule 54.B.I, Sulfur Compounds - SOx at Point of Discharge (54.B.J) 
c, Rule 54.B.2, Sulfur Compounds - SOx at or Beyond Property Line (54.B.2) 
d. Rule 57.1, Particulate Matter Emissions From Fuel Burning Equipment (57.1) 
e. Rule 64.B.J, Sulfur Content of Fuels - Gaseom Fuels (64.B.J) 
f. Rule 64.B.2, Sulfur Content of Fuels - Liquid Fuels (64.B.2) 
g. Rule 74.6, Surface Cleaning and Degreasing (74,6(2003)) 
h. Rule 74.1 I.I, Large Water Heaters and Small Boilers (74.11.1) 
i. Rule 74.22, Natural Gas-Fired Central Furnaces (74.22) 
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9. General Requirements for Short-Tenn Activities (Attachments) 

a. Rule 74.1, Abrasive Blasting (74.1) 
b. Rule 74.2, Architectural Coatings (74.2) 
c. Rule 74.4.D, Cutback Asphalt - Road Oil (74.4.D) 
d. Rule 74.28, Asphalt Rooting Operations (74.28) 
e. Rule 74,29, Soil Decontamination Operations (74.29) 
f. 40 CFR Part 61 Subpart M - Asbestos NESHAPS ( 40CFR6 l.M) 

I 0. General Permit Conditions 

a. General Part 70 Pennit Conditions 
b. General Permit to Operate Conditions 

11. Miscellaneous Federal Program Conditions 

a. Part 70 Pennit Shield - 40 CFR Part 64, Compliance Assurance Monitoring 
(Shield-40 CFR64) 

b. 40 CFR Part 68 - Accidental Release Prevention and Risk Management Plans ( 40CFR68) 
c. 40 CFR Part 82 - Protection of Stratospheric Ozone (40CFR82) 

12. Part 70 Permit Application Package 

Note: The Part 70 permit application is included for reference only and is not a part of the 
Part 70 permit. 

\\APCDBULLPEN\OlvData\ENG\TITLEV\TV Pcrmits\Po l J9S\Pennlt\Table of Contents~:221.doc 
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A ~~lication No. Issue Date Descriotion Revised Pennit Sections 
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I. STATIONARY SOURCE DESCRlPTION AND PERMIT SUMMARY 

Waste Management's Simi Valley Landfill and Recycling Center is located in southeastern 
Ventura County, off of Highway 118 in the city of Simi Valley. This municipal solid waste 
landfill has been in operation since 1970. The landfill has a Standard Industrial 
Classification (SIC) Code of 4953, Sanitary Services-Refuse Systems. 

The Simi Valley Landfill is subject to Title V permitting as the facility is subject to Ventura 
County APCD Rule 74.17.1, "Municipal Solid Waste Landfills". Rule 74.17.! was 
submitted to EPA as part of the California State Plan to control emissions from existing 
municipal solid waste landfills as required by 40 CFR Part 60, Subpart Co, "Emission 
Guidelines and Compliance Times for Municipal Solid Waste Landfills". EPA approved 
the California State Plan on November 22, 1999, which required the submittal of a Title V 
application by February 20, 2001. 

As required by Rule 74.17.1, Waste Management submitted a Gas ColleC\tion and Control 
System Design Plan on March 10, 1999. The landfill gas collection system uses a 
number of gas collection wells that are routed to a common collection header. 

The collected landfill gas is combusted in two 1,877 BHP Deutz lean burn internal 
combustion engines. Each landfill gas-fired engine powers an associated electrical 
generator that produces up to 1.35 megawatts (MW) of electricity, which is either sold or 
consumed on site by Waste Management. The engines have BACT (Best Available 
Control Technology) limits for ROC (Reactive Organic Compounds), NOx (Nitrogen 
Oxides), and SOx (Sulfur Oxides) and have a CO (Carbon Monoxide) emission limit 
pursuant to Rule 35, "Elective Emission Limits". 

The stationll!')I source also includes a 44 :MMBTU/Hr McGill Environmental System 
enclosed landfill gas flare and a 75 MMBTU/Hr John Zink enclosed landfill gas flare that 
are used to combust the remaining landfill gas that is not used by the engines. 

Rule 74.17.1 limits the emissions ofNMOC (non-methane organic compounds), NOx, and. 
CO from the landfill gas flares. The rule also has operational standards and monitoring, 
reporting, and recordkeeping requirements to make sure that adequate landfill gas is 
collected such that methane gas does not lealc from the surface of the landfill. 

The engines are also subject to the emission limits and operational requirements of Rule 
74.9, "Stationary Internal Combustion Engines". The stationary source also includes a 105 
BHP Caterpillar diesel-fired emergency engine that is exempt from Rule 74.9 but must 
comply with California Airborne Toxic Control Measure (ATCM) For Stationary 
Compression Ignition Engines. 

Landfill condensate is collected and stored in a 1,500 gallon tank and in a 10,000 gallon 
tank. The collected condensate is either injected into the landfill or injected into the landfill 

Section No. I 
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gas flares. In addition to Rule 74.17.1, these tanks and the landfill gas flares have federally 
enforceable requirements and-permit conditions that are based on Rule 26, ''New Source 
Review". 

In addition to the landfill gas collection and control system, the facility has other equipment 
and activities necessary to support and maintain the refuse and disposal operations. These · 
"insignificant activities" are listed in Section No. 5 of the pennit. These activities are 
exempt from permit pursuant to Rule 23, "Exemptions From Permit'', and include storage 
tanks for diesel fuel, gasoline, and motor oil; small engines for air compressors, light towers, 
and pumps; and painting and surface coating with aerosol cans. The facility also has an 
exempt solvent cleaning tank for equipment repair and maintenance that complies with Rule 
74.6, "Surface Cleaning and Degreasing". 

This stationary source has stated that 40 CFR Part 68, "List of Regulated Substances and 
Thresholds for Accidental Release Prevention", is not an applicable requirement. 
Therefore, a risk management plan (RMP), pursuant to section l 12(r) of the federal Clean 
Air Act as amended, is not required. 

This permit also shields the source from the compliance assurance monitoring 
requirements of 40 CFR Part 64. There is an exemption in 40 CFR Part 64 for emission 
units and activities subject to emission limitations and standards proposed by EPA after 
November 15, 1990 pursuant to Section 111 or 112 of the Clean Air Act. The District 
adopted Rule 74.17.1, "Municipal Solid Waste Landfills", to implement the requirements 
of 40 CPR Part 60, Subpart Cc, "Emissions Guidelines and Compliance Times for 
Municipal Solid Waste Landfills". The EPA published the original proposal for the 
Emission Guidelines in the Federal Register on May 30, 1991 (56 FR33790). The 
Emission Guidelines implement Section 111 of the Clean Air Act. 
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1. PERCODlC MONITORING SUMMARY 

This periodic monitoring summary is intended to aid the pennittee in quickly identifying key monitoring. recordkeeping. and reporting requirements. It is not intended to 
11• used as a "stand alone" monitoring guidance document that completely satisfies the requirements specifically applicable to this facility. The following tables arc 
included in the periodic monitoring summazy: 

• Table I .a -Specific Applicable Requirements 
• Table l.b - Pennit-Specific Conditions 
• Table l.c - General Applicable Requirements 
• Table l.d - General Requirements for Short-Tenn Activities 

Ia. Specific Applicable Requirements 

The Specific Applicable Requirements Table includes a s1lI1llil31)' of the monitoring requirements. recordkeeping requiremeots, reporting requirements, aod test methods 
associated with the attachments contained iu Section No. 6 of this permit 

Attachment No.I Applicable Rule Monitoring Recordlceeping Semi- Test Methods Commcn13 
Condition No. orRcquuancnt em,ual 

Re=•• 
74.«:2003) Rulc74.6 •Annual compliance eertifieuioo •~ofCUl'JQJtsolvcntinformstioa None •ROCcontent-EPATcstMcdlOd24 

•Maintain i:UrtCnl solvcnC informuion •(ifcntity of solYent componcms: 
•Routine-of sol- ASTMEl68-6?,ASTMEl69-81,or 
deanfng activities ASTM E260-85 

•Upoa RqU.tSf. .solvent ie.sting • True vapor ptcSSUl'C or composite 
•M-of fu:eboard hcigllt and vaparp~ ASTM 02879-86 or 

drain hole area for cold dcanca 01hcr mclhods per Rule 74.6.G.S 
•Ulitial boi1iagpoiut ASlM 1078-
18 or published source 

•Spray gun actillC/pwivesolvcot 
losses: SCAOMD Method (10-3-89} 

74.9N7 Rule 74.9D.3 •How:s of Operation •R<cords of opcntlng bouts None None 
•Annual compliancc.«rtifu:a.lion •Date, timG. dumtioo, and reason for 

cmagcocy operuion 
•Rccotds ofe:a~dw:a 

ATCM Engine N2 AlCMfor •Hours or operation RCORls fDf" --Houra of opcralioa records formainlenam:c None - Not fcdcralJy 
StatiOIUII)' maintenance and lating andecsting cnfotceable 
CODl{llCSSio\t oFucl type records •Fuel type reconls 
f'"'hlOII Eaitine.111 

Section No. l Page: l 
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la. Specific Applicable Requirements (Continued) 

74.17.1-1395 Rule 74.17.l •Annual comp1iance certification •Records ofW&!:SlC in place and aJUtlW waste •Reports of •NMOC-EPA Test Method 25 or 18 
-Monitor flare gas fiow me &ld flare accq,tapc:e rate ~ •NOx-EPAMcll!od7 
o:mp •Rccordsofflatetcsting es •CO- EPA Method 10 

•Mooitorengincoperaf.ingpamncWS •RcconlsoffillR>t<lllpCnl!lO'aodlandfill •l!q,orts or -catorific vtiue-ASTM Method 
•Monitorwdls and collcctico header gos flow!<> thc n... newwdb Dl826·77 
(temperature. presswc.. nitiogc.n. •Rcconfs gf existing wells. newJy installed -Ol-EPA Mclhod JA 
OXJ'8tft) wells, aod planned , .. u, •Exhaust Flow-F Factor EPA 

•Monitor methane concentration at I.be -a-ds of DlClhane """"""2ti "the Method 19 
surface ofthc landfill landfill- •Sum=Mcthanc-EPAMclhod2! 

-SOU.rec test flare every 2 years •R.ccoids: of asbestos-containing or non-, 
(NMOC, NOx, aru! CO) degmlablc,..,.. 

•R.ccotds ofcx.ceedaD.CCS 
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lh. Pennit..Specific Conditions 

The Permit-Specific Conditions Table includes a summary oftbe monitoring requirements, record.keeping requirements,. reporting requirements, and test methods 
associated with the attachments contained in Section No. 7 of this permit 

Attacllmcnt NoJ Applicable Ruic or Monitoring Reoordlc,eping Semi-annual Test Methods Comments 
Condition No. Renuiremcnt R.-.norts 

P01395PCI- Rolc26 •Annual compliance ccrtifacation •Monthly IC0Dld,; of throughput BIid Nono Nono 
Condition No. 1 General Rccordkccping •Monthly records ofthrooghput and ""1SUlllplion 

consumotion 
PO1395PCI- Rule29 •Mombly recocds of solvtn1 purdtasc •Records ofsolYCntpurc:hast and usage None None District 
Condition No. 2 Solvent RC<:Ordlceqllng and usage <IIfi>n:oablc only 

P01395PC2- Rulc26 •Annual compliance certification •Rcconfsofflanet,mpcrmuc None None 
Condition No. J Rare BACT Uml1$ •F1;uc tcmpcmtuIC •Raords of soun::c tests 

MoGillAan •Testing cvciy2 yeais (ROC,NOx) 
•Tcsting cvc,y 4 yeais (SO.) 

POl395PC2- Rule26 •Annual compliance ccrtifation •R=nlsofOar•- None • ROC-EPA Test Mdhod 
Condition No. 2 Ame BACT Llmi1$ •Flmc tcmpcrawrc •Rccoros of$0U(CCmm 2Sor 18 

John Zink Ame •TestingovCl)l2Yl"l'S(ROC,NOx) •NOx-EPAMcthod? 
•Tcstiog cvuy 4 ~ (.SOX) •Sulrur C-ompounds-

EPA TCSI Method 6, 6A. 
6C, 8, IS, IM,16B. or 
SCAQMO Method 307-
94, as appropriAZc 

POl395PCl.- RntcS2 •Allnual compfuuu:c1.Cltifwation None -· None Notuquir<d 
Condition No. 3 based on 

OislrictEPA 
emission facaor 
am,1..c, 

POIJ95PC2- Rulc54 •Annual compliance certifu:ation •Records of source tests None •SulfurCompounds-Condition No. 4 •Source test every 4 years EPA TestMClhod6,6A. 
• Modeling upon request 6C, 8, 15. 16A.16B. or 

SCAQMO Method 307-
94.as ...... -;asc 

POl395PCl.- Rulc57.l •AnnUBl compliance ecrtificaticn •Records oC source tests None Not required 
Condition No. 5 based on 

District EPA 
tmission factor an-

Section No. I 
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lb. Permit-Specific Conditions (Continued) 

Attachment Nt>./ Applicable Ruic or Monitoring Re:cordkceping Semi-annual Test Methods Comments 
Condition No. Reauiremeo.t R•~orts 

POl39SPC2- Rulc26 •Annual compliance certification ·- None None 
Condition No. 6 Flare Equipmmr: 

RcqulJcmCQls 
MoGillFi... 

POl395PC2• Rulc26 •Annual Compliance certilicatioa •None None 
Condition No. 7 Flaie Equq,m<nL 

Roqoircmcots 
Jolu, Zink Flate 

POI395PC2- Rolc26 •Annum compliance certification •None None Nooe 
Condition No. 8 Flan:~ 

Knockout/ Filter 
RcquirUlQllS 
John Zink Fwc 

P01395PC2• Ralc5! •Sot.roe Testing •Rccards·otsourcc tests Nooe APCD approved lest District 
Condition No. 9 Rue Dimensions and protocol enfm=blc ooly 

Exhaost V,.1nci1v 
POJ39SPO· Rolc26and 74.17.1 •Annual GOmpUancc <:enifi<:a1ion -Rcconls of calilmltlon and lilnction N ... None 
Condition No. IO Calibr.>lion -c.libAtion rca,rds -R..nuiremetdS 
P0139SPC2- Rulc26 •Annual compllantc ccnificalioa -None None Nooe 
Condition No. 11 Collcctioa Vessel 

Emission u.....,,,_mcn.ts: 
POl395PC2- Rulc26 •Annuil c.ompUancc cemfteation -Nooe None None 
CondiUoD No.12 Collection Vessel 

Vacaum v-uin:crx:nts 
POl39SPC2· Rulc26 •Annual compliaucc ccrtiricati'O!I •None None None 
Condition No.13 Well l.ocOlioos 
P0!39sl'C2- RolcS! •Sottree: testin& •Rcc«dsofSOWlll:re.sts None APCOapproved lest District • 
Condition Nos. 14 Toxics Tesiing ond protoool "1lim:ableonly 
and IS HRA R-ul=iems 
P0139SPC3- Rulco26, 35, 74.9 •Annual c:ompfiance certification •Records of source leSCS •Records of source •ROc-EPATcstMc!hod 
Condition Nos. I, J, Engine Emis.sion LimiIS -SicuuiaJ SOuteb testing •Rctords of qwutedyscr,..mgs ICslS 2Sor 18 
4,S,6, 7,8 •Quarterly cmissim StrCCnfng •Engine identi.fiGation •Engine data -NO.-AR.8 Method 100 

o()p<ntorlnspectionpll!1 •Records of engille anismm illS()Cdions •Annual usage .CO-AR.8Melhod JOO 
•Emission illspectlcos oRecoldsofCOfftClivoectloo •SWllltWYOf •02-ARB Mdllod 100 
•Engine idcswf!CltiOR maintm,nce and 

._,;,.,,..__,Orts 
POl395PC3- RulcS4 •AnnutJ compllant.e certification •Records ofsau.rce 'fCSts None SulfurCompounds-EPA 
Condition Nos. 2, 3, •Annual source test Test M,thod 6. 6A. 6C. S. 
4 •MOOding upon request IS, 16A.16B, or 

SCAQMDM<thodJ07-
94~as 
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le. General Applicable Requirements 

The General Applicable Requirement,; Table includes a summazy of the monitoring requirements, recordkeeping requirements, reporting requirements, and test methods 
associated with the attachments contained in Section No. 8 of this pennit 

Attachment Nol Applicable Rule or · Monitoring R,cordkeeping Semi-annual Reports Test Methods Comments 
Condition No. Ri•,••iuircment 

50 Rlllc50 •ROIIWJC SW'YCiUance •All occurrences of Non, •Opacily-EPA Melhod 9 
•Visual inspq;tions visiblceml!iSKW fur 
•Aruw.al compliaqce certification. periods>3min in any 
includlag. fimnal survcy oacbour 

,Qp,,:ity n:adinas upon Rquc,( •Annual formal su~y 
•Notifu:atioo ~uircd for (If all emissions W1IIS 
uncom:ctable visible cmissioas 

54.B.l Rulc54.B.l •Annual compliance ccrti:ficarion -· Nooo •Sulfur Compounds .. EPA Test Mcmod .Compliance wilb Ruic 64 
•Follow monitming aquircmcnts 6.6A. 6C, 8, IS, 16A,16B,or ensures COJI1Plianc:c witlt this 
unduRule64 SCAQMD 1"1elhod 307-94, as rule based on Di~ aualysis 

•Upon request. soarce k.St lot appropri"" 
sulfurcompotmds at point of 
dischar-

54.B.2 Rulc54.B.2 •Annual compliance certification ~ .. fuel Noae •S02 - BMQMD Manual of 
•Detomtine ground or sea level analysis or exhaust. Procedun:s, Vol vr, Seciloo I, Ground 

COl1oentra6ons ofSOi. upon analysis and t.cv.t Monitoring tbr H,S ..,d SO, 
n:q""" compliance 

dcmonstmtion 
57.1 Rule57.I •Annual compliance ceruficalion None NOIIO CARBMdhodS •Not required based ca Outrict 

analvsis 
64.B.I Rulc64.B.l •Annaal compliance certification •Annual fuel gas None •SCAQMD Melhod 307-94 

•None for PUC-quali1y gas. ,naly.ais ifp: is other 
propane,. or butane tban PUCqualil)' gas, 

•Annual tcsl if gas is other tban propane. or butane 
PUC-quali1y gas. propane, or 
butane (submit with uuual 
rnrnnl:-ce; certification) 

Section No. l 
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le. General Applicable Requiremeots (Continued) 

Attachment NoJ Applicab!c Ruic or Monitoring Record.keeping Semi-annual Reports Test Methods Comments 
Condition No. R...,,uircment 

64B2 Rlllc64.B.2 •Annual compliance certification •Fuel 5UPJl~'s Nono •ASTM Mahod D4294·83 or 02622-
•Fuel supplier's certification, or ccrtifteaLion., or fuel &7 
fuel kot porcadi dclivciy test per each delivery 
(submit with annual compliance: 
certification) 

74.6(2003) Rulc74.6 •Annual complinncc certification •Records of cuacnt Nono •ROC content-EPA TCSI: Method 24 
•Maintain currrnt solvcot solYCllt infi:N:m3tion • Identity of solvent components: 
infoanation ASTM 6168-67. ASTM 6169-87, or 

•Roul:incs~illan.ceofsolvenz ASTM £260-85 
cleaning aQMlics •TrucvapotpccssUR.orcomplfflte 

•Upon n:qucst. solvent testing 'Vapor prusurc: ASTM D2879--86 or 
•Mcasun:mcnt of frceboanl othor molhods per Rule 74.6.G.S 
hoigbtmd drain hole...._ fur •lnitlai boil""point: ASTM 1078-78 
cold cleaners or published source 

-Spray gun active/passive solvent 
lo,sos: SCA""D Method (10-3-89\ 

74.11.1 Rule 74.ll. I •An.Qu.al compli~ certification •R.ccocdsofc:um:nt - None •Rule only applies to futwc 
-Maintain idootifitalion ,_,i, inlbnnllioo ol1aige installation of large wntcr 

oflargc-..--andsmall Wll0t"""'5md -., and small boilas 
bm7ors small ba.ilcrs 

7422 Rulc74.22. •Annual complianc:c ccttifJCatioa •Rccordsofcuacot - None •Rule only applies:'° wtw'C 
•Maintain fumace id<:oOnc.!lon tllmacc intiJnn;llioo installationotnmual gas,, 
n:con!s fired, lln.cypo furn-

-5; 
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ld. General Requirements for Short-Term Activities 

The General Requirements for Short-tenn Activities Table includes a summary of the monitoring requirements. recordkeeping requirements~ reporting requirements, and 
test methods associated. with the attachments contained in Section No. 9 of this pcnnit. 

AuachmcntNoJ Applicable Ruic or Monitoring R=rdkccping Semi-annua1 Test Methods Comments 
Condition No. RMuiremcnt Rn'lotts 

74.1 RolcM.I •Annual compliance oertirtcltion •Abrasive blastmg N ... •Visible emission .evaluation-
•Routine surveillance and visual n:confs Section 92400 of CCR 

inspections ofabruivc blasting 
operation 

•Abrasive blastin~ records 
74.2 Rule 74.2 •Annual compUance ccrtificacioo •Mainlain voe - •Ruic 74.2.G 

•Routine Sllrvcillancc R:COrds ofcoatin~ 
•Maintain VOC records of used 
coatin~ 1ISCd 

74.4D Rulc74.4D •AnnlW complia:nco cenification •Rceords of oil Nooe •ASTMD402 
•TO!St ROC COlllcmof oil SI01jllo analy.., 
bcintt nM~cd for"~°"' 

74.28 Rule74.28 •AnnWII compliance cenificalion None Nono None 
• Visual inspection to ensure 
pmpervapo, oonbd dvring 
roofino k~.,..,,.-ration 

1419 Rulc74.29 •Annual complimx::c: certiftcalion •Wcddy-.:ats Non• •Vaper COl:lCCRtratioa• EPA Method 
• Wcetly moasumncnts of in-situ ofsoll 21 
soil bioV<nting or - •Wt. %ofcontaminaru in soil--EPA 
bforcmcdlation operation YSpOr Method 8015B 

•Wcckly............,.ofsoil COl1ccnlOO<ln 
aeration •llatccndq...cityof 

•Daze and qUMtily of soil aerated soil aerated 
•Routine sumtillancc 
•Notification rt.qulccd for 
CXC&l'ation 

40CFR.61.M 40 CfR P;ut 61, •Annual tomplfancc ctrtification -S.C,40CFRPalt •Scc40CFR Put •Scc40 CFRPart61.14S for test 
SubparlM •Sec 40 CfR Pan 61.14S for 61.145 foc 61.l4S foe -inspection procechns ...,.,,..,..ping -oroa:du,.. 
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TABLEN0,2 

VENTURA COUNTY AIR POLLUTION CONTROL DISTRICT 
Part 70 Permit No, 01395 

Permitted Equipment and Appllcablc Requirements 
M:\TITl.EV\TV Prm1luV'O I J9S\PERMmTilbtnl39,S..l2 l 

Permit 
Equipment Specific Rule 

Conditions 74.6 

I • Landfill Gas Collection and Control System consisting of. 

l • 44 MMBTU/Hr McGill Environmental System Landfill Gas Flare PC1,PC2 
l • 75 MMBTU/Hr John Zink (Model ZTOF} Landfill Gas Flare PC!, PC2 
2 • 1,877 BHP Deutz Landfill Oas-Fired Lean Burn IC Engines, Model No. PCl,PC3 

TBO 620 VI 6K, turbocharged and aftercooled, 17.S MMBTU/hr 
maximum heat Input, associated 1.35 MW electrfoal generator 

I - 1,500 gal HC condensate tank with vent lino connected to LFOCS PC!, PC2 
I • I 0,000 gal waste water tank with vent llne to the LFOCS PC!, PC2 

Condensate Injection system 
Electric powered gas blower(s) 

l - I 05 BHP Caterpillar Diesel-Fired Emergency Standby Engine, Model 
3304D1, Serial No, 83Z03236, I.D. No. 900235 

l • Cold Cleaner (exempt pursuant to Rulo 23.F.10.o} I 

Section No. 2 July 12, 2006 

Rule ATCM Rule 
74.9 Engine 74.17.I 

X 
X 

X X 

X 
X 

7 2 
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PART70PERMITNO. 01395 
TITLE V APPLICABLE REQUIREMENT CODE KEY 

Rule 74.9, "Stationaxy Internal Combustion Engines" 

1. Pre-January I, 2002 emissions limits for rich-bum engines (increments of progress have 
passed) 

2. Pre-January l, 2002 emissions limits for lean-burn engines (increments of progress have 
passed) 

3. Natural gas-fired rich-bum engines (74.9.B.1 or 74.9.B.2) 
4. Natural gas-fired lean-bum engines (74.9.B.1 or74.9.B.2) with ammonia emission limit, 

if applicable. (74.9.B.5) 
5. Diesel engines. (74.9.B.1 or 74.9.B.2) with ammonia emission limit, if applicable. 

(74.9.B.5) 
6. Exemption from Rule 74.9 for engines operated less than 200 hours per calendar year 

(74.9.D.2) 
7. Exemption from Rule 74.9 for emergency standby engines operated during either an 

emergency or maintenance operation. (74.9.D.3) 
8. Exemption from Rule 74.9 for diesel engines with a permitted capacity factor of less than 

or equal to 1.5%. (74.9.D.8) 
9. Exemption from Rule 74.9 for diesel engines used to power cranes and welding 

equipment. (74.9.D.9) 
l 0. Exemption from Rule 74.9 for diesel engines operated on San Nicolas Island. (74.9.D. I 0) 
11. Waste gas-fired lean-burn engines (74.9.B.1} 

Section 93115. Title 17, California Code of Regulations California Airborne Toxic Control 
Measure For Stationary Compression Ignition CCO Engines 

I. In-use emergency fire pump assembly engines 
2. In-use emergency engines operated not more than 20 hours per year for maintenance and 

testing purposes. 
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Ventura County Air Pollution Control District 
Rule 74.9,D.3 Applicable Requirements 

Emergency Standby Stationary Internal Combustion Engines 
Operated During Either an Emergency or Maintenance Operation 

Rule 74.9, "Stationary Internal Combustion Engines" 
Federally-Enforceable Version Adopted 11/14/00 
District-Enforceable Version Adopted 11/08/05 

This pennit attachment lists the requirements for the November 8, 2005 version of the rule. 
Compliance with this attachment will ensure compliance with both versions of Rule 74.9. The 
pennit conditions below, therefore, are federally enforceable. The District-enforceable version of 
this rule will become federally enforceable when approved by EPA as part of the SIP. 

Applicability: 

This attachment applies to emergency standby stationary internal combustion engines rated at 50 
or more horsepower, not subject to the provisions of APCD Rule 74.16, "Oilfield Drilling 
Operations", and operated during an emergency or maintenance operation. Maintenance 
operation is limited to 50 hours per calendar year. Pursuant to Rule 74.9.D.3, emergency standby 
stationary internal combustion engines operated during an emergency or during maintenance 
operation of ao more than 50 hours per calendar year are exempt from all provisions of Rule 
74.9. 

As detailed in Rule 74.9.I.2 an emergency standby engine is defined as an internal combustion 
engine used only when nonnal power line or natural gas service fails, or for the emergency 
pumping of water for either fire protection or flood relief. An emergency standby engine may not 
be operated to supplement a primary power source when the load capacity or rating of the 
pri~ary power source has been either reached or exceeded. 

Conditions: 

]. Pursuant to Section D.3 of Rule 74.9, an applicable emergency standby stationary internal 
combustion engine shall only be operated during an emergency or during maintenance 
operation of not more than 50 hours per calendar year. 

Pursuant to Section I.5 of Rule 74.9, a maintenance operation is defined as the use of an 
emergency standby engine and fuel system during testing, repair and routine maintenance 
to verify its readiness for emergency standby use. 

2. Pursuant to Section D.3 of Rule 74.9, each emergency standby engine shall be equipped 
with an operating, non-resettable, elapsed hour meter. 
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3. Pursuant to Section F.1 of Rule 74.9, the Annual Compliance Certification shall include 
the following records for each emergency standby engine: 

a. Engine manufacturer, model number, operator identification.number, and 
location. 

b. A summary of maintenance reports during the year. 

4. Pursuant to Section F.2 of Rule 74.9, the annual engine hours of maintenance operation 
shall be reported annually. A report shall be provided to the District after every calendar 
year by February 15. 
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Rule 74,17,1 Applicable Requirements 
Landfill Gns Collection and Control System 

Approved Design Plan - Rule 74.17,1.G,3 
Control System includes Intern;il Combustion Engine nnd Enclosed Combustor (Flare) 

Rule 74,17.1, "Municipal Solid Waste Landfills" 
Adopted 02/09/99, Federally-Enforceable 

Rule 74.17.1 is federally enforceable as it was included with the EPA approval of the California 
State Plan for implementing the emissions guidelines (EG) applicable to existing municipal solid 
waste landfills. This approval was published in the Federal Register (Volume 64, No. 184 
Thursday September 23, 1999) as a direct final rule with an effective date of November 22, 1999. 

Applicability: 

This attachment applies to any municipal solid waste (MSW) landfill that has a District-approved 
site-specific design plan as required by Rule 74.17.1.G, has installed a gas collection and control 
system as required by Rule 74.17. l.B. I, and uses an enclosed combustor (enclosed landfill gas 
flare) or a gas treatment system as required by Rule 74.17.1.B.3. 

Rule 74.17.1 implements the requirements of 40 CFR, Part 60, Subpart Cc, "Emission 
Guidelines and Compliance Times for Municipal Solid Waste Landfills", which requires 
compliance with specific sections of 40 CPR, Part 60, Subpart WWW, "Standards of 
Performance for Municipal Solid Waste Landfills". 

The terms "Administrator" and "design plan" are defined in Rule 74.17.1. Other specific te1ms 
used in this attachment are defined in 40 CFR 60.751. Rule 74.17.1.I.l defines "Administrator" 
as the Air Pollution Control Officer (APCO) of the Ventura County Air Pollution Control 
District, except that the APCO shall not be empowered to approve (a) alternative or equivalent 
test methods, alternative standards; or (b) work practices unless included in the site-specific 
design plan as specified in 40 CFR 60.752(b)(2)(i)(B), Rule 74.17.l.I.2 defines "Design plan or 
plan" as the site-specific design plan for the gas collection and control system submitted under 
Rule 74. I 7. !.G. 

Conditions: 

Pursuant to Rule 74. 17. I.B.2, the permittee shall: 

a. Operate the landfill gas collection system such that gas is collected from each 
area, cell, or group of cells in the Municipal Solid Waste (MSW) landfill in which 
the initial solid waste has been in place for a period of two years or more. The 
requirements of 40 CPR 60.752(b)(2)(ii)(A)(2)(i), 40 CFR 60.753(a)(l), and 40 
CPR 60.755(b )(1) concerning the timing of operation of the gas collection system 
shall not apply to MSW landfills subject to Rule 74.17.1. 

Section No. 6 Page: I 
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b, As required by 40 CFR 60.752(b)(2)(ii)(A), route all collected gas to an active 
collection system that: 

(1) Is designed to handle the maximwn expected gas flow rate from the entire 
area of the landfill that warrants control over the intended use period of the 
gas control or treatment system equipment. 

(2) Collects gas from each area, cell, or group of cells in the landfill in which 
the initial solid waste has been placed for a period of2 years or more, 

(3) Collects gas at a sufficient extraction rate. 

( 4) ls designed to minimize off-site migration of subsurface gas, 

Pursuant to Rule 74.17.1.B.2 (b), the requirements of 40 CFR 60.752(b)(2)(ii)(B) 
concerning passive collection systems shall not apply to MSW landfills subject to 
Rule74.17,l. 

2. Pursuant to Rule 74.17.1.B.3,a, all collected landfill gas shall be routed to a control 
system that complies with the requirements of 40 CFR 60,752(b)(2)(iii)(B), or (C). All 
landfill gas shall be routed to the flares {40 CFR 60.752(b)(2)(iii)(B)} orto a gas 
treatment system {40 CFR 60.752(b)(2)(iii)(C)}, 

a, Pursuant to 40 CFR 60.752(b)(2)(iii)(B), the landfill gas flares shall reduce 
NMOC (non-methane organic compounds) by 98 weight-percent or reduce the 
outlet NMOC concentration to less than 20 parts per million by volume, dry basis 
as hexane at 3 percent oxygen, The flares shall be operated within the parameter 
ranges established during the initial or most recent performance test. The 
operating parameters to be monitored are specified in 40 CPR 60.756 and 
Condition No. 7 below. The permittee shall demonstrate that each flare meets the 
NMOC requirements of Rule 74.17, I.B.3.a using the source testing procedures 
described below. The flares shall be source tested to demonstrate continuing 
compliance every 24 months. 

b. Pursuant to 40 CFR 60. 752(b)(2){iii)(C), the gas treatment system shall process 
the collected gas for subsequent sale or use. This treatment system shall consist of 
compression, de-watering, and landfill gas filtered down to at least IO microns. 
This treatment at the Simi Valley Landfill shall be accomplished with the 
following principal components: I) two fuel conditioning skids each equipped 
with a Carrier Aquasnap chiller and 40 HP blower, 2) four (two in each gas 
stream) coalescing towers and four (two in each gas stream) water knockouts, and 
3) one in-line GC (Daniels). This system shall be a closed-loop. There shall be 
no atmospheric venting at any point in the treatment system, 
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3. Pursuant to Rule 74. I 7. I.B.3.b, flares shall meet all of the following additional 
requirements: 

a. The landfill gas flares shall be of the enclosed ground type with automatic 
dampers, an automatic shutdown device, a flame arrester and continuous 
recording temperature sensors. During restart or startup there shall be a sufficient 
flow of propane or commercial natural gas to the pilot flame to ensure immediate 
ignition when in contact with landfill gasses. 

b. NOx emissions from flares shall not exceed 0.06 pounds per million BTUs of heat 
input. 

c. CO emissions from flares shall not exceed 0.20 pounds per million BTUs of heat 
input. 

The permittee shall demonstrate that each flare meets the NOx and CO requirements of 
Rule 74.17.1.B.3.b using the source testing procedures described below. The flares shall 
be source tested to demonstrate continulng compliance every 24 months. 

OPERATIONAL STANDARDS FOR COLLECTION AND CONTROL SYSTEMS 

4. Pursuant to Rule 74.17.1.B.4, the permittee shall meet the operational requirements of 40 
CPR 60.753, except as provided in Rule 74.17.1.G.3, Pursuant to40 CFR 60.753 the 
permittee shall: 

a. 

b. 

C. 

Section No. 6 

Operate the collection system such that gas is collected from each area, cell, or 
group of cells in the MSW landfill in which solid waste has been in place for two 
years or more. 

Operate the collection system with negative pressure at each wellhead except 
under the following conditions: 

(I) A fire or increased well temperature. The perrnittee shall record instances 
when positive pressure occurs in efforts to avoid a fire, These records shall 
be submitted with the annual reports as provided in 40 CPR 60.757(f)(l) 
as shown in Condition No. 7 below. 

(2) Use of a geomembrane or synthetic cover. The permittee shall develop 
acceptable pressure limits in the design plan. 

(3) A decommissioned well. A well may experience a static positive pressure 
after shut down to accommodate for declining flows. All design changes 
shall be approved by the Administrator. 

Operate each interior wellhead in the collection system with a landfill gas 
temperature less than 55 degrees Centigrade (131 degrees Fahrenheit) and with 
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either a nitrogen level less than 20 percent or an oxygen level less than 5 percent. 
The pennittee may establish a higher operating temperature, nitrogen, or oxygen 
value at a particular well. A higher operating value demonstration shall show 
supporting data that the elevated parameter does not cause fires or significantly 
inhibit anaerobic decomposition by killing methanogens. 

(I) The nitrogen level shall be determined using EPA Method 3C, unless an 
alternative test method is established as allowed by 40 CFR 
60.752(b)(2)(i). 

(2) Unless an alternative test method is established as allowed by 40 CPR 
60.752(b)(2)(i), the oxygen shall be determined by an oxygenmeterusing 
BP A Method 3A except that: 

(i) The span shall be set so that the regulatory limit is between 20 and 
50 percent of the span. 

(ii) A data recorder is not required. 
(iii) Only two calibration gases are required, a zero and span, and 

ambient air may be used as the span. 
(iv) A calibration error check is not required. 
(v) The allowable sample bias, zero drift, and calibration drift are plus 

or minus 10 percent. 

d. Operate the collection system so that the methane concentration is less than 500 
parts per million above background at the surface oftbe landfill. To determine if 
this level is exceeded, the pennittee shall conduct surface testing around the 
perimeter of the collection area and along a pattern that traverses ihe landfill at 30 
meter intervals and where visual observations indicate elevated concentrations of 
landfill gas, such as distressed vegetation and cracks or seeps in the cover. The 
pennittee may establish an alternative traversing pattem that ensures equivalent 
coverage. A surface monitoring design plan shall be developed that includes a 
topographical map with the monitoring route and the rationale for any site-specific 
deviations from the 3 0-meter intervals. Areas with steep slopes or other 
dangerous areas may be excluded from the surface testing. 

e. Operate the system such that all collected gases are vented to the landfill gas flares 
or a gas treatment system designed and operated in compliance with 40 CFR 
60.752(b)(2)(iii) as shown in Condition No. 2 above. In the event the collection 
or control system is inoperable, the gas mover system shall be shut down and all 
valves in the collection and control system contributing to venting of the gas to 
the atmosphere shall be closed within 1 hour. 

f. Operate the landfill gas flare at all times when the collected gas is routed to the 
flare. 
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g, If monitoring demonstrates that the operational requirements in Condition Nos. 
4.b, 4.c, and 4.d above (paragraphs (b), (c), or (d) of 40 CFR 60.753) are not met, 
corrective action shall be taken as specified in Condition Nos. 6.a and 6.b below 
( 40 CFR 60. 755(a)(3) through (5)) or Condition No. 6.d below (40 CFR 
60.755(c)). If corrective actions are taken as specified in Condition No. 6 (40 
CFR 60. 755), the monitored exceedance is not a violation of the operational 
requirements of this Condition (40 CFR 60.753). 

TEST METHODS AND PROCEDURES 

5. In order to demonstrate compliance with the NMOC, NOx, and CO limits of Condition 
Nos. 2.a and 3 above, the permittee shall meet the test methods and procedures of Rule 
74.17.1.B.4 (40 CFR 60.754) and Rule 74.17.1.F as follows: 

For the NMOC performance testing for the flares required in Condition No. 2.a, EPA 
Method 25, EPA Method 25C, or EPA Method 18 shall be used, unless another method 
to demonstrate compliance has been approved by the Administrator as provided by the 
Design Plan. EPA Method 3 or 3A shall be used for determining oxygen for correcting 
the NMOC concentration as hexane to 3 percent. In cases where the outlet concentration 
is less than 50 ppm NMOC as carbon (8 ppm NMOC as hexane), EPA Method 25A 
should be used in place of EPA Method 25. If using EPA Method 18, the minimum list 
of compounds to be tested shall be those published in the most recent Compilation of Air 
Pollutant Emission Factors (AP-42). 

For the NOx and CO performance testing required by Condition No. 3, the following 
methods shall be used: 

a. 

b. 

C, 

EPA Method 7E for NOx, 

EPA Method 10 for CO. 

ASTM D 1826-77 for the gross (higher) calorific value (GCV) of landfill gas. 

d. BP A Method 3A for oxygen concentration. 

e. The F Factor method contained in 40. CFR 60, Appendix A, Method 19. 

A source test plan for complying with the testing outlined above shall be submitted to the 
District Compliance Division at least 30 days prior to the test for approval. The test plan 
shall include, but not be limited to, a discussion of the sampling methods, test date, 
analytical methods, test equipment inventory, and calibration procedures. The District 
shall be given the opportunity, with sufficient notice of a minimum of.5 worldng days, to 
observe the emissions testing. 
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COMPLIANCE PROVISIONS 

6. Pursuant to Rule 74.17.1.B.4, the permittee shall meet the compliance provisions in 40 
CFR 60.755. Applicable requirements in 40 CFR 60.755 include the following: 

· a. For the purpose of demonstrating whether the gas collection system flow rate is 
sufficient to determine compliance with Condition No. l.b (3) above (40 CFR 
60.752(b)(2)(ii)(A)(3)), the petmittee shall measure gauge pressure in the gas 
collection header at each individual well on a monthly basis. If a positive pressure 
exists, action shall be initiated to correct the exceedance within S calendar days, 
except for the three conditions allowed under Condition No. 4.b above ( 40 CFR 
60.753(b)). If negative pressure cannot be achieved without excess air infiltration 
within 15 calendar days of the first measurement, the gas collection system shall 
be expanded to correct the exceedance within 120 days of the initial measurement 
of positive pressure. Any attempted corrective measure shall not cause 
exceedances of other operational or performance standards. An alternative 
timeline for correcting the exceedance may be submitted to the Administrator for 
approval. Owners and operators are not required to expand the system during the 

. first 180 days after gas collection system start•up. 

b. For the purpose of identifying whether excess air infiltration into the landfill is 
occurring, the perniittee shall monitor each well monthly for temperature and 
nitrogen or oxygen as required in Condition No. 4.c above (40 CFR 60.753(c)). If 
a well exceeds one of these operating parameteIS, action shall be initiated to 
correct the exceedance within five calendar days. If correction of the exceedance 
cannot be achieved within 15 calendar days of the first measurement, the gas 
collection system shall be expanded to correct the exceedance within 120 days of 
the initial exceedance. Any attempted corrective measure shall not cause 
exceedances of other operational or performance standards. An alternative 
timeline for correcting the. exceedance may be submitted to the Administrator for 
approval. 

c. For purposes of demonstrating compliance with the gas collection requirements of 
Condition No. I.a above (40 CPR 60.7S3(a)), the permittee shall place each well 
or design component as specified in the approved design plan as provided in Rule 
74. 17. l.G and 40 CPR 60.7S2(b)(2)(i). Each well shall be installed no later than 
60 days after the date on which the initial solid waste has been in place for a 
period of two years or more. 

d. The following procedures shall be used for compliance with the surface methane 
operational standard as provided in Condition No. 4.d, above (40 CFR 60.753(d)). 

Section No. 6 

(I) After installation of the collection system, the perrnittee shall monitor 
surface concentrations of methane along the entire perimeter of the 
collection area and along a pattern that traverses the landfill at 30 meter 
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Section No. 6 

intervals (or a site-specific established spacing) for each collection area on 
a quarterly basis using an organic vapor analyzer, flame ionization 
detector, or other portable monitor meeting the specifications provided in 
Condition No. 6.e below (40 CFR 60.755 (d)). 

(2) The background concentration shall be determined by moving the probe 
inlet upwind and downwind outside the boundary of the landfill at a 
distance of at least 30 meters from the perimeter wells. 

(3) Surface emission monitoring shall be performed in accordance with 
Section 4.3.1 of Method 21 of Appendix A of 40 CFR, Part 60, except that 
the probe inlet shall be placed within 5 to 10 centimeters of the ground. 
Monitoring shall be performed during typical meteorological conditions. 

{ 4) Any reading of 500 parts per million or more above background at any 
location shall be recorded as a monitored exceedance and the actions 
specified in (i) through (v) of this condition (below) shall be taken. NJ 
long as the specified actions are taken, the exceedance is not a violation of 
the operational requirements of Condition No. 6.d above ( 40 CFR 
60.753(d)). 

(i) 

(ii) 

(iii) 

The location of each monitored exceedance shall be marked and 
the location recorded . 

Cover maintenance or adjustments to the vacuum of the adjacent 
wells .to increase th,: gas collection in the viclnity of each 
exceedance shall be made and the location shall be re-monitored 
within IO calendar days of detecting the exceedance. 

If the re-monitoring of the loca1ion shows a second exceedance, 
additional corrective action shall be taken and the location shall be 
monitored again within l O days of the second exceedance. If the 
re-monitoring shows a third exceedance for the same location, the 
action specified in Condition No. 6.d (4)(v) below (40 CFR 
60.755(d)(4)(v)) shall be taken, and no further monitoring of that 
location is required until the action specified in Condition No. 
6.d(4)(v) below has been taken. 

(iv) Any location that initially showed an exceedance but has a 
methane concentration Jess than 500 ppm methane above 
background at the 10-day re-monitoring specified in Condition 
Nos. 6.d (4)(ll) or(lli) above (40 CFR 60.755 (c)(4)(ii) or (iii)) 
shall be re-monitored l month from the initial exceedance. If the !­
month remonitoring shows a concentration less than 500 parts per 
million above background, no further monitoring of that location is 
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required until the next quarterly monitoring period. If the I-month 
remonitoring shows an exceedance, the actions specified in 
Condition Nos. 6.d (4)(iii) or (v) (40 CPR 60.755(c)(4)(iii) or (v)) 
shall be taken. 

(v) For any location where the monitored methane concentration 
equals or exceeds 500 parts per million above background three 
times within a quarterly period, a new well or other collection 
device shall be installed within 120 calendar days of the initial 
exceedance, An alternative remedy to the exceedance, such as 
upgrading the blower, header pipes or control device, and a 
corresponding timeline for installation may be submitted to the 
Administrator for approval. 

(5) The permittee shall implement a program to monitor for cover integrity 
and implement cover repairs as necess!U'Y on a monthly basis. 

e. When seeking to comply with the surface methane operational standards in 
Condition No. 6.d above (40 CPR 60.755(c)), the permittee shall comply with the 
following instrumentation specifications and procedures for surface emission 
monitoring devices: 

(I) The portable analyzer shall meet the instrument specifications provided in 
Section 3 of Method 21 of Appendix A of 40 CPR, Part 60, except that 
"methane" shall replace all references to VOC. 

(2) The calibration gas shall be methane, diluted to a nominal concentration of 
500 parts per million in air. 

(3) To meet the performance evaluation requirements in Section 3.1.3 of 
Method 21 of Appendix A of 40 CFR, Part 60, the instrument evaluation 
procedures of Section 4.4 of Method 21 of Appendix A of 40 CPR, Part 60 
shall be used. 

( 4) The calibration procedures provided in Section 4.2 of Method 21 of 
Appendix A of 40 CFR, Part 60 shall be followed immediately before 
commencing a surface monitoring survey. 

f. The provisions of 40 CFR, Part·60, Subpart WWW shall apply at all times, except 
during periods of start-up, shutdown, or malfunction, provided that the duration of 
start-up, shutdown, or malfunction shall not exceed 5 days for collection systems 
and shall not exceed I hour for the landfill gas flares. (40 CFR Part 60.755(e)) 
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MONITORING REQUIREMENTS 

7. Pursuant to Rule 74. I 7. l.B.4, the pennittee shall meet the monitoring provisions in 40 
CPR 60. 756, except as provided in Rule 74.17.1.G.3. Pursuant to 40 CFR 60.756 the 
permittee shall: 

a. Install a sampling port and a thermometer, other temperature measuring device, or 
an access port for temperature measurements at each wellhead and; 

c. 

Section No. 6 

(I) Measure the gauge pressure in the gas collection header on a monthly basis 
as provided in Condition No. 6.a above (40 CPR 60.755(a)(3)). 

(2) Monitor nitrogen or oxygen concentration in the landfill gas on a monthly 
basis as provided in Condition No. 6.b above (40 CPR 60.755(a)(5)). 

(3) Monitor temperature of the landfill gas on a monthly basis as provided in 
40 CPR 60. 755(a)(5). 

Calibrate, maintain, and operate according to the manufacturer's specifications, 
the following equipment: 

(1) A temperature monitoring device equipped with a continuous reco1ding 
device that measures and records the temperature of the combustion zone 
of the enclosed landfill gas flare. The temperature monitoring device shall 
have a minimum accuracy of± 1 percent of the temperature being 
measured expressed in degrees Celsius or± 0.5 degrees Celsius, 
whichever is greater. 

(2) A device that records flow to or bypass of the landfill gas flare. The 
pennittee shall either: 

(i) Install, calibrate, and maintain a gas flow rate measuring device 
that shall record the flow to the landfill gas flare at least every 15 
minutes; or 

(ii) Secure the bypass line valve in the closed position with a car-seal 
or a lock-and-key type configuration. A visual inspection of the 
seal or closure mechanism shall be performed at least once every 
month to ensure that the valve is maintained in the closed position 
and that the gas flow is not diverted through the bypass line. 

When seeking to demonstrate compliance with the surface methane operational 
standards in Condition No. 6.d above (40 CFR 60.755(c)), the permittee shall 
monitor surface concentrations of methane according to the instrument 
specifications and procedures provided in Condition No. 6.e above ( 40 CPR 
60.755(d)). Any closed landfill that has no monitored exceedances of the 
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operational standard in three consecutive quarterly monitoring periods may skip to 
annual monitoring, Any methane reading of 500 ppm or more above background 
detected during the annual monitoring returns the frequency for that landfill to 
quarterly monitoring. 

REPORTING REQUIREMENTS 

8. Pursuantto Rule 7 4.17. LE, the permittee shall meet the following reporting requirements 
of 40 CFR 60,757, except as provided in Rule 74.17.J.G.3. The permittee shall: 

a. Submit a closure report to the Administrator within 30 days of waste acceptance 
cessation. The Administrator may request additional information as may be 
necessary to verify that permanent closure has taken place in accordance with the 
requirements of 40 CFR 258,60. If a closure report has been submitted to the 
Administrator, no additional wastes may be placed into the landfill without filing 
a notification of modification as described under 40 CFR 60.7(a)(4). 

b. Submit an equipment removal report to the Administrator 30 days prior to 
removal or cessation of operation of the control equipment. The equipment 
removal report shall contain all of the following items: 

I) A copy of the closure report submitted in accordance with Condition No. 
8.a above (paragraph (d) of 40 CFR 60. 757). 

2) A copy of the initial performance test report demonstrating that the 15 year 
minimum control period has expired. 

3) Dated copies of three successive norunethane organic compound (NMOC) 
emission rate reports demonstrating that the landfill is no longer producing 
50 megagrams or greater ofNMOC per year. 

c. Submit other information requested by the Administrator that may be necessary to 
verify that all of the conditions for removal in 40 CFR 60.752(b)(2)(v) have been 
met. These conditions are as follows: 

Section No. 6 

(1) The landfill shall be a closed landfill as defined in 40 CFR 60.751. A 
closure report shall be submitted to the Administrator as provided in 40 
CFR 60.757(d); 

(2) The collection and control system shall have been in operation a minimum 
of 15 years; and 

(3) Following the procedures specified in 40 CFR 60. 754(b), the calculated 
NMOC gas produced by the landfill shall be less than 50 megagrams per 
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year on thtee successive test dates. The test dates shall be no less than 90 
days apart; and no more than 180 days apart. 

Submit to the Administrator annual reports of the recorded information in (1) 
through (6) below. The initial annual report shall be submitted withln 180 days of 
installation and start-up of the collection and control system, and shall include the 
initial performance test report required under 40 CFR 60.8. For enclosed flares, 
reportable exceedances are defined under 40 CFR 60.758(c) as "all 3-hour periods 
of operation during which the average combustion temperature was more than 28 
°C below the average combustion temperature during the most recent performance 
test at which compliance with 40-CFR 60.752(b)(2)(iii) was determined." 

1) Value and length of time for exceedance of applicable parameters 
monitored under Condition Nos. 7.a, 7.b and 7.c above (40 CFR 
60.756(a), (b), and (d)). 

2) Description and duration of all periods when the gas stream is diverted 
from the landfill gas flare through a bypass line or the indication of bypass 
flow as specified under 40 CFR 60.756. 

3) Description and duration of all periods when the landfill gas flare was not 
operating for a period exceeding 1 hour and length of time the flare was 
not operating. 

4) 

5) 

All periods when the collection system was not operating in excess of 5 
days. 

The location of each exceedance of the 500 parts per million methane 
concentration as provided in 40 CFR 60. 753(d) and the concentration 
recorded at each location for which an exceedance was recorded in the 
previous month. 

6) ·The date of installation and the location of each.well or collection system 
expansion added pursuant to Condition Nos. 6.a, 6.c, and 6.d (4) above 
(Paragraphs (a)(3), (b), and (c)(4) of 40 CFR 60.755). 

All reports required by 40 CPR 60.757 shall be submitted to the APCO. 

RECORDKEEPJNG REQUIREMENTS 

9. Pursuant to Rule 74.17.1.D, the pennittee shall satisfy the recordkeeping requirements of 
40 CFR 60. 758, as applicable, except that the APCO may approve alternative 
recordkeeping provisions as provided in Rule 74.17.JG.3. Pursuant to 40 CFR 60.758 
the permittee shall: 
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a. Keep for at least 5 years up-to-date, readily accessible, on-site records of the 
design capacity.report which triggered 40 CPR 60.752(b), the current amount of 
solid waste in-place, and the year-by-year waste acceptance rate. Off-site records 
may be maintl!ined if they are retrievable within 4 hours. Either paper copy or 
electronic fonnats are acceptable. 

b. Keep up-to-date, readily accessible records for the life of the control equipment of 
the data listed below as measured during the initial perfonnance test or 
compliance detennination. Records of subsequent tests or monitoring shall be 
maintained for a minimum of 5 years. Records of the landfill gas flare vendor 
specifications shall be maintained until removal. 

(I) The maximum expected gas generation flow rate as calculated in 40 CPR 
60. 755(a)(I ). The permittee may use another method to determine the 
maximum gas generation flow rate, if the method has been approved by 
the Administrator. 

(2) The density of wells, horizontal collectors, surface collectors, or other gas 
extraction devices determined using the procedures specified in 40 CPR 
60.759(a)(l). 

(3) The average combustion temperature of each flare measured at least every 
15 minutes and averaged over the same time period of the performance 
test. 

(4) The percent reduction ofNMOC determined as specified in 40 CPR 
60.752(b)(2)(iii)(B) achieved by the landftll gas flare. 

c. Keep for 5 years up-to-date, readily accessible continuous records of the 
equipment operating parameters specified to be monitored in Condition No, 7 
above (40 CFR 60. 756) as well as up-to-date, readily accessible records for 
periods of operation during which the parameter boundaries established during the 
most recent performance test are exceeded. 

Section No. 6 

(l) An exceedance for an enclosed flare is any 3-hour period of operation 
during which the average combustion temperature was more than 28 °C 
below the average combustion temperature during the most recent 
performance test at which compliance with 40 CPR 60. 752(b)(2)(iii) was 
detennined. All exceedances shall be recorded and reported under 
Condition No. 8 above (40 CPR 60.757(fJ). 

(2) The pennittee shall keep up-to-date, readily accessible continuous records 
of the indication of flow to the landfill gas flares or the indication of 
bypass flow or records of monthly inspections of car-seals or lock-and-key 
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configurations used to seal bypass lines, specified under Condition No. 
9.b.2 above (40 CFR 60.756). 

Keep for the life of the collection system an up-to-date, readily accessible plot 
map showing each existing and planned collector in the system and providing a 
unique identification location label for each collector. 

(1) 

(2) 

Pennittee shall keep up-to-date, readily accessible records of the 
installation date and location of all newly installed collectors as specified 
under40 CPR 60.755(b) 

Pennittee shall keep.readily accessible documentation of the nature, date 
of deposition, amount, and location of asbestos-containing or 
nondegradable waste excluded from collection as provided In 40 CFR 
60. 759(a)(3)(i) as well as any nonproductive areas excluded from 
collection as provided in 40 CFR 60. 759(a)(3)(ii). 

e. Keep for at least 5 years up-to-date, readily accessible records of all collection an.d 
control system exceedances oftbe operational standards in Condition No. 6 above 
( 40 CPR 60. 753), the reading in the subsequent month whether or not the second 
reading is an exceedance, and tho location of each exceedance, 

Any records required to be submitted pursuant to 40 CPR 60.758 shall be submitted to the 
APCO. 

\IAPCDBIJLLPEN\DlvData\ENOITITLEV\TV Pennlts\po 1395\Pennlt\74171-0 I 39S•rev221.doc 
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Ventura County Air Pollution Control District 
Additional Requirements 

Landfill Gas Collection and Control System - Flares 

Ruic 26, "New Source Review" 
Conditions applied pursuant to Rule 26 are federally enforceable 

Ruic 51, "Nuisance" 
Adopted 10/22/68 
Conditions applied pursuant to Rule 51 are District enforceable only 

Rule 52, "Particulate Matter - Concentration (Grain Loading)" 
Adopted 05/23/72, Federally-Enforceable 

Rule 54, "Sulfur Compounds" 
Adopted 06/14/94, Federally-Enforceable 

Rulo 57,1, "Particulate Matter Emissions From Fuel Burning Equipment" 
Adopted 0Ull/05, District Enforceable 
Rule 57.1 will become federally-enforceable when approved by EPA as a part of the SIP. 

Rule 74.17.1, "Municipal Solid Waste Landfills" 
Adopted 02/09/99, Federally Enforceable 

Applicability: 

This attachment applies to the landfill gas collection and control system and the associated flares. 
These requirements are in addition to any other specific or genC1ral requirements referenced in 
this permit. 

Conditions: 

l. The following conditions apply to the 44 MMBTU/Hr McGill Flare: 

a. The landfill gas flare shall be maintained at a minimum temperature of 1600 
degrees Fahrenheit (871 degrees Celsius) as indicated by the flare temperature 
recorder. This conclition is applied as BACT (Best Available Control 
Technology) for ROC (reactive organic compounds). 

Section No. 7 

The permittee may operate the flare at a temperature !,elow 1600 degrees 
Fahrenheit during source testing in order to establish a lower minimum operating 
temperature. The pennittee may submit a "Minor Part 70 Permit Modification" 
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application to reduce the minimum flare temperature requirement. The minimum 
flare temperatme shall not be less than 1400 <legrees Fahrenheit. 

Emissions of ROC, as defined in Rule 2, from the landfill gas flare shall not 
excee<l 1.09 poun<ls per hour. This condition is applie<I as BACT for ROC. 

Emissions of oxides of nitrogen (NOx measured as NO2) from the landfill gas 
flare.shall not exceed 0.05 pounds per MMBTU. This condition is applied as 
BACT forNOx (oxides of nitrogen) and is more stringent than the NOx limit of 
Rule74.17.I. 

Emissions of oxides of sulfur (SOx) from the landfill gas flare shall not exceed 
0.02 pounds per MMBTU. This condition is applied as BACT for SOx. 

In order to comply with this condition, the flare shall be equipped with a temperature 
monitoring device with a continuous recorder as required by Rule 74.17.1. In addition 
the flare shall be source tested every two years (ROC, NOx) as required by Rule 74.17.1 
and every four years (SOx) as required by Condition Nos. 4 and 14 below. For the 
purpose of demonstrating compliance with the ROC limit above, ROC may be assumed 
to be equal to NMOC. Prior to conducting the source test, the pcrmittee shall notify the 
APCD Compliance Division. A source test plan for complying with the testing outlined 
above shall be submitted to the District Compliance Division at least 30 days prior to the. 
test for approval. The test plan shall include, but not be limited to, a discussion of the 
sampling methods, test date, analytical methods, test equipment inventory, and calibration 
procedures. The District shall be given the opportunity, with sufficient notice of a 
minimum of 5 working days, to observe the emissions testing. Additional monitoring. 
recordkeeping, reporting, and test method requirements for this flare are included in 
Attachment 74.11:1 in Section No. 6 of this permit and in the following conditions. 
(Rule 26 and Rule 74.17.1) 

2. The following conditions apply to the 75 MMBTU/F:lr John Zink Flare: 

a. 

Section No. 7 

The landtill gas flare shall be maintained at a minimum temperature of 1600 
degrees Fahrenheit (871 degrees Celsius) as indicated by the flare temperature 
recorder. This condition is applied as BACT for ROC. 

The permittee may operate the flare at a temperature below 1600 degrees 
Fahrenheit during source testing in order to establish a lower minimum operating 
temperature. The permittee may submit a "Minor Part 70 Permit Modification" 
application to reduce the minimum flare temperatur!' requlrement. The minimwn 
flare temperature shall not be less than 1400 degrees Fahrenheit. 
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b. Emissions ofROC, as defined In Rule 2, from the landfill gas flare shall not 
exceed 1.09 pounds per hour. This condition is applied as BACT for ROC, 

c. Emissions of oxides of nitrogen (NOx measured as N02) from the landfill gas 
flare shall not exceed 0.05 pounds per MMBTIJ. This condition is applied as 
BACT forNOx and is more stringent than the NOx limit of Rule 74.17.1. 

d. Emissions of oxides of sulfur (SOx) from the landfill gas flare shall not exceed 
1.50 pounds per hour and 0.02 pounds per MMBTU, This condition ls applied as 
BACT for SOx. 

In order to comply with this condition, the flare shall be equipped with a temperature 
monitoring device with a continuous recorder as required by Rule 74.17.1. In addition 
the flare shall be source tested every two years (ROC, NOx) as required by Rule 74.17.l 
and every four years (SOx) as required by Condition Nos, 4 and 14 below. For the 
purpose of demonstrating compliance ~ith the ROC limit above, ROC may be assumed 
to be equal to NMOC. To facilitate source testing of the flare, an approved heat shield or 
sufficiently insulated shroud must be placed around tile test ports to pennit sampling. 
The outer skin temperature must be less than 250 degrees Fahrenheit to avoid heat stress 
on source test personnel. Prior to conducting the source test. the permittee shall notify the 
APCD Compliance Division. A source test plan for complying with the testing outlined 
above shall be submitted to the District Compliance Division at least 30 days prior to the 
test for approval. The test plan shall Include, but not be limited to, 11 discussion of the 
sampling methods, test date, analytical methods, test equipment inventoiy, and calibration 
procedures. The District shall he given the opportunity, with sufficient notice of a 
minimum of S working days, to observe the emissions testing. Additional monitorlng, 
recordkeeping, reporting, and test method requirements for this flare are Included in 
Attachment 74. 17. l in Section No. 6 of this permit and in the following conditions. 
(Rule 26 and Rule 74.17.l) 

3. Each flare shall comply with Rule 52, "Particulate Matter - Concentration (Omin 
Loading)". Pursuant to Rule 52, the permittee shall not discharge into the atmosphere 
from any source particulate matter in excess of the concentration listed in the table shown 
in Rule 52. For the purpose of Rule 52, particulate matter includes any material which 
would become particulate matter if cooled to standard conditions. 

Periodic monitoring is not necessary to certify compliance with Rule 52. EPA particulate 
matter emission factors for landfill gas flares indicate that each flare will comply with 
Rule 52. To certify compliance, a reference to EPA emission factors is sufficient. (Rule 
52) 

4. Each flare shall comply with Rule 54, "Sulfur Compounds", as follows: 
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Pursuant to Rule S4.B.1, emissions of sulfur compounds, calculated as sulfur 
dioxide (SO2), shall not exceed 300 ppm by volume at the point of discharge. All 
sulfur present in gaseous molecular compounds containing oxygen shall be 
calculated as SO2. 

Pursuant to Rule 54.B.2, emissions of sulfur compounds, oalculated as sulfur 
dioxide (SO2), shall not result in average ground or sea level concentrations at any 
point at or beyond the property line in excess of 0.25 ppmv averaged over any one 
hour period, or 0,04 ppmv averaged over any 24 hour period. All sulfur present in 
gaseous molecular compounds containing oxygen shall be: calculated as S~ 

Pursuant to Rule 54.B.3, emissions of hydrogen sulfide (H2S) shall not exceed 10 
ppm, by volume, at the point of discharge. All reduced sulfilt compounds present 
shall be calculated as Hz$. 

d, Pursuant to Rule 54,B.4, emissions of emissions of hydrogen sulfide (H2S) shall 
not result in average ground or sea level concentrations at any point at or beyond 
the property line in excess of 0,06 ppm averaged over any 3 minute period, or 0.03 

· ppm averaged over any one hour period. All reduced sulfur compounds present 
shall be calculated as H2S, 

In order to comply with this condition, permittee shall conduct testing as required by this 
attachment to determine the sulfur dioxide (SOz) and hydrogen sulfide (H2S) emissions 
from each flare to demonstrate compliance with Rule 54.B. l and 54.B.3. In addition, 
permittee shall perform dispersion modeling, up!)n District request, based on the source 
test results to demonstrate compliance with Rule 54.B.2 and 54.B.4. Source testing and 
modeling shall be perfonned in accordance with Rule 54.D. (Rule 54) 

Each flare shall comply with Rule 57.1, "Particulate Matter ];:missions From Fuel Burning 
Equipment". Pursuant to Rule 57,l, emissions of particulate matter shall not exceed 0,12 
pounds per million BTU of fuel input. Particulate matter is ilefined as any material, 
except uncombined water, that exists in a finely divided form as a liquid or solid at 
standard conditions. Standard conditions are: a gas temperature of 68 degrees Fahrenheit 
(20 degrees Celsius) and a gas pressure of 14.7 pounds per square lnch (760 mm. Hg) 
absolute, 

Periodic monitoring is not necessary to certify compliance with Rule 57.1. EPA 
particulate matter emission factors for landfill gas flares indicate that each flare will 
comply with Rule 57.1. To certify compliance, a reference to EPA emission factors is 
sufficient. (Rule 57.1) 

The 44 MMBTU/Hr McGill flare shall be equipped with a controller that monitors for 
flame failure, This failure shall initiate isolation of the flare from the landfill gas supply 
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line by closing the isolation valve, Upon closing of the isolation valve, an alarm shall be 
activated to notify the operator of a system malfunction. If such failure occurs, the 
system shall automatically attempt to rellght the flare. If the automatic relighting occurs, 
the isolation valve shall reopen to continue destruction of the landfill gas. (Rule 26) 

7. The John Zink flare shall be equipped with a UV flame scanner to ensure that the flare is 
operating. The John Zink flare shall be equipped with site ports, sampling ports, a safety 
system to shut off the burner (flame failure alarm, gas shut off valve), inlet flow 
recorders, a burner assembly and gas pilot or electronic igniter. All devices shall be 
maintained, operated, and calibrated according to manufacturer's specifications, or 
calibrated annually as detailed in Condition No. IO below. This condition is applied as 
BACT. ,(Rule 26) 

8. Both the McGill flare and the John Zink flare shall be operated with a condensate 
knockout/ filter vessel. This condition ls applied as BACT, (Rule 26) 

9. The stack height of the John Zink flare shall be no less than 50 feet. The stack diameter 
of the John Zink flare shall not exceed 11 feet. The stack gas velocity from the John Zink 
flare shall be no less than 2.32 feet per second and no more than 65,0 feet per second. In 
order to comply with this condition, the pennittee shall conduct testing as required by this 
attachment to detennine the flare stack exit velocity. (Rule SI) 

l 0. Specific instrumentation used for the control and recording of gas flow and the exhaust 
temperature of the flare system shall be calibrated annually to demonstrate that the 
individual devices continue to meet the manufactwer's accuracy specifications. In 
addition, all safety equipment that protects the landfill gas i:ollection system, condensate 
system, and flare including the flame detector, high temperature shutdown, landfill gas 
blower control, and ·air damper shall be calibrated or function-checked annually to 
demonstrate that the individual devices continue to meet the m·anufacturer's accuracy 
specifications or continue to operate as required. These checks shall be perfonned in 
accordance with manufacturer's specifications or, if non-specified, in accordance with 
acceptable industrial practices, All records of third party calibrations of the gas flow and 
stack temperature recording devices shall be kept In three-ring binders identifying the 
contracting company, technician's name and title, date of calibration and a list of 
calibration techniques. Comments such as, "acceptable as tested", "adjusted", •repaired", 
or "replaced", shall be noted on the calibration report, All automatic shutdown and safety 
equipment for the landfill gas collection system, condensate system, and flare may be 
function-tested by the pennittee or their representatives as long as the employee's name, 
date oftest, and comments are recorded in the landfill gas flare operations log book. All 
other associated gauges, thennometers, and meters not required to ensure operational 
compliance with this Permit to Operate or VCAPCD Rules and Regulations need not be 
annually inspected or calibrated. (Rule 26 and Rule 74.17.I) 
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11. The piping system connecting the vent lines from the 1,500 gallon Hydrocarbon 
Condensate Tank and the 10,000 gallon Waste Water Storage Tani< shall be connected to 
the Landfill .Gas Collection System. The piping system shall contain no venting devices 
except for emergency relief devices. All of the collected gas from these systems shall be 
commingled with the landfill gas prior to being metered and incinerated. (Rule 26) 

12. The vacuum gauges located on the tanks or associated piping of the 1,500 gallon 
Hydrocarbon Condensate Tani< and the I 0,000 gallon Waste Water Storage Tani< shall 
indicate a vacuum at all times the Landfill Gas Collection System gas blower is operating. 
These gauges shaU be maintained in accordance with manufacturers recommendations, 
(Rule 26) 

13. No gas wells shall be Installed into the former Class I Area of the landfill, except for three 
wells (25, 26, 27) Installed into the areas of Class I refuse located within 150 feet East, 
J 00 feet South, and 200 feet North of Oas Probe No, 4 (designated GP-4), and three we]!s 
(28, 29, 30) installed into the areas of Class I refuse located within 400 feet North and 
400 feet West of Oas Probe No. S (designated GP-5), (Rule 26) 

14. Once every four years; the landfill gas and each landfill gas flare exhaust shall be tested to 
detennine the actual concentrations, by weight, of the toxic/h!IZlll'dous substances for 
which carcinogenic unit risk factors have been developed by the Cal EPA Office of 
Environmental Health Hazard Assessment or the Environmental Protection Agency and 
substances listed by the California Air Resources Board pursuant to Section 44321 of the 
California Health and Safety Code (AB 2588 List of Substances). In addition, the 
analysis shall determine the reactive organic compound (ROC as defined ln APCD Rule 
2) content in percent by weight in the landfill gas and flare exhaust; and the hydrogen 
sulfide (H2S) and sulfur dioxide (S02) emissions in the exhaust of each flare, and the 
higher heating value of the landfill gas in Bros per cubic foot and BT.Us per pound. 
Analysis for any compound listed or referenced above which can be demonstrated as not 
being contained in the landfill gas and/or flare exhaust gas may be requested for removal 
from the required list, subject to APCD approval. The APCD shall be given the 
opportunity, with sufficient notice, to observe the emissions testing. 

A source test plan for complying with the above outlined testing shall be submitted 30 
days prior to the test for APCD approval. The test plan shall include, but not be'limited 
to, a discussion of sampling methods, test date, analytical methods, test equipment 
inventory, and calibration procedures. 

Within 60 days after completion of an emissions test, a test report shall be submitted to 
the APCD detailing the test procedures, quality assurance procedures, and the results of 
the tests as described above, (Rule 51) 

I 5. If an analysis of a source test indicates that the concentrations of the toxic contaminants 
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are significantly higher than those toxic contaminants considered in the risk assessment 
prior to the installation of the gas collection and flare system, then a new screening health 
risk assessment shall be prepared and submitted within 60 days of the date the test results 
are available. If this second health risk assessment shows excess cancer risks greater than 
one in a million to the maximum exposed individual, then a more detailed risk analysis 
that shows acceptable risk levels based on new data will be prepared and submitted 
within 90 days of the date the test results are available. 

If appropriate, an alternate mitigation measure may be to apply for an Authority to 
Construct, within 120 days of the date that the results of the second health risk analysis 
are available,, for modifications to the system that adequately reduce the emission impact 
to acceptable levels. A new health risk assessment, which demonstrates the acceptable 
risk levels, shall accompany the Authority to Construct application. (Rule S 1) 
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Ventura County Air Pollution Control District 
Additional Requirements 

Landfill Gas Collection and Control System - Engines PO 01':>"!SPC.. 3 

Ruic 26, "New Source Review" 
Conditions applied pursuant to Rule 26 are federally enforceable 

Rule 35, "Elective Emission Limits" 
Adopted 11/12/96, Federally-Enforceable 

Rule 54, "Sulfur Compounds" 
Adopted 06/14/94, Federally-Enforceable 

Rule 749, "Stationary Internal Combustion Engines" 
Federally-Enforceable Version Adopted 11/14/00 
District-Enforceable Version Adopted 11/08/05 

This pellllit attachment lists the requirements for the November 8, 2005 version of Rule 74.9. 
Compliance with this attachment wfll ensure compliance with both versions of the rule. The 
permit conditions below, therefore, are federally enforceable. The District-enforceable version of 
this rule will become federally enforceable when approved by EPA as part of the SIP. 

Applicability: 

This attachment applies to the two 1,877 BHP Deutz landfill gas-fired lean burn internal 
combustion engines which are a part of the landfill gas collection and control system. 

Conditions: 

1. The two 1,877 BHP Deutz internal combustion engines shall be operated in compliance 
with the following emission limits: 

a. The emissions of oxides of nitrogen (NOx as nitrogen dioxide) from each engine sha!J 
not exceed 35 ppmv on a dry basis, corrected to 15 percent oxygen. Alternatively, the 
NOx emissions shall not exceed 0.6 grams per BHP-hr. This emission limit is applied 
as a BACT (Best Available Control Technology) requirement of Rule 26. 

b. The emissions of oxides of nitrogen (NOx as nitrogen dioxide) from each engine shall 
not exceed 125 ppmv on a dry basis, corrected to 15 percent oxygen. This emission 
limit is applied pursuant to Rule 74.9.B, I. 

c. The emissions of reactive organic compounds (ROC) from each engine shall not 
exceed 28 ppmv on a c1ry basis, corrected to 15 percent oxygen, measured as methane. 
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This emission limit is applied as a BACT (Best Available Control Technology) 
requirement of Rule 26. 

d. The emissions of reactive organic compounds (ROC) from each engine shall not 
exceed 750 ppmv on a dry basis, corrected to 15 percent o,cygen, measured as 
methane. This emission limit is applied pursuant to Rule 74.9.B.1, 

e, The emissions of carbon mono,cide (CO) from each engine shall not exceed 280 ppmv 
on dry basis, corrected to 15 percent o,cygen. This emission limit is more stringent 
than Rule 74.9.B.1 and is a federally-enforceable emission limit pursuant to Rule 
35.C.2. 

f. The emissions of oxides of sulfur (SOx as sulfur dioxide) from each engine shall not 
exceed 0.02 lb/MMBTU. This emission limit is applied as a BACT requirement of 
Rule 26. 

In order to comply with this condition, the permittee shall have each engine's emissions 
• tested no less than once ,:,very 24 months, 

2, The landfill gas fired engines shall comply with all applicable requirements of Rule 54, 
"Sulfur Compounds", 

3, 

In order to comply with this condition, the permittee shall determine the concentration of 
sulfur dioxide (SO2) and hydrogen sulfide (H2S) from the engines using the test methods 
outlined in Rule 54.D, 

Emissions testing shall be conducted on the two 1,877 BHP Deutz internal combustion 
engines on a biennial basis, The testing shall be conducted by an independent contractor 
to detennine the NOx, ROC, and CO emissions. Emissions of SO2 and H2S shall also be 
determined. The heating value content of the landfill gas shall also be measured. Such 
testing shall be conducted at the expected maximum operating load of the engines. The 
test methods specified in Rule 74.9 shall be used. SO2 and H2S emissions shall be 
measured as specified in Rule 54. 

Source test data point intervals for ARB Method J 00 tests shall be no greater than 5 
minutes and data points shall be averaged over 15 consecutive minutes. A'soUICe test 
shall consist of the average of three (3) runs. Prior to conducting a biennial emissions 
test, the perrnittee shall notify the District Compliance Division. Written notification 
shall be received no less than 15 calendar days prior to the test. 

4. Within 60 working days after the completion of the tests required above, a report of the 
test results shall be submitted to the District. 
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d. Any additional infonnation required in the Engine Operator Inspection Plan. 

8. Pursuant to Rule 74.9.F, Reporting Requirements, the Annual Compliance Certification 
shall include the following infonnation: 

a. Engine manufacturer, model number, operator identification number, and 
location. 

b. A summary of maintenance reports, including quarterly screening data. 
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