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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. W(07-051-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 Section2. 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.
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Table 1-1
Compounds of Interest
Simi Valley Landfill and Recycling Center
Permit to Operate No. 01395

Parameter Location Method No, of Samples
Per Source

Oxides of Nitrogen Outlet EPATE 3
Carbon Monoxide Outlet EPA 10 3
Nitrogen Outlet EPA 3A 3
Oxygen Outlet EPA 3A 3
Carbon Dioxide Outlet EPA 3A 3
Flow Rate Inlet Fuel Gas Meter 3

Outlet CARB Method 2 3
Moisture Outlet ~ EPA4 3

Inlet Wet Bulb/Dry Bulb 3
Sulfur Content Inlet GC/Hall & GC/MS Analyses 3
Higher Heating Value Inlet ASTM D-3588-91 [
Reactive Organic Inlet EPA 25C 3
Compounds, as Non-
Methane Hydrocarbons QOutlet EPA 25C 3

HORIZON AIR MEASUREMENT SERVICES, INC.
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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 (Ib/hr, 1b/MMBtu), carbon monoxide (Ib/hr, 1b/MMBtu) and reactive organic
compounds (Ib/hr, ppm C; @ 3% O,) were within Permit limits as reported in Table 2-1.

HORIZON AIR MEASUREMENT SERVICES, INC.
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Table 2-1
Summary of Results
Simi Valley Landfill

John Zink Flare
January 14,2008

Run 1 2 3 Average Emission Limit
Oxygen, % 12.94 12.78 12.97 12.90
Carbon Dioxide, % 7.09 7.28 7.37 7.25
Flow Rate, dscfm 18559 18566 17964 18363
Oxides of Nitrogen,
ppm 11.9 11.4 11.0 11.4
ppm @ 3 % 02 26.7 25.1 248 25.5
Ib/hr 1.576 1.513 1.410 1.500
lbs/MMBtu 0.0355 0.0335 0.0330 0.0340 0.05
Carbon Monoxide,
ppm < 1.0 23 < 10 < 14
ppm @ 3 % O2 < 2.2 5.0 < 23 < 3.2
Ib/hr < 0.081 0.185 < 0078 < 0118
Ibs/MMBtu < 0.0018 0.0041 < 0.0018 < 0.0026 0.20
Oxides of Sulfur,
ibs/MMBtu 0.022 0.022 0.023 0.022 0.02
Ib/hr 1.014 1.047 1.094 1.052 1.50
Outlet - Total Non-Methane Hydrocarbon,
ppm 1.9 2.0 < 1.0 1.7
ppm, as hexane, @ 3 % O2 0.7 0.7 < 04 0.6 20
Ib/hr 0.0892 0.0939 < (.0448 0.0760 1.09
lbs/MMBtu 0.00201 0.00208 < 0.00105 0.00171

Inlet - Total Non-Methane Hydrocarbon,
ppm 6230 5580 6160 5990
Ib/hr 24.736 22379 25.215 24.110

Total Non-Methane Hydrocarbon,

Destruction Efficiency % 99.6 996 > 998 99.7 98
Fuel Sulfur
ppm, as H;S 64.9 66.3 67.9 66.4

HORIZON AIR MEASUREMENT SERVICES, INC.
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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 landfiil 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 ° E. Following is a summary of the average

operating condition during each test run:

HORIZON AIR MEASUREMENT SERVICES, INC.
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Run#  Average Flare Temp Landfill Gas Flow Rate
) (scfm)
| 1639 1594
2 1639 1610
3 1638 1643

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

HORIZON AIR MEASUREMENT SERVICES, INC.
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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 , 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:

NO,
CO
0,/CO,
flow rate

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

® moisture content
e 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

e reactive organic compounds
o fixed gases

HORIZON AIR MEASUREMENT: SERVICES, INC.
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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 OQutlet

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

4.4 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.
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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.
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APPENDIX A - Sampling and Analytical Methods
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Method: Sample Velocity Traverses for Stationary Sources

Applicable for EPA Method 1, SCAQMD Method 1.1, CARB Method 1
Methods:
Principle: 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:

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 S or 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 O,, CO, and H,0 concentrations.

L L S—

The stack gas velocity is determined from the measured average velocity head,

and Analyses: the measured dry concentrations of O, and CO, and the measured concentration of
H,0. The velocity is determined from the following set of equations:
Where,
AP = velocity head, inches in H,0 Mwd = dry molecular weight
Ts = gas/temperature, degrees R Mw = molecular weight
Ps = absolute static pressure Cp = pitot flow coefficient

Dry molecular weight of stack gas
Mwd = 0.44 (%CO,) + 0.32 (%0, + 0.28 (%N, + %CO)

Molecular weight of stack gas, wet basis

Stack gas vélocity

M,=M,xM)+18( - M)

ﬁfhere, Md’ = M
100

1
V) avg.=(5130) C, x /AP avg. x [T x (————)'?
(V) avg.=(5130) C, ve x,/,x.(Pstw)

HORIZON AIR MEASUREMENT SERVICES, INC.
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Method: Determination of Moisture in Stack Gases

Applicable for EPA Method 4, CARB Method 4, SCAQMD Method 4.1
Methods:
Principle: A gas sample is extracted at a constant rate from the source; moisture is removed

from the stream and determined either volumetrically or gravimetrically.

Sampling Procedure: 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 1 greenburg smith impinger (CARB & EPA)
each containing 100 ml of water, an empty impinger as a knock-out and an impinger
containing silica gel to protect the pump from moisture.

i 11 I uE et o e e
v AN IR

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

HORIZON AIR MEASUREMENT SERVICES, INC.
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Method: Methane and Total Non-Methane Hydrocarbons by Total Carbon Analyses
Reference: EPA Method 25C

Principle: Gaseous samples are collected in stainless stee! canisters. The canisters are then
pressurized with nitrogen and analyzed for methane and total non methane
hydrocarbons {TNMHC) using a TCA/FID.

Sampling Procedure: 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 purmp in series.
The sample lines were evacuated to less than 10 mm Hg and the gauge shutoff valve
is then closed, The sample lines are deemed to be leak-free if no loss of vacuum
oceurs as indicated by the vacuum gauge. During sampling the tank pressures are
monitored with a 0-30 inch vacuum gauge to ensure integrated sampling.

Analytical Procedure; 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 of a Thermo Electron Model 10AR chemiluminescence NO/NO, analyzer,
a Teledyne electro chemical O, 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 CO, analyzer. All analyzer specifications are
provided in Table 1. All concentrations are determined on a dry basis. Concentrations of NOy, CO, 8O, and CO, are
continuously recorded on-a Linseis §0-inch strip chart recorder and a Strawberry Tree Data Acquisition System (DAS). The
extractive monitoring system conforms with the requirements of SCAQMD Method 100.1.

The sampling probe (heated to 250°F), constructed of 1/2 inch-diameter 316 stainless steel, is conneéted to a condenser with a
six foot length of 3/8 inch Teflon line (heated to 250°F). A Nupro stainless steel filter (10 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 immersed 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 condenser outlet temperature is monitored either manualily at 10-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 2 Teflon coated (or stainless steel/viton) 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 NO,, monitor, O, monitor, CO monitor, SO, monitor and CO, 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 ofthe sampling system that contact the sample are composed of stainless steel, Teflon orglass,

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 £ 1% by the manufacturer. Where necessary to comply with the reference method requirements, EPA
Protocol 1 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/10 the following procedures are conducted before and after each series of test 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. If no flow is
observed the system is deemed leak tight.

Linearity Check:

NOy, CO, O,, 80, 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 confirmed, 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, 1939 - Revision #4 (EPACEMS.TRK)
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Stratification Check:

A stack stratification check is performed (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 performed 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
defined 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 defined 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.

NQ, 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 1:1 with air (20.9
% Q,). 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 performed 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 information of the analytical equipment is provided in the following pages.

Horizon Air Measurement Services, Inc.

Continuous Emissions Monitoring

December 1, 1999 - Revision #4 (EPACEMS.TRX)
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TABLE 1

CONTINUOUS EMISSIONS MONITORING LABORATORY - TRUCK

NOy CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10 A

Response Time (0-90%) 1.5 sec -- NO mode/1.7 sec -- NO, mode
Zero Drift Negligible after 1/2 hour warmup
Linearity + 1% of full scale
Accuracy Derived from the NO or NO,
calibration gas, + 1% of full scale
Operating Ranges (ppm) 2.5, 10, 25, 100, 250, 1000, 2500, 10000
: Output 0-1 volt

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

Response Time (0-90%) 60 seconds
Accuracy + 1% of scale at constant temperature

+ 1% of scale of + 5% of reading,
whichever is greater, over the operation
femperature range.

Operating Ranges (%) 0-5, 0-25

Output 0-1 volt

0, ANALYZER, PARAMAGNETIC -- SERVOMEX MODEL 14008

: Response Time (0-90%) 15 seconds

e _ Accuracy 0.1% oxygen
Linearity + 1% scale
Operating Ranges (%) 0-25, 0-100
QOutput 0-1 volt

CO GAS FILTER CORRELATION -- THERMO ELECTRON MODEL 48H

. Response Time (0-95%) 1 minute

j Zero Drift 1 0.2 ppm CO

) Span Drift Less than 1% full scale in 24 hours
Linearity + 1% full scale, all ranges
Accuracy +0.1 ppm CO

i Operating Ranges (ppm) 50, 100, 250, 500, 1000, 2500, 5000,

10,000, 25,000, 50,000

Output 0-1 volt

Horizon Air Measurement Services, Inc.
Continucus Emissions Monitoring
December 1, 1999 - Revision #4 (EPACEMS.TRK)}
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TABLE 1 (Cont.)

CQO, 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

SO, PULSED FLOURESCENT ANALYZER - TECO MODEL 43C-HL

Response Time
Zero Drift

Span Drift
Linearity
Resolution
Operating Ranges
Output

80 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

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

RATFISCH FID TOTAL HYDROCARBON ANALYZER -- MODEL 55CA

Response Time (0-90%)
Zero Drift

Span Drift

Linearity

Accuracy

Operating Ranges (ppm)
QOutput

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 1.2045 FOUR PEN STRIP CHART RECORDER

Pen Speed
Measuring Response
Linearity Error
Accuracy

Zero Suppression

Horizon Air Measurement Services, Inc.

Continuous Emissions Menitoring

December 1, 1999 - Revision #4 (EPACEMS.TRK)
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0.3%

Manual (from 1 to 10X full scale)
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LINEAR 3 PEN CONTINUOUS -- MODEL 595 STRIP CHART

Pen Response 20 inches/second

Measuring Response 1 Mv through 5V

Zero Set Electronically adjustable full scale with 1 full
scale of zero suppression

Accuracy Total limit of error + 0.5%

Horizon Air Measurement Services, Inc.

Continuons Emissions Monitoring

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

Applicable Reference
Methods:

Principle:

Analyzer:

Measurement Principle:
Accuracy:

Ranges:

Qutput:

Inferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

Horizon Air Measurement Services, Inc.

Contipugus Emissicns Monitoring

NO/NQy by Continuous Analyzer

EPA 7E, EPA 20; CARB 100, BAAQMD ST-13A, SCAQMD 100.1

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

TECO Model 10AR

Chemiluminescence

1% of full scale

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

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

90%, 1.5 seconds (NO mode) and 1.7 seconds (NOy 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 (Q,) to form NO, 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 NO, is expected to be present in the flue gas, a supercooled water
dropout flask will be placed in the sample line to avoid loss of NO,. Since
NO, is highly soluble in water, "freezing out" the water will allow the NO,
to reach the analyzers for analysis. The analyzer measures NO only. In the
NOy, mode, the gas is passed through a moly converter which converts NO,
to NO and a total NO, measurement is obtained. NO, is determined as the
difference between NO and NO,. Use of a moly converter instead of a
stainless steel converter eliminates NH, interference; NH, 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:

Analyzef:
Measurement Principle:
Ranges:

Accuracy:

Output:

Interferences:

Response Time:

Sampling Procedure:

Analytical Procedure:

Horizon Air Measurement Services, Inc.

Continuous Emissions Monitoring

Oxygen (0,) by Continuous Analyzer

EPA 3A, EPA 20, CARB 100, BAAQMD ST-14, SCAQMD 100.1

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

Teledyne Model 326R
Electrochemical cell
0-5, 0-25% 0-100%
1% of full scale

0-1V

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 seclect single or
multiple-point sample locations.

An electrochemical cell is used to measure O, 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 O, by volume.

December 1, 1999 - Revision #4 (EPACEMS.TRK)
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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 (CO,) 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 CO, concentration,

PIR 2000

Non-dispersive infrared (NDIR)
1% of full scale

0-5, 0-15%

0-1V

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 of interest) 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 100.1

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

0.1% ppm

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

0-1V
Negligible interference from water and CO,
! minute @ 1 Ipm 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 N, 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 (SO,) 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 SO, concentration.

TECO, Model 43C-HL

Pulsed flourescense SO, analyzer
0.1% ppm

5, 10, 20, 50, 100, 200 ppm
0-10V

Less than lower detectable limit except for the following: NO <3 ppb, m-
xylene <2 ppm, H,O <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 SO, molecules. The condensing lens focuses the pulsating UV
light info the mirror assembly. The mirror assembly contains four selecting
mirrors that reflect only the wavelengths which excite SO, molecules. As
excited SO, molecules decay to lower energy states they emit UV light that
is proportional to the SO, concentration. The PMT (photomultiplier tube)
detects UV light emission from decaying SO, 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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(QEM Designation: D 3588 — 98 (Reapproved 2003)
il

INTERNATIONAL

Standard Practice for

Calculating Heat Value, Compressibility Factor, and Relative

Density of Gaseous Fuels’

This standard is issued under the fixed designation 1) 3588; the number immedialely following the designation indieates the year of
arigital adoption ar, in the case of revision, the year of last revisign. A number in parentheses indicates the year of last reapproval, A
superscript cpsilon (€} indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practicc covers procedures for calculating heating
value, relative density, and compressibility factor at base
conditions {14.696 psia and 60°F (15.6°C)) for natural gas
mixtures from compositional analysis.? 1t 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 sunitable 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 SI units given in parentheses are for
information only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with ity use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
hility of regulatory limitations prior to use,

2. Referenced Documents

2.1 ASTM Standards:

D 1717 Method for Analysis of Commercial Butane-Butene
Mixtures and Isebutylene by Gas Chromatography®

D 1945 Test Method for Analysis of Natural Gas by Gas
Chromatography*

D 1946 Practice for Analysis of Reformed Gas by Gas
Chromatography*

D 2163 Test Mcthod for Analysis of Liquefied Petroleum
{LP) Gases and Propane Concentrates by Gas Chromatog-
raphy®

! ‘This practice is under the jurisdiction of ASTM Committee D03 on Gaseous
Fuels and is the direct responsibility of Subcommitiee 1303.03 on Determination of
Ileating Value and Relative Density of Gaseous Fuels,

Current edition approved May 10, 2003, Published May 2003. Originully
approved in {998, Last previgus edition approved in 1998 as D 3588 - 98,

* A more rigorous catcufation of Z(TF) at both base conditions and higher
pressures can be made using the calculation procedures in “Compressibility and
Super Compressibility for Natural Gas and Other Hydrecarbon (ases,” American
(ius Associstion Transmission Measurement Commiltee Report 8, AGA Cat. No.
XOQ1285, 1985, AGA, 1515 Wilson Blvd., Arlington, VA 22209,

* Discontinued. See 1981 Ammial Bovk of ASTM Standards, Vol 05,01,

S dnnnal Book of ASTM Standinds, Vol 05,06,

© Annned Book of ASTM Stundards, Vol 05.01,

D 2650 Test Method for Chemical Composition of Gases by
Mass Spectrometry®

2.2 GFPA Standards:

GPA 2145 Physical Constants for the Paraffin Hydrocarbons
and Other Components in Natural Gas®

GPA Standard 2166 Mcthods of Obtaining Natural Gas
Samples for Analysis by Gas Chromatography®

GPA 2172 Calculation of Gross Heating Value, Relative
Density, and Compressibility Factor for Natural Gas
Mixtures from Compositional Analysis®’

(PA Standard 2261 Method of Analysis for Natural Gas and
Similar Gaseous Mixtures by Gas Chromatography®

GPA Technical Publication TP-17 Table of Physical Prop-
crties of Hydrocarbons for Extended Analysis of Natural
Gases®

GPSA Data Book, Fig, 23-2, Physical Constants®

2.3 TRC Document:

TRC Thermodynamic Tables—Hydrocarbons!

2.4 ANSI Standard:

ANSI Z 132.1-1969: Base Conditions of Pressure and
Temperature for the Volumetric Measurement of Natural
Gas™10

3. Terminology
3.1 Definitions:
3.1.1 British thermal unit—the defined International Tables
British thermal unit (Btu).
3.1.1.1 Discussion—The defining relationships are:
| Btuelb™ = 2.326 Jep™! (exact)
1 1b = 453.592 37 g (exact)

“ Available from Gas Processors Association, 6526 E. 60th, Tulsa, OK 74145,

"*Fhe sole source of supply of the program in cither BASIC or FORTRAN
stiitable for running on computers known to the committee ot this time is the Gas
Processors Association, IF you are aware of alternative sugpliers, plense provide this
information to ASTM huernational Headquarters. Your comments will receive
careful consideration at a meeting of the responsible technical committee ', which
you may atiend.

* Avaiilable from Thermodymamics Research Center, The Texas A&M Univessity,
College Station, TX 77843-3111.

* Available from the American National Standards [nstitute, 25 W, 43rd St., 4th
Floor, New York, NY 10036,

" Supperting data have been fifed ol ASTM Inferational Headquarters and may
he abtatned by requesting Research Report RR: DD3~1607,

Copyright © ASTM International, 100 Bam Harbor Drive, PO Box C700, Wesl Conshohocken, PA 19428-2959, United Siates.

Copyright by ASTM Int'l {all rights reserved);
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By these relationships, | B = | 055.055 852 62 J (exact). For
most purposes, the value (rounded) | Btu = 1055.056 I is
adequate.

3.1.2 compressibility factor (z)—the ratio of the actual
volume of a given 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 valne—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. If the
gross heating value has a volumetric rather than a mass or
malar 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™
watet 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 denyity~the ratio of the density of the gas-
cous 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 of gas—the amount of gas that
occupies 1 f* (0,028 m®) at a temperature of 60°F (15.6°C)
under a given base pressure and either saturated with water
vapor (wet) or free of water vapor {dry} as specified (sce ANSI
Z 132.1). In this practice, caiculations have been made at
14.696 psia and 60°F (15.6°C), because the yearly update of
GPA 2145 by the Thermodynamics Rescarch Center, on which
these calculations are based, are given for this base pressure.
Conversions to other base conditions shouid be made at the end
of the calculation to reduce roundeft crrors.

3.1.7 standard temperature (USA)—60°F (15.6°C).

3.2 Symbols:

3.2.1 Nomenclature:

3.2.1.] B~-second virial coefficient for gas mixture

3.2.1.2 /B, —summation factor for calculating real gas
correction (alternate method)

3.2.1.3 (cor)corrected for water content

3.2.1.4 (dry)—value on water-free basis

3.2.1.5 d—density for gas relative to the density of air.

3.2.1.6 &“—idecal relative density or relative molar mass,
that is, molar mass of gas relative to molar mass of air

3.2.1.7 G¥—molar mass ratio

3.2.1.8 HY —gross heating value per unit mass

3.2.1.9 H“ —gross heating value per unit volume

3.2.1.10 H“ —gross heating value per unit molc

3.2.1.11 A9 —net heating value per unit mass

3.2.1.12 4" —net heating value per unit volume

3.2.1.13 A —net heating value per unit mole

3.2.1.14 a, b, c—in Eq !, integers required to balance the
cquation: C, carbon; H, hydrogen; S, suifur; O, oxygen

3.2.1.15 (id)—ideal gas state

3.2.1.16 ([)—Tliguid phase

31.2.1.17 A—molar mass

Copyright by ASTM Intl (ail rights reserved);

3.2.1.18 m—imass flow rate

32.1.19 p—number of components

3.2.1.20 P—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, 10.7316 psia.fE/(Ib mol«R) in this
practicc (based upon R = 8.314 48 J/(mol*K})

3.2.1.23 (sat}--denotes saturation value

3.2.1.24 T—absolute temperature, °R = °F + 439.67 or K =
°C +273.15

3.2.1.25 (T, P)—value dependent upon temperature and
pressure

3.2.1.26 VF—gas volumetric flow rate

3.2.1.27 x—mole fraction

3.2.1.28 Z—gas compressibility factor repeatabil ity of prop-
crty

3.2.1.29 3—repeatability of property

3.2.1.30 p—density in mass per unit volume

32131 X7, —property summed for Components |
through #, where n represents the total number of components
in the mixture

3.22 Superscripts:

3.2.2.1 id—ideai gas value

3.22.2 Hliquid

3.2.2.3 o—value at saturation (vapor pressure)

3.2.24 "—reproducibility

3.23 Subscripts:

3.2.3.1 a—value for air

3.2.3.2 a—rclative number of atoms of carbon in Eq |

3.2.3.3 b—relative number of atoms of hydrogen in Eq |

3.2.34 c—relative number of atoms of sulfur in Eq |

3.2.3.5 j—property for component j ‘

3.2.3.6 jF—non-idcal gas property for component i

3.2.3.7 ijj—non-ideal gas property for mixture of / and j

3.2.3.8 jj—non-ideal gas property for component j

3.2.3.9 w—value for water

3.2.3.10 1—property for Component |

3.2.3.11 2—property 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
calcuiated 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

5.1 The heating value is a measure of the suitability of a
purc pas or a gas mixturc for usc 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 gascs
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 valucs
of a gas depend not only upon the temperature and pressure,
but also upen the degree of saturation with water vapor.

Reproduction authorized per License Agreement with () Mon Apr 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) of a gas quantifies
the density of the gas as compared with that of air under the
same conditions.

6. Methods of Analysis

6.} Determine 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 terms of
components or groups of components listed in Table 1. At least
G8 % 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, pentanes, hexanes, butenes, 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
under test: Test Methods D 1717, D 1945, D 2163, and D 2650.

7. Calculation—Ideal Gas Values; Ideal Heating Value

7.1 An ideal combustion reaction in general terms for fuel
and air in the ideal gas state is:

C,HyS. lic) + (@ + bld + YOyid) = aCO(id) + (W2)H,0 (id or 1)

+ cSOid) o

where jdf denotes the ideal gas state and / denotes liquid
phase. The ideal net heating value results when ail the water
remains in the ideal gas state. The ideal gross heating value
results when all the water formed by the reaction condenses to
liquid. For water, the reduction from H,0(/d) to H,O()) is H

"

TABLE 1 Properties of Natural Gas Components at 60°F and 14.696 psia®

i i P i {
Molar Mass, Molar Mass, _ ldeal Gross Heating Value ‘ ideal Net Heating Value . Summation
Compaund Formula ' ibmor'8  Ratio, GHC  HY Ha. He, Hy, . h, Factor, b;
kJ - mot! Btu - Ibm™? Btu - f-2 kJ - mal™? Btu - Ibm™? Blu - ft psia

Hydrogen M, 2.0159 0.069 60 286.20 61022 324,2 241.79 51 566 273.93 Q
Helium He 4.0026 0.138 20 0 1} 0 ¢] 0 0 0
Water H.O 18,0153 0,622 02 44,409 1059.8 50312 1] i} 0 0.0623
Carbon monoxide [Hs] 28.010 0.967 1 282.9 4342 320.5 2829 4 342 320.5 0.0053
Nitragen Nz 28.0134 0,987 23 0 0 0 1} 0 1] 0.0044
Oxygen Oz 31.9988 1104 8 0 0 o 0 0 0 0.0073
Hydrogen suiflde HyS 34.08 11787 562.4 7 084.2 837.1 517.99 6534 588.8 0.0253
Argan Ar 39.948 1.3783 Q0 o] o} 0 0 1] 0.0071
Carboen dioxide €O, 44.010 1.51986 0 0 1] o o 0 0.0197
Air £ 28.9625 1.0000 Q \] o] 1} [} o} 0.0060
Mathane CH, 16.043 0.553 92 891.63 23 891 1M10.0 802,74 21851 905.4 0.0116
Ethane C,Hg 30,070 1.0382 156208 22333 1769.7 1428.83 20429 1618.7 0.0238
Propane CqHg 44,097 1.5226 222099 21853 2516.1 2043.3 19922 2314.9 0.0344
iButane CyHia 58.123 2.0068 2870.45 21232 3251.9 2648.4 19 590 3000.4 0.0458
n-Butane CyHyg 58,123 2.0068 2879.63 21 300 3262.3 2657.6 19 658 3010.8 0.0478
Peniana CgHaqz 72.150 24912 3531.5 21043 4000.9 3265.0 19 456 3699.0 0.0581
nPentane CsHyz 72150 24912 3535.8 21085 4008.9 3269.3 19 481 3703.9 0.0631
nHexane CgHia 86,177 29755 4198.1 20 943 4755.9 3887.2 19 393 4403.9 0.0802
n-Heptane CoMyg 100.204 3.4598 4857.2 20 839 5502.5 4501.9 19315 5100.3 0.G944
nOctane CuHya 114.231 3.9441 5515.9 20759 62489 5116.2 19 256 5798,2 0.1137
nNonane CaHap 128.258 4.428 4 61759 0701 6096.5 5731.8 19213 B493.6 0.1331
nDecane CipHaz 142,285 4.9127 6834.9 20 651 77429 6346.4 19 176 7189.9 0.1538
Neopentane CsHya 72.015 24912 35727 20958 3985 3250.8 18 371 3683
2-Methylpantane CaHya 86.177 28755 4190.43 20905 4747 3879.6 19 355 4385 0.080
3-Msthylpentane CsHya 86,177 297556 4193.03 20918 4750 3882.2 19 367 4398 Q.080
2,2-Dimethylbutans CgHya 86.177 29755 4180.63 20 B56 4736 3669.8 19 308 4384 0.080
2,3-Dimethylbutane CHia 86.177 29755 4188.41 20 895 4745 38775 19 344 4393 0.080
Cyclopropane CsHg 42.081 14529 2092,78 21381 23N 1959.8 20020 2220
Cyclobutane C,Ha 56.108 1.9373 2747.08 21049 2747 2568.4 19 688 2911
Cyclopentane CsMyp 70.134 24215 3322.04 20 364 3764 31000 19 003 3512
Cyclohaxana CgMyz 84.161 29059 3955.84 20208 4482 3689.4 18 847 4180 .
Ethyne {(acetylene) CyHz 26.038 0.8880 1301.32 21487 1474 1256.9 20753 1424 G021
Ethene (ethylene) CoH, 28.054 0.968 6 1412.06 21 640 1600 1323.2 20 278 1489 0.020
Propene {propylena) CaHa 42.081 1.4529 2058.35 21039 2333 1926.1 19 678 2182 0.033
Benzene CyHg 78,114 2.697 1 3202.74 18177 3742 3169.5 17 444 3591 0.069
Butanes (ave} CaHio 58123 2.006 8 2875 21 266 3257 2653 19623 3006 0.048
Pentanes (ave) CsHya 72.150 2.4912 3534 21056 4003 267 19 469 3702 0.062
Hexanes (ave) Cotya 86.177 29755 4190 20904 4747 3879 19 353 4385 0.080
Butenes (ave} CyHa 56.108 1.9372 2716 20 811 3077 2538 19 450 2876 3.046
Pentenes {ave) CeHio 70,134 24215 3375 20 691 3824 3153 19 328 3572 0.060

* This table is consistent with GPA 2145-89, but it is necessary to use the vakres from the most recent edition of GPA 2145 for custady transfer calculations.
2 1984 Atomic Weights: C = 12,011, H = 1.00794, O = 15,9984, N = 14.0067, S = 32.06,

© Molar mass ralie is the ralio of the malar mass of the gas to that of air.

© Based upon ideal reaction; the entry for water represents the total enthalpy of vaporization.

I composttion from: F. E. Jones, J. Res, Nat, Sur. Stand., Vol. 83, 419, 1978.

Copyright by ASTM Int'1 (all rights reserved);
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— H!_, the ideal enthalpy of vaporization, which is somewhat
larger than the cnthalpy of vaporization H;, — H..

7.1.1 Becausc the gross heating value results from an ideal
combustion rcaction, ideal pas relationships apply. The ideal
gross heating value per unit mass for a mixture, HY s

Hiy = T Mt 2 M @
where: x; is the mole fraction of Compenent j, M, is the molar
mass of Component j from Table I, and n is the total number
of components. :
7.1.2 H{f:; is the pure component, ideal gross heating value
per unit mass for Component j (at 60°F (15.6°C) in Table [).
Values of A are independent of pressure, but they vary with
temperature.
7.2 Ideal Gas Density
7.2.1 The ideal gas density, p/, is:

"
p = (PIRT) 3 xM; = MPIRT {3}
£

where: M is the molar mass of the mixture,

M=j§1 M, 4

P is the base pressure in absolute units {psia), R is the gas
constant, 10.7316 psia.f/(Ib mel=°R) in this practice, based
upon R = 831448 I/(molK), T is the base temperature in
absolute units (*R = °F + 459.67). Values of the ideal gas
density at 60°F (15.6°C) and 14.696 psia are in GPA Standard
2145,

7.3 Ideal Relative Density: .

7.3.1 The idcal relative density & is:

d’ =,§1 xd = ZxMiM, = MIM, (5)

where: M, is the molar mass of air. The ideal relative density
is the molar mass ratio.

1.4 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, H ;

H' =" Hy = 25ty

=1

6}

H{‘fr is the pure component gross heating value per unit
volume for Component j at specified temperature and pressure
{60°F (15.6°C) and 14.696 psia in Tablc 1, ideal gas values).

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

HY 7y = HY (P = 14.696) X P/14.696 (7}
7.5 Real Gas Values—Compressibility Factor:
7.5.1 The compressibility factor is:
ZAT.P) = plip = (MPIRTYp 6))

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

ZirP=t + BPIRT "
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where B is the second virial cocflicient for the gas mixture.
The second virial coefficient for a mixture is:

B= "‘% Bl! + x% BZZ +oe xi Bﬁ'ﬂ + le":ZBIZ + -+ Ztu‘—t'\'ngn--i.n

uon

=353 X8y

i=hj=]

{0y

where B, is the sccond virial cocfficient for Component / and
B is the second cross virial coefficient for Components 7 and /.
The sccond virial coefficients are functions of temperature, Eq
9 can be used with Eq 10 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 H, and He at mole fractions up to 0.01.
Calculations can be made with B, = 0 for hydrogen and helium.

7.5.2 Eq 9 and Eq 10 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(TP) that is more convenient for
hand calculations is:

ZTP = 1-AZ 5 VEF (n

where B, = B;/RT and /(3 is the summation factor for
Component j. Values of /[, at 60°F (15.6°C) appear in Table

2. The method based upon Eq ] has been adopted for this
practice.
7.6 Real Gas Density:
7.6.1 The rcal gas density p at a specific temperature and
pressure is:
p=p"1z (12)
where: p™ and Z are evaluated at the same temperature and
pressure.
7.7 Real Relative Density:
7.7.1 The real relative density d is:
d=plp, = MZ,IMZ (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 10 at 14.696 psia, which is of the order
of the accuracy of the heating values.

1.9 Gross Heating Value of Water Wet Gas:

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
carrected mole fractions are:

xfeor) = (1 -x,) (14)

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

x, dsat) = P (15)

where: P, is the vapor pressure of water (0.256 36 psia at
60°F (15.6°CY).

7.9.2 Technically, water has a gross heating valuc, the ideal
cnthalpy ot condensation. [f only the water that is formed
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TABLE 2 Example Calculations of Gas Proparties at 60°F and 14.696 psla {Gas Analysls on Dry Basis)*

Nore—-Division of B by Z does not give a real gas heating value but rather an ideat gas heating value per real cubic feet. Any digits carried beyond
| part in 1000 are not significant but only allicviate roundoff error. Although CO, has a carbon atom, its a = 0 because it is not part of the fuel formula

CuHySy

Compound % oy B, 7 R i b X B X X HVY % 6/ by
Mathane 0.8302 1 4 [¢] 1010.0 0.553 92 0.0116 0.8302 33208 0 B838.5 0.4599 0.009 63
Ethane 00745 2 6 0 1769.7 1.03820  0.0238 0.1490 0.4470 0 131.8 0.0773 0.00178
Propane 0.043% 3 8 0 2516.1 1.522 60 0.0344 01317 03512 @ 110.5 0.0668 0.001 51
-Butana 1.0083 4 10 Q 32518 2.006 80 0.0458 0.0332 00830 0 27.0 0.0167 0.000 38
n-Butane 0.0108 4 1¢ Q 32623 2.006 80 0.0478 0.0432 0.1080 O 36.2 00217 0.000 52
I-Pentane 0.0031i 5 12 0 4000.9 2.491 20 0.0581 0.0155 00372 0 12.4 0.0077 0.000 18
n-Pentana 0.,0025 5 12 0 4008.9 2,491 20 0.0631 0.0125 003 ¢ 10.0 0.0062 0.000 16
Hexane 0.0030 6 14 0 4755.9 297550 00802 00180 00420 ¢ 14.3 (.0089 0.000 24
Helium 0.0003 Q 4] o} 0 0.138 20 0 0 0o« 0 0.0000 (.000 00
Nitrogen 0.0032 0 0 0 a 0,967 23 0.0044 0 0 0 0 0.0031% £.000 01
Carbon dioxide  0.0202 0 0 o 0 1.5%9 60 0.0197 1} 0o o 0 0.0307 0.000 40
Summation 1.0000 e 1.2333 44192 0 1179.7 0.6891 0.014 81

Ax,, = {0.256 36)/14.696 = 0.0174

GM (dry gas) = 0.6891

Z {dry gas) =1 —[0.014 81]%(14.896) = 0.9968

2Z(dry air) = 1 - [(,0050]%{14.696) = 0.9996

G (dry gas, dry air) = 0.6994(0.9956)/0.9968 = 0.7011

G {dry gas, sat air) = 0.6991(0.9995)10.9968 = 0.7010

Hv (dry gas, dry air} = 1179.7 Btu-ft2

v (sat gas, dry air) = 1179.7(0.9826) = 1159.1 Btu-ft*

| — X, = 0.9826

G (sat gas) = 0.6991(0.9826) + 0.0174{0.622 02) = 0.69878

Z (sat gas) = 1 - [0.9826(0.014 81) + 0.0174(0.0623)%(14.696) = 0.9964

Z (sat air) = 1 - [0.9826(0.0060) + 0.0174{0.0623)1(14.696) = 0.9995

G (sat gas, dry alr) = 0.6978(0.9996)/0.9964 = 0.7001

G {sat gas, sat air) = 0.6978(0.9995)/0.9964 = 0.7000

{HV/Z)(dry gas, dry aif) = 1179.7/0.8968 = 1183.5 Bluft

{Hv/Z } (sat gas, dry air} = 1159.1/(0.6564) = 1163.3 B~

during the combustion condenses, then the heat released upon O = HY Y12 (T.P) 210

combustion of a wet gas with dry air becomes:
H (wet gas) = (1 -, )} (dry gas) (16)

For water-saturated gas, x,, at 60° F (15.6° C) is 0.256 36/P,
where P, is the base pressure. Eq 16 is adequate for custody
transfer applications as a matter of definition, However, this
cquation does not accurately describe the effect of water upon
the heating valuc. Appendix X1 contains a rigorous cxamina~
tion of the effect of water.

7.10 Calculation of 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:

¢’ = mi] an
where #ris the mass flow rate. For an ideal gas, the mass flow
rate is related to the volumetric flow rate, ¥ | by:
= b p {18

and
o= ‘):IH:I (m

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

W= Pz {20)

where Fis the real gas volumetric flow rate and Z(T P} is the
real gas compressibility factor at the same 7 and P. Hence,
combining Eq 19 and Eq 20 gives:
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Note 1—The ideal energy released per unit time ag heat upon com-
bustion, ¢ , can be caleulated using the mass flow rate (Eq 17), the ideal
gas flow rate (Eq 19), or the real gas flow rate (Eq 21), but is always an
ideal gas property. Division of H' by the gas compressibility factor Z(7,P)
does not produce a real gas heating value but only allows calculation of
(" using the real gas flow rate rather than the ideal gas flow rate.

8. Precision

8.0 The properties reported in this practice derive from
experimental enthalpy of combustion measurements which, in
general, are accurate to I part in 1000. 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 propertics in this practice are those that
appear in GPA Standard 2172-97, Fig. 23-2 of the GPSA
Engineering Data Book, GPA TP-17, and the TRC Thermody-
namic Tables—Hydrocarbons, GPA Standard 2145 is updated
annually and the valucs in that standard should be used in all
calculations.

Note 2-—Three sources of etror must be considered: errors in healing
values of the components, crrors i the caleulated compressibility factor,
and crrors in the composition. The uncertainty {twice the standard
deviation) of the ideat gas heating values for components should be
0.03 %. Such crrors affcct the bias and the agreement between calculated
and measured heating values, but they do not affect the precision. Yrror in
the calewlated compressibility factor varics with the composition of the
aas, but for natwal pas, this error should be less than 0.03 % and
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TABLE 3 Example Calculations of Gas Propertles at 60°F and 14.696 psia (Gas Analysis on Wet Basis)®

Nure---Division of Hv" by Z daes not give a real gas heating value but rather an ideal gas heating value per real cubic feet. Any digits carried beyond
1 part in 1000 are not significant but only allieviate roundoff erroe. Although CQ;, has a carbon atom, its e = 0 because it is rot part of the fuel formula

C, HaS.,.

Compound X o & ] H! G by Xet X i x5 H %G Xb,

Methane 0.8157 1 4 o 1010.0 0.553 92 0.0116 0.8157 3.2629 0 823.9 0.4518 0.009 46
Ethane 0.0732 2 B o 1769.7 1.038 20 0.0239 0.1464 0.4392 4] 1295 0.0760 0.00175
Propane 0.0431 3 8 ¢ 2516.1 1.522 60 0.0344 0.1294 0.3451 0 108.5 0.0657 0.001 48
FButane 0.0082 4 10 4] 325189 2.006 80  0.0458 0.,0326 00816 O 26.5 0.0184 0,000 37
n-Butane 0.0106 4 10 a 3262.3 200680  0.0478 0.0424 0.1061 0 34.6 0.02%3 0.000 51
FPentane 0.0030 5 12 0 4000.9 249120  0.0581 06,0152 003668 0 12.2 0.0076 0.000 18
n-Pentane 0.0025 5 12 0 4008.9 249120 0.0631 0.0123 00288 0O 9.8 0.0061 0.000 15
Hexane 0.0029 [ 14 1] 47569 297550 00802 0.0177 00413 0 14.0 0.0088 0.000 24
Hellum 0.0003 0 0 o 0 0.138 20 g 0 0 0 o] 1] 0
Nitrogen 0.0031 0 0 o] o} 086723  0.0044 o 0o a 0 0.0030 4]
Carbon dioxide  0.0193 0 0 0 0 1.518 60 0.0197 a 0 0 0 0.0302 0.000 39
Water 0.0174 0 1] o) 50,3 0.622 02 0.0623 4] 0 0 0.9 0.108 0.001G9
Summation 1.0000 1.2118 4.3429 0 1160.0 0.6977 0.015 64

AGH (sal gas) = 0.6977

Z {sat gas) = 1 - [0.015 B4](14.696) = 0.9964

Z (dry air) = 1 - [0.0050[%(14.696) = 0.9996

G (sat gas, dry air) = 0.6977(0.9986)/0.9364 = 0.6999

Hv® (sat gas, dry alr) = 1160.0 - 0.8 = 1159.1 Btu-it>

2 (sat air) = 1 — [0.9826(0.050) + 0.0174(0.0623)]%(14.696) = 0.9895
G (sat gas, sat air) = 0.6977(0.9995)/0.9964 = 0.6999

{HV"/Z)(sat gas, dry air) = 1153,1/(0.9964) = 1163.3 Blu-~3

negligible compared Lo crrors arising from uncertainty in composition. In
this practice, the crrors 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 .

Nore 3-—It is essential 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 H,S,
but these compounds ore important to the calculations.

8.3 Repeatability:
%.3.1 Ifall the components arc analyzed and the results are
normalized, then the repeatability of the heating value, 3/ is:

aH | I

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

8H_ [T L e s
7= W% [H'8xT (23)

where Bx, is the repeatability of the method of analysis for
Component . The differcnces 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 28K in only 5 % of the tests when 34 is taken
as onc standard deviation.

8.4 Reproducibility—The reproducibility 84" is caleulated
from Eq 22 and Eq 23 using &x',, the reproducibility of the
method of analysis for Compound ;. The difference between
heating values calculated from analysis obtained in different
laboratories is expected to exceed 3H for only 5% of the
analyscs.

APPENDIXES

(Nonmandatory Information)

X1. EFFECT OF WATER UPON THE HEATING VALUE

X1.1 Custady transfer of natural gas uses a simple pricing
cquation that states that the cost of gas is the rate of energy
relcased upon combustion multiplied by the price of gas per
cnergy unit multiplied by the time or accounting period. The
vate of cnergy rcleased upon combustion is the product of the
heating value of the gas and the fiow ratc 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 vidue, compressibility factor, and relative
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density) can be calculated from the composition given purc
component property tables. The equations for calculating the
properties of dry natural gas are well known, but this appendix
also presents an account of the effects of water contained in the
gas and in the air uscd to burn the gas.

X1.2 The heating value of a natural gas is the absolute
value of its enthalpy of combustion in an ideal combustion
reaction. The heating valuc is, therefore, an ideal gas property
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that cap be calculated unambiguously from tables of pure
component values and it has no pressure dependence.

X1.3 An ideal combustion reaction with fucl and air in the
ideal gas state and the possibility of water in the fuel and air is:

C, HyS,lid) + (o + Bl4 + ¥} L + €)0y(icl)
+ 0,043 B3(ce + B4 + y)(I + €)Ar (i) (X1.0)

+[0.001 62(c + B/ + V) + &) + x4 - xy —x0) JCOfic)

+ [3.728 730 + Bl + Y + €) + xy 7 (1~ xy ~x ) Nofid) + (5
+ m ) H0 (idl)
= [ + 0.001 62(ex + B4 + P + €) + xJ(1 —xy ~x)]CONic)
+ L HLO (idh) + mH,0 (1) + yS05(id)
+[2.728 T3{a + BA + )1 + €
+ .l“\-/([ — Xy —.fc)]Ng”d)
+ 0,043 83(ax + Pl + )1 + Ar (id) + (o + B + v)eOy(icl)
where: o, B, and v are stoichiometric coefficicnts, € is the
fraction excess air, the composition of air is assumed to be that
of Table X1.1, #£ and the moles of water contained in the gas,
1" are the moles of water contained in the air, ], are the moles
of water contained in the product gas mixture, n} are the moles
of gas that actually condense, X, is the mole fraction of CO, in
the gas, and x is the mole fraction of N, 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
hiave non-integer values of &, B and .

X1.4 TItis customary to define hypothetical reference states
tor the water formed by the reaction denoted by Eq | (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 idcal 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 termed “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, ()
XL2)

where:

H = enthalpy,

! = liquid state, and
w = water.

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

X1.3 It is possible to calculate a rcal gas heating value
rather than using a hypothetical state, but the calculations are
tedious, the numericai 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
term “heating value” refers to the gross value.

X1.6 Tq 7 in Section 7 provides the recipe to convert the
heating value from one hase pressure to another. Note that
when using Eq 7, A, should be calculated using the values
from Table | 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:

CHpS,lid) + (e + Bl + y)Oyfid) = aCO,(ic) + (B/2)H:0 {1
+ ySO,(id) (X1.3)

X1.7 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:

Hi'(TY = Hi? 125) + f o= X149
where:
rg € == il + (BRICH 10 + YCiko, (X1.5)
; Gl o5 Clleprs, + (o + B+ Gy, (X1.6)
and: C is the ideal specific heat at constant pressure, r

P
denotes reactants and r' denotes preducts.

TABLE X1.1 Example Calculation of Precision

- Repeatability Reproducibility
Compound Composition, H= Hy . . F d 2
% Bt " It H - H i) oy I H - H3 18]
4 {Biusity2 i (Btu-fr-3)2
Methane 0.8302 169.7 0.0010 0.029 0.0020 0.135
Ethane 0.0745 -590.0 0.0002 0.014 0.0004 0.056
Propane 0.0439 ~1336.4 0.0002 0.07% 0.0004 (.286
Isobutane 0.0083 -2072.2 0.001 0.043 0.0002 0.171
Butane 0.0108 -2082.6 0.0002 0.173 0.0004 0.694
Isopentane 0.0031 ~2821.2 0.0001 0.080 0.0002 0.318
Pentane 0.0025 -2029.2 0.0001 0.080 0.0002 0.320
Hexane 0.0030 -3576.2 0.0001 0.128 0.0002 0.512
Hetium 0.0003 179.7 0.0001 0.014 0.0002 0.056
Nitrogen 0.0032 179.7 0.0001 0.014 0.0002 0.056
Carbon dioxide 0.0202 179.7 0.0002 0.056 0.0004 0.223
Total 1.0000 0.702 2,807
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X2. ACCOUNTING FOR WATER

X2.1 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:

x, =P P=n, 1 +n) (X2.1

(Based upon one mole of the fuel C AyS,) where /¥ is the
relative humidity of the gas, P} is the vapor pressure of water,
and n,, denotes moles of water. For saturated gas 4% is unity.
Rearranging Eq X2.1 gives the moles of water:

Hy = xuj(l ""xw} (X22)
The corrected mole fractions then become:
| |
(X2.3)
and the heating value becomes:
N
M= (1 - x,,.)}_,‘l 25 it (X2.4)

where water is not included in the N components of the
summation. If the compositional analysis determines x,, and
water is included in the ¥ components of the summation:
N
Hv = 2. i e pl (X2.5)
X2.2 1t is necessary to remove the effect of water because,
although water has a heating value, it is only a condensation
effect. Water carrfed 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

e}

calculate #¥, , n% . n'. , and r’, .

WAL+ Ly + xp W= xy —x0) + 2] = iFPUP (X2.6)
S = (FPYPY(L = xy —x () - FPIP)
WAL TTH Bl + B + () + &) + 0] = KPP (X2

ny, = 4774 (e 4 B4 + )| + e}l PPV PP

o foc+ ¥ + vy + x W0 - xy ~x0) (o + B + [0.001 62(1 + €)
(X2.8)

+3.72873(1 + €) + 0.043 83(1 + ) + €] + i} = PUP

my, ={o+ oy (g + X =xy —xe) + (o0 + B4+ p)[0.00F 62()
+ €}

+3.728 73(1 + €) + 0.043 83(1 + €) + (PUPU(1 - PUUP)

o= B2+ Al (X2.9)

where: A, is the relative humidity of the air. Eg X2.6 and Eq
X2.7 are reformulations of Eq X2.! to reflect inlet conditions.
Eq X2.8 reflects Eq X2.1 for the saturated product gas (it must
be saturated before any water can condense). Eq X2.9 is a
water balance: B/2 are the moles of water formed by the
reaction, /%, + nf, are the moles of water that enter with the gas
and air, m, are the moles of water that saturate the product gas,
and #!, are the moles of water that condense. Theretore, the
complete correction for the effect of water on heating value is:
HY' = HY (Eq X2.4 or Eq X2.5) + (BPUPYT = %, - x,)(1 ~ PP
(X2.10)
+ 4774 18(ce + P4 + y)1 + A PUPWY - PP - [ +
+ (x,—x)
(I =2, —x,) + (o + B4 + yH3.774 18 + 4.774 18 €)]
X (PP - PLH:

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 AV 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

X3.1 In principal, we have enough information 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, ), is
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the desired property). This is simply a matter of evaluating the
integral:
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v (el (0H aHY
- LA o0
where:

oH ay dB 18

(W)r = V—T(‘cﬁ.)l, =B-T=2RTog  (X32)

where V is 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 X1.3.

X3.2 While it is obviously possible to make the requited
calculations to convert the heating value into a rcal gas

property, it serves no custody transfer purposc to do so0. As we
have scen, the cost cquation is unchanged; the calculations
while obvious arc tedious. Hv is slightly different from Hv
because the base pressure is low; the likelihood of having all
the information required to use Eg X3.1 is remote. The heating
value is defined in a hypothetical state. Tt is not possible, at
base conditions, to have all the water formed in the reaction be
either all gas or al 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,
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Facility: Simi Valley Landfill
Source: Zink Flare

Job No.: W07-056

Test Date: 01/14/08

RUN NUMBER

DATE OF RUN
CLOCK TIME: INITIAL
CLOCK TIME: FINAL

AVG. STACK TEMPERATURE
AVG. SQUARE DELTAP
BAROMETRIC PRESSURE
SAMPLING TIME

SAMPLE VOLUME

AVG. METER TEMP.

AVG. DELTAH

DGM CALIB. FACTOR [Y]
WATER COLLECTED
Cco?Z2

02

co

CH4

N2

STACK AREA

STATIC PRESSURE
PITOT COEFFICIENT
SAMPLE VOLUME DRY
WATER AT STD.
MOISTURE

MOLE FRACTION DRY GAS
MOLECULAR WT.DRY
EXCESS AIR

MOLECULAR WT. WET
STACK GAS PRESSURE
STACK VELOCITY

VOLUMETRIC FLOWRATE, DRY STD.
VOLUMETRIC FLOWRATE, ACTUAL

Horizon Air Measurement Services, Inc.

STD TEMP.

Jedede dedede
Rehk Rk
dederededede

ek Kedok

Degrees F
Inches H20
Inches HG
Minutes
Cubic Feet
" Degrees F
Inches H20
Milliliters
Percent
Percent
Percent
Percent
Percent
Square Inches
Inches WG
DSCF
SCF
Percent
Ib/lb Mole
Percent
Ib/Ib Mole
inches HG
AFPM
DSCFM
ACFM

68
RUN
1
01/14/08
830
1045

1571
0.1319
29.27
60
45,897
77
1.80
0.9850
75
71
12.9
0.0
0.0
80.0
12868.0
-0.030
0.84
43.77
3.5
75
0.93
29.65
158
28.78
28.27
882
18559
78858

RUN
2

01/14/08

1156
1304

1570
0.1327
29.27
60
44.353
78
1.80
0.9850
79
7.3
12.8
0.0
0.0
79.9
12868.0
-0.040
0.84
42.31
3.7
8.1
0.92
29.68
154
28.73
20.27
888
18566
79396

CARB Methods 1-4 Flowrate Determination

RUN
3

01/14/08

1328
1440

1570
0.1280
29.27
60
45.885
78
1.80
0.9880
77
7.4
13.0
0.0
0.0
79.7
12868.0
-0.040
0.84
43.60
3.6
7.7
0.92
29.70
161
28.80
20.27
856
17964
76501

M1-4FLW.xis
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SCAQMD Method 307.91

Facility:  Simi Valley Landfill
Source: Zink Flare Inlet
Job No.: WOQ7-056

Date:  01/14/08

Run 1 Sulfur Compounds
Speciated Compound Concentration No. of S Total S
ppim, as H2S melecules  ppm, as H2S
in Cempound
Hydrogen Sulfide 46.60 1 48.60
Carbonyl Sulfide 0.30 1 0.30
Methyl mercaptan 4.82 1 4.82
Ethyl mercaptan < 0.20 i
Dimethyl sulfide 11.50 1 11.50
Carbon disulfide < 0.20 2
Dimethyl disulfide < 0.20 2
iso-propyl mercaptan 0.48 1 0.48
n-propyl mercaptan < 0.20 1
Total 63.70
Run 2 Zink Sulfur Compounds
Speciated Compound Concentration No, of S Total S
ppm, as H2S molecules  ppm, as H2S
in Compound
Hydrogen Sulfide 46,00 1 46.00
Carbonyl Sulfide 0.32 1 0.32
Methyl mercaptan 6.67 1 6.67
Ethyl mercaptan < 0.20 1
Dimethyl sulfide 11.50 1 11.50
Carbon disulfide < 0.20 2
Dimethy! disulfide < 0,20 2
iso-propyl mercaptan 0.65 t 0.65
n-propyl mercaptan < 0.20 1
Total 65.14
Run 3 Zink Sulfur Compounds
Speciated Compound Congcentration No, of S Total &
ppm, as H2S molecules  ppm, as H2S
in Compound
Hydrogen Sulfide 49.30 1 48,30
Carbonyl Sulfide .32 1 0.32
Methyl mercaptan 4.90 1 4.90
Ethyl mercaptan < 0.20 1
Dimethyl sulfide 11,70 1 11.70
Carbon disuifide < 0.20 2
Dimethyl disulfids < 0.20 2
iso-propyl mercaptan 0.48 1 0.48
n-propyl mercaptan < 0.20 1
Totai B6.70

Horizon Alr Measurement Services, [ng.

502 Cone.
mg/dsct

3.52
0.02
0.36
0.00
0.87
0.00
0.00
0.04
0.00

302 Cone.
mgfdsef

3.47
0.02
0.50
0.00
0.87
0.00
0.00
0.05
0.00

S02 Conc.
mg/dscf

3.72
0.02
0.37
0.00
0.88
0.00
0.00
0.04
0.00

Avg. Inlet
Flow Rate
dscfm

1594
1584
1594
1594
1594
1594
1584
1594
1594

Avg, Inlet
Flow Rate
dscfm

1610
1610
1610
1610
1610
1610
1610
1610
1610

Avg. Inlet
Flow Rate
dscfm

1643
1643
1643
1643
1643
1643
1643
1643
1643

502 Rate
ib/nr

0.742
0.005
0.077
0.000
0.183
0.000
0,000
0.008
0.000

1.014

502 Rate
Ib/hr

0.739
0.005
0.107
0.000
0.185
0.000
0.000
0.010
0.000

1.047

S02 Rate
Ib/hr

0.809
0.005
0.080
0.000
0.192
0.000
0.000
0.008
0.000

1.084

307.912Zinc.xfs
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EXPANSION AND F-FACTOR CALC. METHOD

Client: Simi Vallsy Landfill Date:  1/14/2008
Location: Simi Valley, CA Job # WO07-056
Unit:  Flare John Zink Run# 1
Fuel temperature deg F Std. Temp. 68
Fuel Pressure psi
Fuel Flow Rate . cfm Fuel Flow 1594 scfm
Exhaust Cutlet 02 12.94 %

Barometric Pressure

HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3 dscflscf fuel
Oxygen 112 0.011
Nitrogen 14.44 0.144
Carhon Dioxide 37.04 0.370
Methane 46.88 473.49 426.33 4018
Ethane c2 0.51 9.03 8.26 0.078
Propane Cc3 0 0.00 0.00 0.000
Iso-Butane C4 0 0.0c 0.00 0.000
N-Butane 0 0.00 0.00 0.000
Iso-Pentane Cs 0 0.00 0.00 0.000
N-Pentane _ 0 0.00 0.00 0.000
Hexane Co6 0 0.00 0.00 0.000
Heptane Cc7 0 0.00 0.00 0.000
Octane Cs 0 0.00 0.00 0.000
Nonane Cc9 0 0.00 0.00
Total 100.0 482.51 434.58 4.62
CALCULATIONS

EXHAUST FLOW RATE, Q = (scfm*Exp Fac)*(20.92(20.92-%02)
19308.4 DSCFM

F - FACTOR 9569  scf/MMBtu

Horizon Air Measurement Services, Inc, Flare Source Test fuel Zinc.xls
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z EXPANSION AND F-FACTOR CALC. METHOD
Client: Simi Valley Landfill Date: 1/14/2008
Location: Simi Valley, CA Job # WO7-056
Unit:  Flare John Zink Run# 2

Fuel temperature deg F Std. Temp. 68

Fuel Pressure psi
Fuel Flow Rate cfm Fuel Flow 1610 scfm
Exhaust Qutlet Q2 12.78 %

Barormetric Pressure

HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3 dscfiscf fuel

Oxygen 112 0.011
Nitrogen 14.44 0.144
® Carbon Dioxide 37.04 0.370
Methane 46.88 473.49 426,33 4.018
Ethane Cc2 0.51 9.03 8.26 0.078
Propane c3 0 0.00 0.00 0.000
Iso-Butane C4 0 0.00 0.00 0.000
N-Butane 0 0.00 0.00 0.000
lso-Pentane C5 i 0.00 0.00 0.000
N-Pentane 0 0.00 0.00 0.000
Hexane cé 0 0.00 0.00 0.000
Heptane Cc7 0 0.00 0.00 0.000
Qctane C8 0 0.00 0.00 0.000

Nonane Co 0 0.00 0.00
Total 100.0 482,51 434.58 4.62
CALCULATIONS
EXHAUST FLOW RATE, Q@ = (scfm*Exp Fac)*(20.92(20.92-%02)
191105 DSCFM
. F -FACTOR 9576 scfiMNBtu
Horizon Air Measurement Services, Inc. Flara Source Test fuel Zinc.xls
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EXPANSION AND F-FACTOR CALC. METHOD

Client: Simi Valley Landifill Date: 1/14/2008
Location: Simi Vailey, CA Job# WO07-056
Unit:  Flare John Zink Run#: 3
Fuel temperature deg F Std. Temp. 68
Fuel Pressure psi
Fuel Flow Rate cfm Fuel Flow 1643 scfm
Exhaust Qutlet O2 12.97 %

Barometric Pressure

HHV LLV Exp Factor
COMPONENTS MOLE % btu/ft3 btu/ft3  dscffscf fue!
Oxygen 1.12 0.011
Nitregen 14.44 0.144
Carbon Dioxide 37.04 0.370
Methane 46.88 473.49 426,33 4,018
Ethane C2 0.51 9.03 8.26 0.078
Propane C3 0 0.00 0.00 0.000
Iso-Butane C4 0 0.00 0.00 0.000
N-Butane 0 0.00 0.00 0.000
Iso-Pentane Ch 0 0.00 0.00 0.000
N-Pentane 0 0.00 0.00 0.000
Hexane (91] 0 0.00 0.00 0.000
Heptane C7 0 0.00 0.00 0.000
Octane C8 0 0.00 0.00 0.000
Neonane Cc9 0 0.00 0.00
Total 100.0 482.51 434.58 4.62
CALCULATIONS

EXHAUST FLOW RATE, Q = (scfm*Exp Fac)*(20.92(20.92-%02)
19988.7 DSCFM

F - FACTOR 9663  scfiIMMBtu

Horizon Air Measuremant Services, Inc. Flare Source Test fuel Zinc,xls
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Facility: Simi Valley Landfill Run No.:
Source: Flare John Zink Fuel:
Job No.: W07-056 Std. 02:
Date: 01/14/08
------ 02 Cco2 NOx Cco
% % 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
1 Zero, 0.05 0.03 -0.05 0.00
; Span: 12.03 6.98 12.53 50.00
Percent Drift
Zero: 0.20 0.20 -0.20 0.00
Span: 0.02 -0.15 0.12 -0.90
N * PRE-TEST BIAS **
B Values
Zero: 0.12 0.08 0.08 0.00
Span: 11.85 6.93 12.48 50.20
* POST-TEST BIAS **
Values
Zero: 0.08 0.1 0.10 0.00
Span: 12.50 6.95 12,53 50.00
** BIAS CORRECTION **
Zero Average 0.10 0.09 0.09 0.00
Span Average 12.23 6.94 12.51 50.10
* 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.(02 adjusted) 26.65 1.00
o = RAVW AVERAGE CONCENTRATION **
Average: 13.16 7.03 11.86 0.44
- 02 adjust: 3.0 27.40 1.01
Date Time 02 coz NOx Cco
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 5.86 11.50 0.10
14-Jan-08 934 13.31 6.85 11.52 0.10
14-Jan-08 935 13.42 8.75 11.27 0.10
14-Jan-08 936 13.26 6.90 11.45 0.10
: 14-Jan-08 937 13.25 6.93 11.60 0.10
e 14-Jan-08 938 13.38 6.80 11.50 0.10
14-Jan-08 939 13.13 7.05 11.65 .10




14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08

14-Jan-08°

240
941
942
943
944
945
948
947
948
949
950
851
962
953
954
985
956
957
858
959

1015
1018
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1630
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045

13.21
13.28
13.23
12.78
13.26
13.05
13.24
13.28
13.52
13.32
13.37
13.07
13.17
13.086
13.14
13.03
12.90
12.76
12.86
12.87

13.36
13.25
13.34
13.16
12.81
13.47
13.56
13.47
13.56
13.59
13.18
13.37
13.55
13.40
13.08
13.21
13.35
13.18
13.05
13.24
12.93
12.62
12.60
12.79
12.88
12.77
12.64
12.82
13.058
12.97
12.60

8.97
6.86
6.96
7.38
6.89
7.1
6.93
6.91
6.67
6.88
6.86
7.07
7.03
7.1
7.04
7.18
7.24
7.38
7.31
7.23

6.73
6.96
6.88
7.05
7.27
6.70
6.65
6.73
6.68
6.67
7.03
86.79
6.68
6.82
7.10
6.96
6.85
7.04
7.10
8.97
7.34
7.48
7.59
7.39
7.28
7.39
7.54
7.30
7.15
7.29
7.50

11.60
11.57
11.70
12.56
11.63
11.91
11.84
11.81
11.21
11.89
11.72
12.30
12.56
12.64
12.60
12.78
13.15
13.70
13.40
13.10

11.34
11.53
11.43
11.89
12.37
10.60
10.43
10.62
10.37
10.32
11.17
10.77
10.45
10.48
11.29
11.09
10.46
11.00
11.21
10.79
12.12
13.06
13.54
13.08
12.94
13.19
13.65
13.18
12.44
12.64
13.86

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
Port Change
1.79
2.36
0.93
0.58
1.67
0.99
0.95
0.95
1.05
1.72
0.56
0.88
0.91
0.94
1.10
1.47
1.12
0.81
1.10
0.51
0.33
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
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Facility:

Source:

Job No.:
Date:

Range:
Span:
Low:
High:

Values
Zero:
Span:

Percent Drift

Zero.
Span:

Values
Zero:
Span:

Values
Zero:
Span:

Zero Average
Span Average

Percent Drift

Zero;
Span:

Average:
02 adjust:
Date
14-Jan-08

14-Jan-08 -

14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08

Simi Valley Landfill
Fiare John Zink

WO07-056
01/114/08

Bias-Corrected Concentration
Bias-Corrected Conc.(0O2 adjusted)

Time
1156
1157
1158
1159
1200
1201
1202
1203
1204
1205

02
%

25
12.02

20.05

** POST-TEST DRIFT (DIRECT)*

Ccoz
%

15
7.00

11.97

NOx
ppm

25
12.50

23.70

Run No.:
Fuel:
Std. 02:

Co
ppm

100
50.90

79.60

0.05 0.03 -0.08 0.00
12.00 6.98 12.48 50.50
0.20 0.20 -0.30 0.00
-0.08 -0.13 -0.08 -0.40
** PRE-TEST BIAS ™
0.08 0.11 0.10 0.00
12.50 6.95 12.63 50.00
** POST-TEST BIAS **
0.10 0.03 0.13 0.00
12.00 6.90 12.53 50.20
** BIAS CORRECTION **
0.09 0.07 0.11 0.00
12.25 6.93 12.53 50.10
** POST-TEST DRIFT (BIAS)**
-0.10 0.50 -0.10 0.00
2,00 0.33 0.00 -0.20
12.78 7.28 11.38 2.28
25.06 5.02
** RAW AVERAGE CONCENTRATION **
13.01 7.20 11.41 2.24
25.91 5.10
02 co2 NOx CcO
13.12 7.05 11.14 2.42
13.40 6.84 10.97 2.70
13.11 712 11.54 1.92
13.00 7.28 11.93 1.19
13.07 7.19 11.47 1.32
12.60 7.56 11.96 1.36
12.75 7.46 11.80 1.97
12.90 7.30 11.43 1.97
12.82 7.35 11.56 1.89
13.35 6.88 10.26 4.72
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14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-)an-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08

14-Jan-08

1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1218
1217
1218
1219
1220
1221
1222
1223
1224
1225

1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1300
1301

13.35
13.37
13.08
12.98
12,85
13.02
12.98
12.94
13.24
13.20
13.10
12.96
13.28
12.98
13.09
13.00
13.57
13.22
13.01
12.55

12.86
13.30
13.00
13.67
13.08
12.88
13.02
12.61
13.02
13.01
13.00
13.10
13.08
12,99
13.08
12.80
13.39
13.01
12.79
12.56
12.87
13.02
13.03
12.93
12.71
12.90
12.97
12.66
12.89
12.51

6.93
6.91
7.24
7.18
7.23
7.22
7.28
7.22
7.01
7.07
7.13
7.21
6.86
7.29
7.13
747
8.75
7.02
7.28
7.60

7.16
7.02
7.15
6.68
7.12
7.36
7.24
7.49
7.17
7.29
7.16
7.06
7.16
7.27
7.12
7.38
6.85
7.20
7.41
7.62
7.29
7.20
717
7.30
7.48
7.23
7.25
7.53
7.26
7.69

10.46
10.45
11.16
11.73
11.78
11.41
11.34
11.24
10.83
10.80
11.05
11.24
10.78
11.48
11.08
11.29
10.40
10.95
11.52
12.27

11.55
11.19
11.66
10.42
11.36
11.72
1112
12.10
11.60
11.78
11.41
11.11
11.32
11.54
11.25
11.82
10.68
11.50
11.90
12.29
11.70
11.44
11.40
11.75
12.04
11.59
11.81
12.22
11.84
12.82

19.29
2.65
1.40
1.65
1.78
1.81
1.87
1.92
1.84
1.49
1.51
1.59
1.40
1.48
1.19
1.45
8.07
1.35
1.36
1.40

1.44
1.34
1.09
6.27
2.18
1.058
3.88
4.42
4.37
2.81
2.26
2.64
3.78
3.00
2.87
2.08
2.71
1.76
0.91
0.77
0.58
0.73
0.60
0.48
0.46
0.47
0.22
0.40
0.48
0.68

Port Change
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Facility:

Source:

Job No.:
Date:

Range:
Span:
Low:
High:

Values
Zero.
Span:

Percent Drift
Zero:
Span:

Values
Zero:
Span:

Values
Zero:
Span:

Zero Average
Span Average

Percent Drift
Zero:
Span:

Bias-Corrected Concentration

Simi Valley Landfill Run No.:
Flare John Zink Fuel:
WO07-056 Std. 02:
01/14/08
02 co2 NOx co
% % ppm ppm
25 15 25 100
12.02 7.00 12.50 50.90
20.05 11.97 23.70 79.60
** POST-TEST DRIFT (DIRECT)**
0.00 0.03 0.10 0.00
12.00 7.01 12.60 50.30
0.00 0.20 0.40 0.00
-0.08 0.07 0.40 -0.60
** PRE-TEST BIAS **
0.10 0.03 0.13 0.00
12.00 6.90 12,53 50.20
** POST-TEST BIAS **
0.18 0.06 0.03 0.20
12.00 6.90 12.60 50.10
** BIAS CORRECTION **
0.14 0.05 0.08 0.10
12.00 6.90 12.57 50.15
* POST-TEST DRIFT (BIAS)™
-0.30 -0.20 0.40 -0.20
0.00 0.00 -0.28 0.10
12,97 7.37 10.96 0.37
24.76 0.82

Bias-Corrected Conc.(02 adjusted)

Average:
02 adjust;
Date
14-Jan-08
14-Jan-08
14-Jan-08

* RAW AVERAGE CONCENTRATION **

12.94
3.0
Time 02
1328
1329
1330

12.62
12.97
13.00

7.26

coz2
7.42
717
719

11.03
24.80

NOx

11.45
11.08
11.00

G.46
1.03
Cco

0.10
0.10
0.10



14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-~Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08

14-Jan-08

14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08

1331
1332
1333
1334
1335
1336
1337
1338
1338
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357

1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429

13.10
13.15
12.82
13.11
12.83
12.39
12.69
12.71
12.84
12.94
13.16
13.21
12.82
13.06
12.66
12,92
12.51
12.58
12.86
12.81
12.98
13.33
12.84
13.18
12.66
12.60
12.78

12.87
12.88
13.00
12.91
13.35
13.00
13.03
12.56
12.90
12.83
13.06
12.82
13.07
13.18
13.12
13.11
12.83
13.31
12.83
12.90
13.20
12.91
12.89
12.83

7.07
7.06
7.40
7.03
7.38
7.71
7.48
7.41
7.33
7.26
7.02
7.06
7.33
7.1
7.54
7.23
7.72
7.54
7.22
7.39
717
6.93
7.31
7.04
7.54
7.53
7.49

7.34
7.36
7.19
7.21
6.94
7.19
7.21
7.60
7.33
7.35
7.18
7.38
717
7.05
7.09
7.12
7.41
6.97
7.36
7.33
7.04
7.34
7.30
7.44

10.83
10.71
11.49
10.77
11.65
12.20
11.76
11.54
11.32
11.07
10.34
10.50
11.00
10.67
11.36
10.94
11.72
11.44
11.00
11.24
10.78
10.27
11.03
10.66
11.50
11.44
11.41

11.29
11.20
10.90
11.09
10.36
10.80
10.97
11.78
11.27
11.28
10.90
11.26
10.79
10.68
10.81
10.69
10.95
10.44
11.19
11.14
10.55
11.24
11.16
11.31

0.10
1.41
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.98
11.14
1.00
1.1
0.46
0.10
0.10
0.09
0.25
0.10
0.17
1.25
0.23
0.15
0.10
0.10
0.03

0.21
0.03
0.10
0.10
1.92
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

Port Change
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14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-Jan-08
14-dan-08

1430
1431
1432
1433
1434
1435

12.94
12.93
13.19
13.55
13.22
13.00

7.25
7.27
7.03
6.74
7.08
7.22

11.01
11.13
10.46

8.83
10.23
10.80

0.04
0.02
0.10
1.31
1.74
0.10

39



Method 100.1 Performance Data

HORIZON AIR MEASUREMENT SERVICES, INC.

Flare Source Test fuel Zinc.xls

Facility:  Simi Valley Landfill
Source:  Flare John Zink
Job No.:  WO07-056
Date: 01/14/08
PRETEST CALIBRATION ERROR PRETEST LINEARITY SYSTEM RESPONSE TIME
LEAK CHECK #1 #2 #3
Cylinder Instrument Upscale
co 53 57 57
02 MNOx 28 28 24
RANGE : 25 i8 25 100 Zera 0.GC 0.00 Q2 23 23 23
02 coz NOx CO High Level 2005 18.95 co2 21 22 22
ZERQ Slope 1.01 Downscale
instrument 0.00 0.00 0.00 0.00 intercept 0.60 Status cO 56 54 54
Cylinder 0.60 0.00 0.00 0.00 Predicted Value 11.88 <1 NOx 26 26 26
Difference (%) 0.00 .00 0.00 0.00 Linearity {%) 0.18 PASS 02 25 21 25
coz2 coz 23 2 20
LOW LEVEL Zera 0.G0 0.00
instrument High Level 11.97 11.90
Cylinder Slope 1.01
Difference {%) Intezcept 0.00 Status
Predicted Value 6.96 <1
MID LEVEL Linearity {%) 0.16 PASS NO2 CONVERTER EFFICIENCY
Instrument 12.00 6.98 12.48 50.60 NOx
Cyfinder 12.02 7.00 12.50 50.80 Zero ©.00 0.c0 ppm % status
Difference (%) -0.08 -0.13 -0.08 -0.30 High Level 23,70 23.75 Cylinder(C0) 17.20
Slope 1.00 NO Mede(C1) 0.53
HIGH LEVEL Intercept 0.00 Status NOx Mode{C2) 17.60
Instrument 19.95 11.90 2375 78.80 Predicted Value 12.53 <1
Cylinder 20.05 11.97 2370 79.60 Linearity (%} -0.12 PASS D1 12.97
Difference (%} -0.40 0,50 Q.20 0.20 co 02 16,47
Zero 0.00 6.00 D3 0.50
High Level 78.60 79.80
Slope 1.00 CE 94.82
Intercept 0.00 Status
Predicted Value 51.03 <1 CE=>290% PASS
Linearity (%} -0.43 PASS D3 <1.0 ppm 0,90 PASS
POST TEST CALIBRATION ERROR POST TEST LINEARITY
LEAK CHECK
02 co2 NOx [8]e] Cylinder Instrument
ZERD
Instiument 0.00 0.03 .10 0.00 02
Cylinder 0.00 0.00 0.00 0.00 Zero 0,00 0.0C
Difference (%) 0.0o 0.20 0.40 0.00 High Level 20.05 20.00
Slope 1.00
LOW LEVEL Intercept 0.00 Status
Instrument Fredicted Value 11.99 <1
Cyfinder Linearity (%) 0.04 PASS
Difference (%) coz
Zero 0.0 0.03
MID LEVEL High Level 11.97 11.93
lnstrument 12.00 7. 12,60 50,30 Slope 1.01
Cylinder 12.02 7.00 12.50 50.90 Intercept -0.03 Status
Difference (%) -0.08 0.07 0.40 -0.60 Predicted Value 6,99 <1
Linearity (%) 0.14 PASS
HIGH LEVEL NOx
instrument 20,00 11.83 2370 79.80 Zero 0.00 0.10
Cylinder 2005 11.97 2370 79.60 High Level 23.70 23.70
Difference (%} -0.20 -0.27 0.00 0.20 Slope 1.00
intercept -0.10 Status
Predicted Value 12.55 <t
Linearity (%) 0.21 PASS
co
Zero 0.00 0.00
High Level 79.60 79.80
Slope 1.00
Intercept Q.00 Status
Predicted Value 51.03 <1
Linearity (%) -0.73 PASS
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APPENDIX C - Laboratory Results

HORIZON AIR MEASUREMENT SERVICES, INC.
WO7-056-FR (2003}
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23917 Craftsman Rd., Calabasas, CA 91302 - (818) 223-3277 - FAX (818) 223-8250

environmental consultants
laboratory services

y @ \ Aﬁ,mAAmc.

LABORATORY ANALYSIS REPORT

Hydrogen Sulfide and Reduced Sulfur Compounds
Analysis in Tedlar Bag Samples

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 I.D.: |  W7-56-T8-1 | W7-56-TB-2 | W7-56-TB-3 |

Components (Concentration in ppmv)

Hydrogen sulfide 46.6 48.0 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
Dimethy! disulfide <0.2 <0.2 <0.2
TRS 63.7 65.1 66.7

TRS - total reduced sulfur

Michael L.
Laboratory Director

Page 1 of 2
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Project Location: Simi Valley Landfill

QUALITY ASSURANCE SUMMARY
{Repeat Analyses)

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

Components

Hydrogen sulfide

Carbanyl sulfide

Methyl mercaptan

Ethyl mercaptan

Dimethyl sulfide

Carbon disulfide

iso-propyl mercaptan

n-propyl mercaptan

Dimethy! disulfide

Sample
D

W7-56-TB-1
W7-58-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

W7-56-TB-2
W7-56-TB-3

Repeat Analysis Mean % Diff.
Run#1 | Run#2 Conc. | From Mean
(Concentration in ppmv)

46.1 47.2 46.6 1.2
46.0 46.1 46.0 0.11
49.2 49.4 49.3 0.20
0.32 0.32 0.32 0.0
0.32 0.33 0.32 1.5
6.48 6.86 6.67 28
4.81 4.99 4.90 1.8
<0.2 <0.2 -
<0.2 <0.2
11.1 11.9 11.5 35
11.4 12.0 11.7 26
<0.2 <0.2
<0.2 <0.2 -—
0.62 0.68 0.65 4.6
047 0.50 0.48 31
<0.2 <0.2
<0.2 <0.2 -
<0.2 <0.2
<0.2 <0.2 - .

Three Tedlar bag samples, laboratory numbers 00158-(1-3), were analyzed for hydrogen sulfide
and reduced suffur 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%.

Page 2 of 2




AthA Inc.

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

environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Speciated Hydrocarbons Analysis in Tedlar Bag Samples

Report Date: January 21, 2008
Client: Horizon Air Measurement Services
Site: 8imi Valley Landfill
Project No.: WO07-056

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 {repeat)
Sample ID: l ‘ TB 3 ] TB 3

(Concentration in ppmv, component )
Methane 454000 459000

non-methane hydrocarbons
analysis by carbon
number grouping

c2 13.98 14.35
C3 52.06 51.09
C4 41.18 41.83
C5 140.75 140.95
cé 117.12 117.28
c7 91.85 91.68
cs 91.25 91.66
03] 120.62 120.08
C10 76.39 74.56
c1t 7.58 7.36
C12 2.05 1.97
c13 0.46 0.38
TNMHC 5092 5069

TNMHC - tofal non-methane hydrocarbons as ppmv methane.

Laboratory Director

page 1 of 2
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Calculated values for Specific Volume, BTU and F (factor)

Report Date:
Client:

Project L.ocation:
Date Received:
Date Analyzed:

January 21, 2008

Horizon Air Measurement Services
Simi Valley Landfill

January 15, 2008

January 16, & 21, 2008

AtmAA Lab No.: 00158-3 TB3
Specific volume, BTU, and F factor are calculated using labortatory analysis results for methans,
carbon dioxide, nitrogen, oxygen, TGNMO, and sulfur compaounds in equations that
. include assumed values for the specific volume of gases (CH4, CO2, N2, 02, Ar, and {CH2)m). The
g specific volume of gases were taken from the Scott Speciality Gases catalogue, 2001, and represents
L as is gas at 80° F and 1 atm. The F factor is calculated according to the equation in ASTM D-3588.B89
|Component | Mole% | Wt% | CHONS, Wt% |
Methane 45.63 26.51 Carbon 35.81
Carbon dioxide 36.06 57.61 Hydrogen 6.66
Nitrogen 14.06 14.29 Oxygen 43.16
Oxygen 1.09 1.26  Nitrogen 14.29
Argon 0.048 0.070  Argon 0.07
(CH,),, 0.508 0.258 Sulfur 0.00
Specific Volume 13.287
BTUM 465
BTU/ |b. 6178
) F {factor) 9906
; “as is" gas at 60° F, 1 atm, where CH4-1010, TGNMO-804 BTU/cu.ft.

Specific volume

|Component reference values * |
Methane 23.35  (ft’/Ib)
Carbon dioxide 8.59

Nitrogen 13.54

Oxygen 11.87

Argon 9.52

(CH2)n 21

* reference, Scott Specialty Gases Catalogue, 2001 adjusted to 80°F
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Srm; /a/h(j-_,ﬁ( // iﬂm ; %/,@7 ANALYSES

Project No. Field Logbook No. V4
W7 - O5¢
WM{ Chain of Custody Tape No. (VJ

Sample No./ Lab Sample Type of LY, y\

Identification Date Time Number Sample ~ REMAHRKS
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HORIZON AIR MEASUREMENT SERVICES, INC 7[ A /4
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Newbury Park, CA 91320
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A, 23917 Craftsman Rd., Calabasas, CA 91302 - (818) 223-3277 « FAX (818) 223-8250

environmental consultants
laboratory services
LABORATORY ANALYSIS REFPORT

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.: W07 - 056
Source Location : Simi Valley Landfil
Source ID: Flare inlet

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

ANALYSIS DESCRIPTION
Total gaseous non-methane organics (TGNMO), and ethane were measured by flame ionization detection/total

combustion analysis (FID/TCA), M25. Methane, CO2, and O2 were measured by thermal conductivity defection/gas
chromatogrqaphy (TCD/GC).

Canister
AtmAA Sample Canister Canister  Canister Carbon Canister
| Lab Ne. | | D | | Methane | Ethane | TGNMO | Dioxide | Oxygen |
(ppmv) (%) (%v)
00158-4 Tank C Inlet 1 437000 9.14 6230 361 1.59
00158-5 Tank | Inlet2 437000 136 5580 35.6 1.23
00158-6 Tank A inlet 3 450000 103 6160 36.0 0.95

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

7

Michael L. Poter
Labaratory 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.
D Run#1 | Run#2 | Conc. |From Mean
Components (Concentration in ppmv)
Methane Tank C Inlet 1 438000 436000 437000 0.23
Ethane Tank C Inlet 1 9.01 9.26 5,14 1.4
Tank | Inlet 2 13.8 13.3 13.6 1.8
Tank A Inlet 3 10.2 10.4 10.3 0.97
TGNMO Tank C Inlet 1 6150 6310 6230 1.3
Tank ! Inlet 2 5330 5820 5580 4.4
Tank A Inlet 3 6220 6100 6160 0.97

{Concentration in %v)
Carbon Dioxide Tank C Inlet 1 36.7 355 36.1 1.7

Oxygen Tank C Inlet 1 1.73 1.44 1.58 9.1

A set of 3 tank samples, laboratory number 00158-(4 - 6), was analyzed for methane,

ethane, and total gaseous non-methane organics (TGNMO). Agreement betweer

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 fank samples is 2.4%.

page 2 of 2 5 e
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23917 Craftsman Rd., Calabasas, CA 91302 - (818) 223-3277 « FAX (818) 223-8250

environmental consultants

laboratory services
LABORATORY ANALYSIS REPORT

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 jonization
detection/total combustion analysis (FID/TCA) MRzS.

AtmAA Sample Canister  Canister  Canister
| Lab No. | | D | [ Methane | Ethane | TGNMO |
00158-7 S8 Outlet 1 <1 <1 1.93
00158-8 S6 Outlet 2 <1 <1 203
00158-9 83 Outlet 3 <-1- <“1- <-:l-

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

Ethane is reported as ppmvC.
&%wf%%

Michael L. PoYter
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 | Conc. [From Mean
Components (Concentration in ppmv)
Methane S9 Outlet 1 <1 <1 e -
86 Qutlet 2 <1 <1 — —
83 Outlet 3 <1 <14 —— ——
Ethane 388 Outlet 1 <1 <1 - -
S6 Outlet 2 <1 <1
S3 OQutlet 3 <1 <1 — —
TGNMO S92 Cutlet 1 1.93 1.83 1.93 0.0
86 Outlet 2 2.1 1.95 2.03 39
S3 Outlet 3 <1 <1 o~ a—

A set of 3 SUMMA canister samples, laboratory numbers 00158-(7 - 8), was analyzed for
methane, ethane, and tofal gaseous non-methane organics (TGNMQ). Agreement between
repeat analysis isa measure of precision and is shown in the column "% Difference from Mean".
The average % Difference from Mearn for 2 repeat measurements from the sample
sef of 3 SUMMA canister samples is 2.0%.

page 2 of 2
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7&1»/} Cl i / d ‘?’/ Ay Dol E - A | I WAl 9,3 N N - R-1 _iq (c//
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APPENDIX D - Field Data Sheets

HORIZON AIR MEASUREMENT SERVICES, INC.
WO07-056-FR (2008)
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VELOCITY DATA SHEET - METHOD 2
Facility: SM\ valie—~ . Baro. Press: 2 D7 D, upstream: - O 46
Source: Slive #3-- 3¢ Static Press: ~—O.03 D, downstream: L.
Job#: WO 7 -—-0O5 Pitot Tube #: [0E€T  Stack Dlameter: 12 g"
Date: I={4—C Pitot Tube Type: S Leak Check
Operator: (S5 WS Magnahelic: Einll Initial: Final:
Run i \ \/ \/
Point Positlon Velocity Head | Stack Temp | Cyclonic Flow Side View
# in. in. H,0 °F Angle
i sy 1045 1565
(C ] 14 | 005 [56%
(O 1128 [DN5 1570
9 1 1»52 | O 152}
g | 46 0 b 1573
71 x| OO 15773
¢l 450 | DD | (573
g1 Do ) QA0 574
Kl %7 [ OO0 [5 72~
3Ly | O | 569
X gl | OO0 | 1570
\ ) O. O\G | Fé 8’ Top View
G 1) ONG 1566
[ o5 1568
(D O.0/5 1569
q 0.015 1571
% 0005 1573
7 0,020 574
C Do 1574
5 TR 120
“1 0,030 15 73
™ STEEY 1570
PN 0018 I50%
1 0.015 1567
Average VAP \A\ T,= ,g@‘ﬁf L=
=z %

Horizon Air Measurement Services, Inc.
H:WPDOCS\FORMS\Field Data Sheets\Method 2 Velacity
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PARTICULATE FIELD DATA

pLANT__ S/ //c«(/ 2 / LUH/J-\{ / /' METER BOXNO, W ASSUMED MOISTURE, % _
DATE tf ig[o [ METERAH@___ [/ 2 (%o AMBIENTTEMPERATURE (2%
LOCATION Y= O. Y559 BARO, PRESS. &, 277
OPERATOR £ PROBE L.D. NO. — STATIC PRESS. -
SOURCE L 2/ 4 NOZZLE DIAMETER, in,_ — NOMAGRAPHINDEX __ —
RUNNO, { STACK DIAMETER, in.
SAMPLEBOXNO. C- (o PROBE HEATER SETTING_ = PRE TEST LEAK CHECKS
HEATER BOX SETTING_ — METER_ & e @__ /5~ in Hg
rMESTART___ 0 73 & A Cp FACTOR ond PITOTS_ @~ @ =~ in Hg
FILTER NO. — ORSAT
P# TIME Ty AP VAP AH Vm Tem T, OUT OVEN IMP. VAC.’
F in H,0 in H,0 a “F °F °F OUT"F {in Hgj
Seadl o F§ 1925./13 | 66 | ¢v | = $7 3
[ /. 8‘ (}3.9 . 7 9 Z0 S ‘4 2
20 [ 5 1742 ¢ @3 | $2 3
30 L& 199%. 851 59127 SL >
49 g 1955 &5 | 7§ &7 2
50 L 1667 | 5| 78 Se il
L0 Q4 11

Avg

_ |/,5/|‘15.??7|' [77.1] |

TIME END = ;IO

45

Volume of Liguid

Impinger Voleme Silica Gel l POST TEST LEAK CHECKS

Weht. Meter  © 002 @ /< in. Hg

Water Collected Pitots ) in. Hg
| 2 3 ‘4_‘—5_[ Orsat
Final / 5 / [{] 1 7.4 / Orsat Meas, Time | CO 0, co N,
Initial ool /g D < 50 [
Liguid Collected St & AN 2
Total Vob. Cullested 5 3

. [_— B

é I Nozzle Cal , 3] a8 D. ‘ Average




VELOCITY DATA SHEET - METHOD 2

Facillty: Sl V'\%t\ﬁ‘f L—“(? Baro. Press: Q\Ci ?—7 D, upstream: O ‘(’{ o
Source:  [LaSe H)— S0HWZ( c Static Press: —O . 04 D, downstream: ]
Job#: WM 7-056 Pitot Tube #: td T stack Diameter: [~x
Date: [~ {4 ~0 Pitot Tube Type: S Leak Check
Operator: s p~— Magnahelic: T Initiak: Final:

Run#: | l > \/__

Point Position | Velocity Head | Stack Temp | Cyclonic Flow Side View
# in. in. H,0 °F Angle
N (253 0015 | 1587
(P He. Y [ 0015 1S.57
o1 g 1900 I5¢3
q €53 [0.0% 1567
< | 46 O 0o WE
/1 x| O.0% 577
& | M9k | 0.0% 5 77
Ol S [ O.pdo |5 75
Kl 2.7 | © 0% 1S 7¢
3|1 /5-1 | 0.0l \5 74
x| 7.6 | 0.05 1570
‘ - O.015” [5 69 Top View
SN 0.019 | 1559
\ 0.015 1565
0 0.015 [5 69
q 005 | 1575
£ 0.0 | 1576
_____ 7 0.0 157%
4 0. 0N < 7]
5 0.0 1575
L 0.0 | 1973
3 | 0.0% S 74
) 2 0.0(% (771
\ 0.015 [ 5GO
Average VAP= () (32t (T2 (1o 0 o= -
Za 72
Horizon Air Measurement Services, Inc.

H:WPDOCS\FORMS\Field Data Sheets\Method 2 Velocity 55



PARTICULATE FIELD DATA

r 1
PLANT Jr i M,/// 7 Lyl Q 4 METER BOX NO. Vs ASSUMED MOISTURE, %
DATE /j/? [0 | o METERAH@ . 755 - AMBIENTTEMPERATURE___& 5
LOCATION 353 BARQ.PRESS._ 24. 2 7
OPERATOR OBEHJ NO, - STATICPRESS, -
souncs_w_zme,_ﬂa.cﬂr@ OZZLE DIAMETER, in___~ NOMAGRAPH INDEX __—
RUNNO. STACK DIAMETER, in,___—
SAMPLE BOXNO. C—1£) PROBE HEATER SETTING_ . PRE TEST LEAK CHECKS
i HEATER BOX SETTING___~ METER . E @_‘& inHg
TIME START ] f 5 (,_s A CpFACTOR, - PITOTS___ = e i Hg
FILTER NO. -~ ORSAT

s B s s **—*—-—*—ﬁ*‘—-&'—_ N 4‘) "
P | TIME T ar VAP AH vm Tow | ToOUT | ovEN | 1P vac. -

* in H,0 inH,0 ¥ 'F F *F OUT'F | (inHg) -
v % 1. %1974 67 74| 72 57 {
"l .5 | 35z .3 80| 73 Sé {
20 [ B 98%-71 8/ 173 Sk 1
S0 [ & | 9¢2.4L3 25 | 72 Z5 /
40 g |/eow.s | wo| 74 SG l
Co ' [ F Vo, ? Jgol| 73 s 7 \
QO — /017 o] — — — | —

K

Lmpinger Yolume Silica Gel POST TEST LEAK CHECKS
Volume of Liquid Weht, Meter  &. & 0 B @ 7% in. Hg
Waler Collected Pitots @ in. Hg

Orsat

'r 0;Mess. Time Cco, O, i co N,

Final

Initial /en] 10
Liquid Collected é; 2

Total Vol, Cellected 7 ? H r
4 ,
Noxzle Cal

CHGEAN AR VMUASLRUMENT L TRYICLS, i8C 56

~ROIT

D. D. Average




VELOCITY DATA SHEET - METHOD 2

Facility: Cpavabes LG Baro, Press: 1. 27 D, upstream: OLt 6
Source: {LA(E Fd— Siti~ 2i~CStatlc Press: —~0.0H D, downstream: ]
Job# WO7-OSTG Pitot Tube #: [ €T  stackDlameter: _ | X Q°
Date: [~ 1Y -0 Pitot Tube Type: > Leak Check
Operator: 3 M~ Magnahelic: - | Initial: Final:
Run #: 5 T k-/
Point Position Velocity Head | Stack Temp | Cyclonic Flow Slde View
# in. in. H,O °F Angle
Ao 105 216015 |i1I54%9
W\ &M [a.ol5 |9 55
OEUx4 1oois 11559
q [ (05-3 | Oy (5S¢ 6
{1 46 [o.000 [ iS70
/1€Y1 00 (574
6| ys.bi 6O |(573
S1 23 | 6015 1575
122,700k | 157]
31 Jloos | 1573
2] 5% | 0015 | 1569
L >7 1 60 | 156¢ Top View
6o COI5 | 1554
\L 0O IS | (5p4
10 00 | 169
9 005 | 1513
% 003D 555
7 0030 | 1577
6 0028 1577
5 QD> | Is 75
y QO 15 1550
g OO 15 EREN
Py 0.0 Is 157
\ 0.0 15" 1370
Average JAP=y 1Y | T,= oS | zs -
v A
: Horizon Air Measurement Services, Inc.
* H:WPDOCS\FORMS\Field Data Sheets\Method 2 Velocity 57




PLANT ;u’mr V&”@v [om-.//ﬁ,_/[
DATE ([ 7Y JOF

LOCATION ,_,i,:?;_zgdﬁ‘x___
OPERATOR____Ar”
SOURCEW
RUNNO. .

SAMPLE BOXNO. cC-/0

1325

TIME START

PARTICULATE FIELD DATA

METER BOX NO. 7
METER AH g [ 150
Y= >

PROBE 1.D. NO. =

-

NQOZZLE DIAMETER, in,

-

STACK DIAMETER, in,

~

PROBE HEATER SETTING

HEATER BOX SETTING l

A Cp FACTOR

m~

FILTER NO.

E-J

ASSUMED MOISTURE, %
AMBIENT TEMPERATURE___ & Y
BARO. PRESS. 24 2 7

STATICPRESS.
NOMAGRAPH INDEX

-

PRE TEST LEAK CHECKS
METERO -0 § @/ 5= in. Hg
PITOTS @ in. Hg
ORSAT

pg

VAP

VAC.

T, OUT
" {in Hg}

SAL O 5,5 119-S20| 73| 72 S¢ i
o [.% o113 | w2 | 3 < (o 2
2.0 L% 14.8 sz | 73 s+ 2
39 L% |puz.d | €2 | 79 S ¢ 2
4o P % 54, O 551 74 55 2
S V% 1 57. 6 | 6] 27 £¢ 2
L0 S A 722 I — |-

i A L e

Avg, | | | l | {‘6/ hi;; ¥ 77«7
: — Z ] y
TIME END 4o /{, #y AL
Impinger ¥olume Silica Gel POST TEST LEAK CHECKS
‘v 'olume of Liguid Weht. Meter 2. = ve4 ) in. Hg
Water Collected Pitots @ in. Hg
| 2 3 Orsat
Final I e 3 ot { ‘2‘ 6 2 Orsat Meas. Time CO, 0, cO N,
Initial /(9& { w }50 !
Liquidd Cullected 5| 1 ( [0 2
Toral Vol U Heered 2 2 3
.,{,’ ]
’ Nozzle Cal D D, D Average
TG e VT RV 58




TOTAL COMBUSTION ANALYSIS
SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

h#: W07 056 Control Device: _Finse _Owtle T
Facility: _S: v Vnlley L-F. Sample Location: __ 0w {2 1
Location: _S. . Vafle, ¢ A Ambient Temp.: __ 70’ 7
Date: _i///c* Baro. Pressure: __ 9.7 7
Operator: _ 5
=/ , ~Zr 2
SAMPLE A SAMPLE B
Tank # _S -9 Trap #: _ -~ Tank #: 22 é Trap#: _
Roto # 15 ¢ - Probe# 75 ¢ -1 Roto # cg-‘;C*l Probe # 15— {
Initial Vacuum: 3O Initial Vacuum: |00 OT
Final Vacuum: ___ [ G (v / IHa Final Vacuum: _ l’@ ( ~/ [ 1"\_‘
Start Time: K30 3/ L5 End Time: /O ) (302
TIME VACUUM FLOW TIME VYACUUM FLOW
i ("Hg) (ce/min) (min.) ("Hg) (cc/min)
I3 00 30
ES 05 LG
10 % ' 10 >g
15 L7 15 ke
20 26 20 7~b
25 AR} 25 2M
30 A 30 >~
35 ;Q 35 9"@
40 | 40 |«
45 [ 6 45 [6
50 J Y 50 Y
55 | 55 | X
60 D 60 [0
Pre Test : \4 Pre Test : / /
Post Test: v Post Test: /
HORIZON AIR MEASUREMENT SERVICES, INC. 59
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TOTAL COMBUSTION ANALYSIS

SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

b #: LU07—OSJQ

{" o Ty N
Control Device: {{x{-< Fa. - U=

Facility: S e\'v; N\ ey [—»E: Sample Location: _ (O AL 27
Location: _ i /| \IK\\‘Q/T N CA Ambient Temp.: /o~
Date: ‘“ Y- 67/ Baro. Pressure: }_c? o~/
Operator: CS An
L3
SAMPLE A SAMPLE B
Tank #: _ f2f3 Trap #: - Tank #: Trap #:
Roto # _ A5 C—( Probe # 3.5C— Roto # Probe #
Initial Vacuum: 1!." O QOOC Initial Vacuum:
Final Vacuum: ( D iu/ A Final Vacuum:
Start Time: 1 } 2. F - End Time: ) Lf 3
TIME VACUUM FLOW TIME VACUUM FLOW
(min.) ("Hg) {cc/min) (min.) ("Hg) {cc/min)
00 50 00
05 4 05
10 ‘9—{( 10
i5 L7 i5
20 e 20
25 PRV 25
30 } } 30
35 9'0 35
40 \ (5 40
45 [6 45
50 { HL 50
55 |~ 55
60 [0 60
Pre Test : // | Pre Test :
Post Test: \/ Post Test:
HORIZON AIR MEASUREMENT SERVICES, INC. 60
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TOTAL COMBUSTION ANALYSIS
SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

Job#: WO /- os¢

Control Device: _ L/ cre  / ;V[{; / Z. w7

Facility: _ St ¢ [Pl Sample Location: ___, 7 /e K

Location: _/ __Srem, L //4/7 Ambient Temp.: L5

Date: /’/ AVEY = Baro. Pressure: ___2-9. ~ 77

Operator: g/ _

- | g v
SAMPLE A SAMPLE B

Tank #: __ C Trap #: - Tank #: __7. Trap#: ___—

Roto# 'y 2.8 Probe # - Roto# (mn Z o Probe # ~

Imitial Vacuum: / . S Initial Vacuum: 2 £

Final Vacuum: Final Vacuum:

Start Time: 0930 - /030 End Time; 1S ~ (154
TIME VACUUM FLOW TIME VACUUM FLOW
(min.) ("Hg) {cc/min) {min.) ("Hg) (cc/min)

00 25 00 Z.9

05 27.57 05 7.5

10 Z¢( 10 2/

15 zY. 5~ 15 Ls

20 23 20 23.5

25 2/.5 25 LY

30 o 30 20

35 AT 35 /! 5 5~

40 17 40 /7

45 137, A7 45 {4

50 i 50 tY s

55 /3 55 12

60 ;L 60 X
LEAK RATE
Pre Test : v Pre Test : "/ p
Post Test: o Post Test: v

HORIZON AIR MEASUREMENT SERVICES, INC.
WPDROCS\FORMS\Field Data Sheets\Method 25 Total Combustion
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TOTAL COMBUSTION ANALYSIS
SCAQMD METHOD 25
FIELD SAMPLING DATA SHEET

Job #: o7~ 056 Control Device: /e, L oifc
Facility: 5. s vt €y Lo IL ) Sample Location: ___ /7 (04
Location: _& < wvi [/plf<. . Ambient Temp.: & S
Date: / ,/ ‘9 / 05 ‘ Baro. Pressure: 2G. .27
Operator: ﬂ
23
SAMPLE A SAMPLE B
Tank #: / ‘ Trap #: Tank #: Trap #:
Roto# 1 2 % Probe# Roto # Probe #
Initial Vacunm: {, S Initial Vacuum:
Final Vacuum: Final Vacuum:
Start Time: 13275 - i 35S End Time:
TIME VACUUM FLOW TIME VACUUM FLOW
(min.) ("Hg) {cc/min) (min.) ("Hg) (cc/min)
00 29 00
05 22.§ 05
10 4 10
15 d 15
20 vD.5 20
25 s 25
30 | 30
35 /2.9 35
40 1§ 40
45 I{.5 45
50 15 50
55 }13. % 55
60 b 60
LEAK RATE
Pre Test : o ) Pre Test :
Post Test: d Post Test:
HORIZON AIR MEASUREMENT SERVICES, INC. 62
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APPENDIX E - Strip Chart Data

HORIZON AIR MEASUREMENT SERVICES, INC.
W07-036-FR (2008)
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APPENDIX F - Process Data

HORIZON AIR MEASUREMENT SERVICES, INC.
W07-056-FR (2008)
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B e P e -gg,j&g.q;ﬁ{;yf‘.;;@;_m;,géfi,ﬁ;;eg‘.‘;;ig;f;,

oy OPERATING DATA
B FOR LANDFILL FLARES
.: { Facility: “J0O3 os© Date: l// 4/v3
- JobNo.: Siw. Valle, L. F. Run#: |

3 Source: _Flave

_ et folnd = 1640
Time Landfill Gas | Condensate Flare Fuel Fuel Temp
Flow Injection Temerature Pressure (°F)
(Sefm ) | () CF) C___ )

R OYA0 | 1535 R

B ns | _jos 1576 /634

na j34°

A 1EN® Ni’kle eSO

;"WB 25" T3y 1652

35 1377

| 122% HZQ e/t

23 JGY T /S G

“y 3 125

Ap B 137

|

wd

'

Ll

Horizon Air Measurement Services, Inc.
HAWPDOCSWORMS\Fuel Gas Flow Rate For Landfili Flares
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Date

2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14

Average Run 1

2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14

Time

09:30:00
08:32:00
09:34:00
09:36:00
09:38:00
09:40:00
09:42:00
09:44:00
09:46:00
09:48:00
09:50:00
09:52:00
09:54.00
09:56:00
09:58:00
10:00:00
10:02:00
10:04:00
10:06:00
10:08:00
10:10:00
10:12:00
10:14:00
10:16:00
10:18:00
10:20:00
10:22:00
10:24:00
10:26:00
10:28:00
10:30:00
10:32:00
10:34:00
10:36:00
10:38:00
10:40:00
10:42:00
10:44:00

11:56:00
11:58:00
12:00:00
12:02:00
12:04:00
12:08:00
12:08:00

Ch.
Tag
sec

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.¢00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000

CHO3

CH31

FLARE#Z TEMP FLARE#2 FLOW

F

1638.8
1634.7
1633.6
1645.5
1644.6

SCFM

16415

1645.6
1632.6
1623.7
1642.7
1646.7
1641.7
1644.6
1642.5
1637.7
1637.7
1629.5
1626.6
1646.7
1648.7
1621.8
1636.7
1644.8
1635.7
1618.7
1643.6
1670.5
1634.7
1634.7
1647.9
1653.9
1621.0
1613.6
1628.8
1631.6
1657.6
1655.7
1652.7

1639.2

1651.8
1651.6
1683.8
1656.6
1642.9
1620.8
1635.7

1569
1582
1574
1599
1578
1589
1597
1591
1625
1583
1551
1625
1595
1608
1598
1602
1596
1620
1633
1616
1561
1518
1552
1574
1588
1597
1581
1577
1605
1644
1630
1630
1601
1594
1608
1575
1601
1586

15693.8

1580
1811
1596
1607
1625
1636
1601

74



2008/01/114 12:10:00
2008/01/14 12:12:00
2008/01/14 12:14:00
2008/01/14 12:16:00
2008/01/14 12:18:00
2008/01/14 12:20:00
2008/0114 12:22:00
2008/01/14 12:24:00
2008/01/14 12:26:00
2008/01/14 12:28:00
2008/01/14 12:30:00
2008/01/14 12:32:00
2008/01/14 12:34:00
2008/01/14 12:36:00
2008/01/14 12:38:00
2008/01/14 12:40:00
2008/01/14 12:42:00
2008/01/14 12:44:00
2008/01/14 12:46:00
2008/01/14 12:48:00
2008/01/14 12:50:00
2008/01/14 12:52:00
2008/0114 12:54.00
2008/01/14 12:56:00
2008/01/14 12:58:00
2008/01/14 13:00:00
2008/01/14 13:02:00

Average Run 2

2008/01/14 13:28:00
2008/01/14 13:30:00
2008/01/14 13:32:00
2008/01/14 13:34:00
2008/01/14 13:36:00
2008/01/14 13:38:00
2008/01/14 13:40:00
2008/01/14 13:42:00
2008/01/14 13:44:00
2008/01/14 13:46:00
2008/01/14 13:48:00
2008/01/14 13:50:00
2008/01/14 13:52:00
2008/01/14 13:54:00
2008/01/14 13:56:00
2008/01/14 13:58:00
2008/01/14 14:00:00
2008/01/14 14:02:00
2008/01/14 14:04:00
2008/01/14 14:06:00
2008/01/14 14:08:00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1667.9
1646.7
1644.8
1604.8
1635.9
1648.7
1647.7
1628.8
1651.8
1636.5
1657.8
1621.8
1655.7
1653.7
1624.7
1618.7
1648.7
1658.8
1646.8
1638.8
1623.7
1632.8
1642.7
1650.6
1630.7
1625.8
1641.7

1639.1

1630.7
1622.8
1634.7
1635.9
1638.8
1662.8
1628.7
1620.8
1623.7
1658.8
1652.7
1640.7
1617.9
1621.8
1641.7
1658.7
1640.8
1622.7
1627.8
1660.7
1647.9

1631
1631
1528
1619
1621
1613
1586
1637
1625
1613
1559
1595
1606
1646
1672
1653
1561
1606
1602
1616
1598
1580
1620
1588
1652
1610
1612

1609.9

1631
1612
1653
1668
1641
1624
1655
1680
1701
1638
1610
1628
1664
1720
1663
1641
1645
1642
1651
1632
1642
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2008/01114
2008/01114
2008/01/14
2008/01114
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14
2008/01/14

Average Run 3

14:10:00
14:12:00
14:14:00
14:16:00
14:18:00
14.20:00
14:22:00
14:24:.00
14:26:00
14:28:00
14;30:00
14:32:00
14:34:00

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1635.9
1699.7
1621.6
1650.8
1648.7
1640.7
1634.7
1642.7
1646.7
1642.9
1643.7
1661.1
1648.7

1638.5

1620
1578
1588
1626
1622
1602
1638
1651
1704
1643
1648
1648
1656

1643.1

76



APPENDIX G - Calibration Data

HORIZON AIR MEASUREMENT SERVICES, INC.
WO7-056-FR (2008)
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. | c-’---ﬁ
TYPE S PITOT TUBE INSPECTION DATA FORM jd&”’gé /J,_Q_

Tubing diameter, Dg 523 Z[Z in.

Pitot Tube Assembly lLevel? Yes / /  No
N

Pitot Tube Openings Damaged? _ Yeg /

A-SIDE PLANE ~
nate: /. 375 Py = A.42Y 1.

) o o E— S— _lﬂl_!
lllt A o fLosoerasno, md 427
i : | 8 PPy

=Pt ayEreg.5900

. ! ' ( <10)
—— — .
= |
S _,;:;E:
Level Position to Find v = /d level Position to find e/d
Z = A sin vy ﬁ&é/é in., (< 1/8 {n.) WA uin b Jé/r ‘Ki"' (« 1/32 1

Comments"

Checked by: MA Mt /"//’6733

Calibracion Reyuiri:d?




E & A ' ]

oL

STACK TEMPERATURE SENSOR CALIBRATION DATA- APEX PROBE ASSEMBLIES
Date 07125107

Calibrated by: BJ
THERMOCOUPLE
o ABSOLUTE ABSOLUTE Py
ICE WATER T DIFF., % BOILING WATER T DIFF., % BOILING 0L TDIFF., %

"REF TC I “ReF TC REF Te

12 3 1 z 3 1 2 3 1 2 1 1 2 3 12 a 1 2 3 1 z 3 o2 3
Et ?miess Steeg;mbes 2 &2 32 3 3 00 02 02 212 212 212 213 212 12 0% 00 0O 538 538 536 532 535 53 06 03 02
4.3 32 a2 a2 M 312 32 04 00 00 212 212 212 210 20 210 03 03 03 §34 536 534 531 531 531 D3 05 03
43 32 3z 42 32 3 31 00 04 02 212 212 22 208 209 210 06 04 03 546 545 544 540 542 542 06 03 02
Wd 32 KF] 32 32 3 3 00 04 o0z 212 22 12 208 209 210 06 04 03 546 545 544 540 542 542 06 03 02
4-5 52 3z 32 32 30 31 00 04 02 21z 21z 212 208 209 210 06 04 03 546 545 544 540 542 542 06 03 02
L% 32 32 32 3 20 30 04 06 04 212 22 212 208 209 209 06 04 04 540 540 543 536 537 544 04 03 01
53 3 32 32 31 3 30 02 04 o4 212 21z 2z 21 22 240 04 00 03 53¢ 638 538 537 535 534 02 03 04
G-4 32 az 32 2 3 N 06 04 02 22 22 ;2 20 210 210 02 03 03 533 538 539 533 533 535 06 06 04
AG-5 2 om 323 #3104 02 02 22 212 212 M3 23 212 0% 01 00 §38 538 539 535 S36 535 03 04 04
AB-1 K| 32 32 30 30 31 02 04 02 212 212 212 209 208 209 04 06 04 546 548 550 540 547 550 06 01 00
Ag-2 az & 32 3 3 3 02 02 02 22 2 21z 211 212 20 04 00 03 540 539 540 535 536 536 04 03 04
AE-3 32 az 32 3 30 M 02 04 02 2 212 22 210 210 211 03 03 01 537 537 537 531 532 540 06 05 -03
1051 32 az 32 32 31N 3 00 02 02 2 A2 21z 21 212z 208 01 00 04 §37 535 538 534 535 534 03 00 02
tH17-1 32 32 2 3 3 2 02 0z o0 212 22 212 21 211 21 01 01 oA 540 540 541 542 542 541 02 02 00
Mi7-2 a2 az 2 3 B W¥ 00 02 02 212 212 212 212 21t 210 00 01 03 541 539 539 538 539 540 02 00 01
K723 a2 az 2 31 32 3 02 00 02 212 22 212 211 211 212 01 0% 0O 543 545 545 544 546 547 01 04 02
Enconet
10-2 lnc 32 az 32 34 34 3 04 04 -04 212 M2 22 213 213 213 01 01 .01 540 539 538 539 537 S§38 01 02 00
8 1 Inc 32 32 82 3 36 3% 08 08 -08 212 212 N2 210 210 2208 03 03 06 §49 550 549 543 540 540 06 10 09
Loose Thermocoupla
G4 3z 32 32 34 3B 4 04 .06 -04 2 212 A2 A0 214 241 03 041 01 637 540 53 537 838 537 00 02 01
a8 % % ®» 32 32 32 00 00 00 212 212 212 212 20 210 00 03 03 538 53 541 539 533 539 01 00 02
71 2 % 32 34 3/ 35 .04 06 06 22 w2 212 M0 210 210 03 03 03 943 544 544 548 547 548 03 03 04
3 % w32 a2 3 32 00 o2 00 212 22 212 20 212 213 03 00 -1 543 545 545 543 544 543 05 02 02

Note:  |f absclute temperature values of tha reference tharmometar being calibrated and the stack lemperature sensors agrea within 1.5 percent at each of the three calibration points,
no correction is needed,

ALiron AL Measurement Services, Inc OT254TThermocals
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STACK TEMPERATURE SENSOR CALIBRATION DATA- APEX PROBE ASSEMBLIES
Date: 01116108

Calibrated by: BJ
THERMOCOUPLE
. ABSOLUTE ABSOLUTE ABSOLUTE
ICE WATER T DIFF., % BOILING WATER TDIFF., % BOILING 0IL TOIFF., %
REF TC TREF TC REF TC

1 2 3 1 2 3 i 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Stainlass Steal Probos

32 32 32 32 k1 H 00 o0z o2 212 212 212 213 212 212 -0 00 00 538 538 536 532 535 534 086 63 02
4-2 32 32 32 30 32 32 04 0.0 0.0 212 212 212 210 210 210 0.3 0.3 0.3 534 536 534 531 531 531 03 0.5 0.3
A3 32 32 32 32 30 H 00 04 02 212 212 212 208 209 20 06 04 0.3 546 245 544 540 542 542 05 03 0.2
4-4 32 32 a2 32 30 3 0.0 0.4 0.2 212 212 212 208 209 210 06 0.4 0.3 546 545 544 540 542 542 086 03 0.2
4-5 a2 32 32 32 30 1] 0.0 04 0.2 212 212 212 208 209 20 06 04 0.3 546 545 544 540 542 42 06 0.3 0.2
6-2 32 2 32 30 29 30 04 0.8 0.4 212 212 212 208 209 209 06 0.4 0.4 540 540 543 536 537 544 04 03 -04
63 az 2 32 31 36 30 0.2 0.4 0.4 212 212 212 211 212 210 o1 0.0 03 538 538 538 537 535 534 0.2 0.3 0.4
64 3z 32 32 29 30 31 06 04 02 212 212 212 210 210 210 02 03 03 539 539 539 533 533 535 086 0.6 04
AB-5 32 32 32 30 3 31 04 0.2 0.z 212 212 212 213 213 212 01 041 0.0 538 539 539 535 535 835 063 04 0.4
AB.1 kil 32 32 30 !t H 02 04 02 212 212 212 209 208 203 04 06 04 546 548 550 540 547 550 06 0.1 0.0
Ab-2 32 32 32 31 31 H 02 02 02 212 212 212 211 212 210 01 00 03 540 539 540 538 536 535 04 03 04
A8-3 a2 32 32 1] 30 H 0.2 04 02 212 212 212 210 210 211 03 03 0.1 537 537 537 531 532 940 06 05 -03
10-1 a2 32 32 32 H 31 0.0 0.2 0.2 292 212 212 211 212 209 0.1 a0 04 537 535 538 534 535 534 03 0.0 0.2
M1749 32 2 32 31 H 32 0.2 0.2 0.0 212 212 212 219 211 21 0.1 0.1 a1 540 540 841 542 542 541 02 .02 0.0
M17-2 32 32 3z 32 33 33 0g¢ -02 -D2 212 212 212 212 211 210 00 041 0.3 541 539 539 539 538 540 02 00 -01
M17-3 32 32 32 3 32 3t 02 00 02 212 212 212 211 21 212 04 041 0.0 543 545 545 544 546 547 01 01 0.2
Inconel
10-2 Inc 32 32 32 34 34 34 D4 04 04 212 212 212 213 213 213 01 041 04 540 539 536 539 537 538 0.4 62z 00
61 ne 32 32 32 3B B 3B 08 08 -08 212 212 12 210 210 208 03 03 06 549 550 548 543 540 540 06 10 08
Loose Thermocoupie
6-5 3z 32 3z 34 as 34 04 06 04 212 212 212 210 211 211 0.3 a1 (1A ] 537 540 538 537 533 537 0.0 02 04
6-8 32 32 32 32 3z 32 00 00 OO0 212 212 212 212 210 20 0.0 03 0.3 538 539 541 538 539 539 0.1 oo 02
71 a2 32 32 34 a5 35 .04 06 -06 212 212 212 210 210 20 03 03 03 543 544 544 546 547 548 03 03 D4
8-3 32 32 32 32 33 32 00 02 00 212 212 212 210 212 213 0.3 00 0.4 548 546 545 543 544 543 05 0.2 0.2

Note: if absolute temperature values of the reference thermosmetsr baing calibrated and the stack temperature sensors agree within 1.5 percent at each of the three calibration points,
no correction is neaded.

Haorizan Air Maesurement Sacvices, Inc. 21160aThamocals



Magnehelic Gauge Calibration Data

Range: 0-0.25"

Date: ©o 12412007 Calibrated by:

BAROMETRIC PRESURE: 29.24 Reference:

SYSTEM

LEAK CHECKS {Y/N): Y

POINT

LEAK CHECK (Y/N): Y

Magnahelic Box 1

Serial # RO10905PW95

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 0.089
0.15 0.15 0.16 0.18 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 Alr Measurement Services, nc.

BJ

0.0-0.25 Manometer

MEAN/MAG

0.987

0.987

1.000

1.000

0.989

0.9944

MAG1-050107-0.25
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Magnehelic Gauge Calibration Data

Range: 0-0.25"

Date: 1/17/2008 Calibrated by: BJ

BAROMETRIC PRESURE: 29.24 Reference: 0.0-0.25 Manometer

SYSTEM

LEAK CHECKS (Y/N): Y

POINT

LEAK CHECK (Y/N): Y

Magnahelic Box 1

Serial # R0O10905PW95

MAN MAN MAN

MAG R1 R2 R3 MEAN MEAN/MAG
0.05 0.05 0.05 0.05 0.049 0.987
0.10 0.10 0.10 0.10 0.099 0.087
0.15 0.15 0.15 0.18 0.150 1.600
0.20 0.20 0.20 0.20 0.200 1.000
0.25 0.25 0.25 0.25 0.250 0.999

Correction Factor: 0.9944

Horizon Air Measurement Services, Inc. MAG1-011708-0.25
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APEX INSTRUMENTS METHOD 5 PRE-TEST CONSOLE CALIBRATICN
USING CALIBRATED CRITICAL ORIFICES
5-POINT ENGLISH UNITS
Meter Console Information Calibration Conditions Factors/Converslons
Consols Modei Number 522/MBO7 Date Time 7-Jan-08] _ 12:20:00 PM Std Temp 528 R
Caonsaole Serial Number 608193 Barometric Pressure 29.2 inHg |Std Press 29.92 in Hy
DGM Model Number 5110 Theorstical Critical Vacuun] 138 inHg IK- 17.647 oRfin Hg
DGM Serial Number 1035620 Calibration Technigian BJ run#3
'For valid test results, tha Actual Vacuum should be 1 to 2 in. Hg greatar than the Theoretical Critical Vacuum shown above.
!The Critical Grifice Cosfficient, K', must ba entered in English units, (’rfREﬂ_ﬁ_g.ﬂg‘nin).
Calibration Data
Run Time Matering Console Cntical Orifice
DGM Orifice Volume Volume OCutist Temp Qutiet Temp Serial Cosfficient Amb Temp Amb Temp Actual
Elapsed AH Initial Finat Initial Final Number Initial Final Vacuum
@) {Pr) V) (Vo) (o} (o)~ K ) {tams) i
min in H,0 cubic feal cubic faet °F °F s0a above2 °F F inHg
20.0 0.3 877.665 BBE3.783 &5 64 RN-40 0.2333 83 B2 24
15.0 0.5 883.793 B890.613 64 64 RN-43 0.3455 B2 62 23
200 1.1 890.613 902.269 64 65 RN-55 0.4431 62 62 22
15.0 1.9 902.269 914.153 64 67 RN-63 0.6003 62 62 19
13.0 3z 914.153 927.624 66 70 RN-73 0.7827 62 62 17
Fesults
Standardized Data Dry Gas Meter
Calibration Factor Flowrate AH &
Dry Gas Moter Critical Crifice Value Variation Std & Coer 0.75 SCFR Variation
Ve (O} {VCtiun) _(Qerpusn} {Y) (AY} {Ogmioomt | {aH@) {(AdHE)
cubic fest cfm cubic feat cfm cfm in H20
£.033 0302 5.869 0.208 0.989 0,004 0.258 1.619 -0.131
6.726 0.448 6.633 0.442 0.986 0.001 0.442 1.735 0015
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 1.0219 13.022 1.002 0.981 -0.004 1.002 1.783 0.033
0.985 Y Averape 1.750 AHE Average

INota‘ For Calibration Factor ¥, tha ralio of the reading of the caBbration meter to the dry gas meter, acceplable tolerance of individual values from the average is +-0.02.

| cerdify that the abave Dry Gas Meter wa;

Signature

ibrated in accafdance with USEPA Methods, CFR Tiths 40, Part 60, Appendix A-3, Method 5, 16.2.3

Date
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Praxair

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

10/26/2007
Horizon Air Measurements ES
996 Lawrence Dr Ste 108
Newbury Park, CA
USA 91320
Praxair Order No. 04150266-00 . Product Lot/Batch No. 109725008
Customner Reference No. 8A065 ; Praxair Part No. EV NICDOXP1-AS
Intended End User:  Horizon Air Measuren}ients P.ONo. 9201
CERTIFICATE OF ANALYSIS
Primary Standard
|
Requesited Certified Analytical Analytical

Component GConcentration Concentration Principle Accuracy
Carbon dioxide 7% 7.00% ') 1%
Oxygen 12% 12.02 % A £1%
Nitrogen balancq balance

b
Analytical Instruments: Mettler-lDS-G|'avimetric~Gra\;!metric

Cylinder Style: AS ‘ Filling Method:  Gravimetric
Cylinder Pressure @70F: 2000 psig Date of Fill: 9/7/2007
Cylinder Volume: 147 t3 Expiration Date: 10/26/2010

Valve Outlet Connection: CGA-590

Cylinder No(s). CC 86389
Comments: Values not valid below 150 psig.

O~

Analyst: King Cheung QA Reviewer: Phu Tien Nguyen

Tha gas calibration cylinder standard preparad by Praxair Disiribution Is considered a certified standord. i Is prepared by gravimetric, volumalric, or pariial pressure lechniques. Tha calibration standard
:lm\rl.g:i s certified against Praxair Reference Materials which are either prepared by weights traceable to the National Institute of Standarda and Tachnology (NIST) or by uaing NIST Standard Reference
aterials whers gvailabie.

Nale: All nguiom for concentration (e.g.. % or ppm) are for gas phage, by volume {e.0.. ppmv) unleas otherwise noted,
Key ta An, Techniques:

A Flame lonizwtion with Methanizer B8 GasCl graphy wilh [ e fonk C Omch raphy wih Efactrolytic ¢ %y D Gas Chromatography with Flama lonizetion
Datoctor Delecior Detactor

€  Gas Chyomelogrophy with Flema Photomsiric. F  GuCl phy wih Heltum G GasCh Graphy wih ks Carbonizer H Gas Gl graphy with Ph Detoctor

Deloctor Datector

I Ges Choomatography with Reduciion Gas Analyzer  J G Chyomstography wilh Thammal Condudivly K Gas Chrommography with bitrasenic Deteclor i Invdmned - FTIR or NBIR
Detocior

M Maas Spectromstry - M3 or GCMS N Proprictary 9 Pemmegnetc P Specific Water Anslyzer

@ Toial Hydrocarbon Analyzer R Wet Chemicd 9 Detoctey Tube T Odor

U Chsmiluminesconce V. Grvimstic W Elscirolyiic Cefl/Elotrochemical X  Phoivionizetlon

¥ Pulsed Flusmscance 2 UV Speclromatry

IMPORTANT

The informallen contained herein has baen prepared at your requast by personnel within Praxair Distribution. While we balieve the information is accurate within the mits of the analytical mathads
amployed and is complate 1o the extent of the apecific analyses performed, we make no warranly of reprasantallon as lo the suitabifty of the use of the information for any particuiar purpose. The
information is offered with the understending that any use of the information is at the zola discration and risk of the user. In no avent shall lizbility of Praxair Distribution, Inc. arising oul of the uge of the
information conlained herein oxceed the foe esiablished for providing such information.

Making Our Planet More Productive 84
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Praxair

Los Angeles, CA 90058

Telephone: (323) 585-2154

Facsimile: (714) 542-6689

6/14/2006
Horizon Air
996 Lawrence Dr Ste 108
Newbury Park, CA 91320
USA
Attention: DRF
Praxair Order No. 558202-00 Product Lot/Batch No. 109842303
Customer Reference No. ' Praxair Part No. NI CDOXPB80-AS
Intended End User: HORIZON AIR
MEASUREMENTS
CERTIFICATE OF ANALYSIS
Primary Standard
Requested Certified Analytical Analytical

Component Concentration  Concentration  Principle Accuracy
Carbon dioxide 12 % 11.87 % A 1%
Oxygen 20% 20.05 % v 1 %
Nitrogen balance balance

Analytical Instruments: Mettler~ID§~Gravimetric~Gravimetric

Cylinder Style: A8 Filling Method: Gravimetric
Cylinder Pressure @70F: 2000 psig Date of Fill.  5/3/2006
Cylinder Volume: 151 ft3 Expiration Date: 12/31/2009

Valve Qutlet Connection: CGA-590

Cylinder No(s). CC 181295
Comments: VALUES NOT VALID BELOW 150 PSIG.

v\

e

Analyst Ben Chen QA Reviewer: Phu Tien Nguyen

The gas calibration cylinder standard prepared by Praxair Distribution is considered a certrfied standard, it is prepared by gravimetric, volumetric, or partial prezsure techniques. The calibration standard
provided is cartifiod aganst Praxair Referance Materials which are either prapared by weights trannable to the National Institute of Standards and Technology (MIST)

5700 South Alameda Strect

or by using NIST Standard Reference

Matarials where available. .
MNote; All expressi for concentration {e.9., % or ppm) ars for gas phase, by volume (e.9., pemy) unless otherwiss noted.
Keyio Anal Techrguas:
A Flame tonizstion with Methamizer 8 Gas Chromatography with Discharge lonabon C  Gos Chromat hy with Elactrolytic C D GaCl raphy with Flame I

Oetecior Detsctor Detocter
E GasCt Draphy with Fiame Ph riri F g:: Chrowmalagragphy with Hellum fenizstion G Gas Chromatography with Muthanizmr Carbomzer H  Gas Chromalography with Photolorszstion Detector

Detector ecior

i Gas Chromatography with Reduction Gas Aratyzer 4 Gas Chromatography with Thermad Conductivty K Gas Chwomulogaphy with Uitrasanic Delector L infrared- FTIR or NDif

Catector
M Maay Spechrometry - MS o GCME N Propreimy 0 Pammagnetiz P Specific Waler Analyzer
Q  Total Hydocwbon Analyzor R Wel Chomical 5 Dsieclor Tube T Odor
U Chamiumingsgenca V  Gravimeitie W Elecirolylic CelElactrochomical X Photolonization
¥ __ Pussd Fuorosscana Z_ UV Spechometry

IMPCRTANT

The information contained herein has been prepared at your request by personnel within Praxair Distribution. Whie wa bekevs the information is accurate within the lmits of the analytical methods
employed and is complete to the extent of the specific analyses parformed, we make noc wamanty of representation as ta the suitabilty of the use of the mformation for any particular purpose. The
wformation is cifeted with the understanding that any use of the information is at the sole discretion and ask of the user. In no event shall liabitty of Praxsir Distnbution, Inc. arising out of the use of the
information contaned heren exceed the fee established for providing such nf j
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Praxair

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

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER  HORIZON AIR P.O NUMBER ‘
REFERENCE STANDARD o
COMPONENT NIST SRM NO, CYLINDER NO, CONCENTRATION
NITRIC OXIDE CMIS veSRM#2629a CC 149417 24.2 ppm
ANALYZER READINGS
R=REFERENCE STANDARD Z=2FERO GAS C=GAS CANDIDATE
1. COMPONENT NITRIC OXIDE  GMIS ANALYZER MAKE-MODEL-S/N  Thermo Env. 42C S/N 0518112457
ANALYTICAL PRINCIPLE Chemiluminescence LAST CALIBRATION DATE 10/04/07
FIRST ANALYSIS DATE 09/06/07 SECOND ANALYSIS DATE 10/29/07
Z o R 24.2 C 12.47 CONC. 12.5 Zo R 24.5 C 12.64 CONC. 12.5
R 24.2 Z o C 12.48 CONC. 12.5 R 24.5 Zo C 12.64 CONC. 12.5
Z 5 C 12.48 R 24.2 CONC. 3.5 Z, C 12.64 R 4.5 CONC. 13 5
UM  oppm MEAN TEST ASSAY 12.5 UM ppn MEAN TEST ASSAY 12.5

VALUES NOT VALID BELOW 150 PSIG.
NOx VALUE FOR REFERENCE USE ONLY.

THIS CYLINDER NO. €C 243704 CERTIFIED CONCENTRATION |
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 NITRIC OXIDE 12.5 ppm :
OF TRACEABILITY PROTOCOL NO. REV.9/97 NITROGEN BALANCE |
PROCEDURE Gl NOxX 12.5 ppm

CERTHIED ACCURACY 1 % NIST TRACEABLE

CYLINDER PRESSURE 2000 PSIG
CERTIFICATION DATE  10/23/07
EXPIRATION DATE 10/29/09 TERM 24 MoNTHS

ANALYZED BY CERTIFIED BY
PHIL KIM

{MPORTANT

Information contained herein has been prepared at your request by qualified experts within Praxair Distribution, Inc. While we belisve that the information is accurate within the limits of
the analytical metheds employed and is complete to the extent of the specific analyses performed, we make no warmranty or representation as to the suitability of the use of the
information for any particudar purpose. The infarmation Is offersd with the understanding that any use of the information is at the sole discretion and risk of the user. irt no eveni shall
liabifity of Praxair Distribution, Inc. arising out of the use of the information contained herein exceed the fes established for providing sul0 information.




Praxailr

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

VALUE NOT VALID BELOW 150 PSI1G.
NOX VALUE=23.7 ppm FOR REFERENCY U8B ONLY.
* )

i

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS <S4
CUSTOMER  HORIZON AIR MEASUREMENT ) P.O NUMBER
REFERENCE STANDARD
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
WITRIC OXIDE GMIg vBERM#26290 CC 149417 24.7 ppm
ANALYZER READINGS
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
1, COMPONENT NITRIC OXIDR  GMIS ANALYZER MAj(E-MODELSJN THERMO ENV. 42C §/N 0518112467
ANALYTICAL FPRINCIPLE CHEMILUMINESCENCE ' LAST CALIBRATION DATE 95/02/07
FIRST ANALYSIS DATE 09/27/05 g . SECOND ANALYSIS DATE 05/07/07
Z 0.0 R 4.9 C 23.7 CONC, 2.6 ; Z 0.0 R24.8 C 23.8 CONC. 21.7
R 24.8 Z 0.0 C 23.8 CONC. 231.8 R 2¢4.8 Zo.0 C z23.a CONC. z23.7
Z 9.0 C 23 R 24.8 - CONC, 23.9'! Z 5.0 Cas.e R 24.8 CONC. 23,7
UM  ppm MEAN TEST ASSAY 23,8 ¢ UM ppm MEAN TEST ASSAY 23.7
. ¥
I
N
_1.‘, Ll 'r lj:
i
¥
]
il
]
i
f
!

_____ THIS CYLINDERNO.  cc 136609 CERTIFIED CONCENTRATION |
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA- 6§00/R97/121 NITRIC OXIDE 23.7 ppm Il
OF TRACEABILITY PROTOCOL NO. Rev. 9/97 NITROGEN BALANCE {
PROCEDURE a1 NOox

- CERTIFIED ACCURACY ;1 % NIST TRACEABLE

CYLINDER PRESSURE 2000 PSIG
CERTIFICATION DATE  os/07/07
it EXPIRATION DATE 05/07/09 TERM 24 moNTHS

23,7 ppm “

ANALYZED BY

HENRY KOUNG

7' |

CERTIFIED BY

JOSEFH CHARLES I

IMPORTANT

r-7ormetion contained herein han baen prepared at yous requaest by qualified experts within Praxalr Distribution, ine. Witla we balleve that the information Is accurate within the limits of the
: garyﬂca!memodsomplowdandhcompiate to the extent of the spacific analyses parformed, we make no waranty of representation as to the suitability of the use of the information for
.y particular purposs. The information Is offared with the understanding that any use of the information is at the sole discretion and risk of the user. In no event shall Iiabilign’l Praxeir

Distribution, Inc. arsing out of the use of the information contained herein exceed the fea established for providing such information.



HORIZON AIR

455 E WOOLEY RD
OXNARD, CA 93030
USA

Praxair Order No.
Customer Reference No.
intended End User:

Component

Nitrogen dioxide (as NOx)

Nitrogen

Analytical Instruments:

Praxair

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

6/2/2006

410897-00 Product Lot/Batch No. 109517305
Praxair Part No. EV NINX19MP-AS
Horizon Air
CERTIFICATE OF ANALYSIS
Primary Standard
Requested Certified Analytical Analytical
Concentration Concentration Principle Accuracy
19 ppm 17.9 ppm u 1%
balance balance

Thermo Environmental~42H~S/N 44979-273 ~Chemiluminescence

Cylinder Style: AS Filling Method: Gravimetric

Cylirider Fressure @70F: 2000 psig Date of Fill: 6/22/2005
Cylinder Volume: 141 ft3 Expiration Date: 6/5/2008

Valve Qutlet Connection: CGA-660

Cylinder Nofs). CC 141408

Comments; All values not valid below 150 nsig.
NO=0.9 ppm vaiue for reference use only.
Analyst: Henry Koung ' |] QA Reviewer: Phu Tien Nguyen

The gas calibration cylindar standard prepared by Praxair Distribution is considored a carfified standard, 1 is prepered by gravimelric, volumatric, or pariial pressure techniques. The calibration standard
provided is certifled against Praxar Reference Materials which are either prepared by weights traceabls i the National Inatitute of Stendards and Technolagy (NIST) or by using NIST Standard Refarence

Materials where available.

Note: All expressions for concantration {#.g., % ar ppm) are for gas phaea, by volume {6.g., ppmv) unlesx slherwise noted,

Koy (0 Arislylics Techniques:

A Flome lonizatien wilth Meihanizer B GaaChr hy with DX [orlzath € GascCh graptyy with El Iytic Cendi D Gas Chromalography with Flame fonization
Detecior Detector Delecior

E  Gas Cheomatography with Flame Pholometric F  GasC phy with Hefium fonizath {1 Gas Chromatography with Methanizes Ca:banizer H GasCl graphy with Ph ion Delector

Cielector Deloctor

! Goa Ch graphy willh lon Gaa ly J  Gas Chromatography with Them:al ConductivRy h  Gas Chrematography with Ulirasonic Delector L Infrored- FTIR or NEIR
Catetior

M Mnss Spaciromalry - M3 or GCME N Propristery € Peramagnetic P SpecificWater Analyzer

@  Fotal Hydrocarkon Analyzer R Wet Chemical ¢ Deiecter Tube T  odor

1} Chembluminsscance V  Gravimetic ¥ Elsdrolytic CeliElecirochermical X Pholoionizaticn

Y___ Puised Fluoroescence Z UV Speciromelry

IMPQRTANT

Tha information cantained hersin has been preparad at your request by personnel within Praxair Distribution. While we befieve the information is aceurata within tha limits of the analytical methods
smpioyed and is complete Lo the extent of the spacific analysas perfarmed, we make no warranty of reprasentation as to the suilabilty of the use of the information for any particular purpose. The
information la offered with the understanding that any use of the infermalion is at the sole discretion and sisk of the user. In no event shall tiabilty of Praxair Distibution, inc arising out of the use of the

d the fee established for providing such informalion.

information conlained hersin
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Praxair

5700 South Alameda Street
Los Angeles, CA 50058
o Telephone: (323) 585-2154
1 : Facsimile: (323) 585-0582
sl CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS i
CUSTOMER  HORIZON AIR STOCK P.O NUMBER 9201
REFERENCE STANDARD
e COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
CARBON MONOXIDE GMIS va.SRME1678 GG 12277 53.67 ppm
: NITRIC OXIDE GMIS va.SRM#1683 €C 211730 50.7 ppm
- it
At ANALYZER READINGS
T R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
1. COMPONENT CAREON MONOXIDE GMIS ANALYZER MAKE-MODEL-S/N  BHORIBA, VIA-510, S/N 576876015
' ANALYTICALPRINCIPLE ~ wDIR LAST CALIBRATION DATE  10/17/07
FIRST ANALYSIS DATE 06/12/07 SECOND ANALYSIS DATE 10/29/07 i
: Z o R 53.7 C s0.8 CONC. s0.8 Za R 53.7 C so.9 CONC. 50.9
R 53.7 Z 0 C s0.8 CONC, s0.8 R 53.7 Zo C s0.9 CONC. s0.3 'f
, Z g C so.s R 53,5 CONC. 5.9 Z, Cso.9 R 53.7 CONC. 50,9 |
! " UM ppnm MEAN TEST ASSAY s0.8 UM ppm MEAN TEST ASSAY s50.9 {
o4 2. rCOI\d:l’n‘.)l'«fl«}l"iT NITRIC OXIDE GMIS ANALYZER MAKE-MODEL-8/N  BPCKMAN 551A S/N#0101354 !
ANALYTICAL PRINCIPLE ~ CHEMILUMINESCENCE LAST CALIBRATION DATE  10/17/07 ,
FIRST ANALYSIS DATE 06/12/07 SECOND ANALYSIS DATE 10/29/07 !
Z o R 753 C 735 CONC. 49.5 Zo R 708 C 7142 CONC. 49.8 !
R 753 Z o C 734 CONC. 49.4 R 439 Zo C 784 CONC. 45.8 |
. Z o C 732 R 7s2 CONC. 43.4 Z g C 733 R 799 CONC. 49.7 J
., UM ow MEAN TEST ASSAY 5.4 UM v MEAN TEST ASSAY 49.8 }
}
]
- VALUES NOT VALID BELOW 150 PSIG i
NOX VALUE FOR REFERENCE ONLY !
]
' , THIS CYLINDER NO. CC 257767 CERTIFIED CONCENTRATION ! J
i [| HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 CARBON MONOXIDE 50.9 ppm I! fl
E OF TRACEABILITY PROTOCOL NO, REV 9/97 NITRIC OXIDE 49.6 ppm i E
; PROCEDURE a1 NITROGEN BALANCE Ifi 1:
1|l CERTIFIED ACCURACY ; 1 % NIST TRACEABLE NOx 50.4 ppm : :
|| CYLINDER PRESSURE 2000 PSIG | "
f CERTIFICATION DATE  10/25/07 i ii
: ||| EXPIRATION DATE  10/29/05 TERM 24 MONTHS 'J! !;
[ .!@
3 1
ANALYZED BY -\) CERTIFIED BY -\—\G |
|§ VI&E DOTAN HASSAN GHASHAM ’

e o
4 IMPCRTANT

Information contained herein has been prapared at your request by qualified experts within Praxair Distribution, Inc. While we believe that the infarmation is accurate within the fimits of
the analytical methods empioyed and Is complete to the extent of the specific analyses performed, we make no warranty or represarttation as to the suitability of the use of the
1 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 shail
{1 liability of Praxair Distribution, Inc. arising out of the use of the information contained herein exceed the fee established for providing suc Qnformation.




Praxair

: :;::gp BPaAY A 5700 South Alameda Street
i pianke ] Los Angeles, CA 90058
Telephone: (323) 585-2154
- Facsimile: (714) 542-6689 ___

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS =<

CUSTOMER  HORIZON AIR P.0 NUMBER 5052
REFERENCE, STANDARD
COMPONENT NIST SEM NO. CYLINDER NO. CONCENTRATION
. Y
CARBON 'MONOXIDE GMIg va.SRMNL679 GG 12315 1031.1 ppm
NITRIC OXIDE GMIS va . SRME1684 C€C 119925 103.1 ppm
ANALYZER READINGS {
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
t. COMPONENT CARBON MONOXIDE GMIS ANALYZER MAKE-MODEL-S/N  HORIBA, VIA-510, S5/N 576876015
ANALYTICAL PRINCIPLE NDIR ) LAST CALIBRATION DATE 03/02/07
FIRST ANALYSIS DATE 23/19/07 f SECOND ANALYSIS DATE
Z o R 103.1 C 79.7 CONC, 79.7 A R C CONC.
R 103.1 Z o C 73.9 CONC, 73.8 R yA C CONC.
Z 4 C 9.8 R 303.1 CONC, 9.3 Z C R CONC.
UM  ppm MEAN TEST ASSAY 79.8 UM ppm MEAN TEST ASSAY .
2z, COMPONENT NITRIC OXIDE GMIS ANALYZER MAKE-MIODEL-S/N  BECKMAN 9517 S/NH0L01354 |
ANALYTICAL FRINCIPLE CHEMILUMINESCENCE LAST CALIBRATION DATE 03/02/07
FIRST ANALYSIS DATE 03/19/07 SECOND ANALYSIS DATE
Z o R _s39 C &3 " €CONC. 78.4 z R c CONC.
R’ 40 Z o C sav CONC. 73,5 R z C CONC. i
Z o C c40 R 19 CONC. 178.¢ z c R CONC.
UM v MEAN TEST ASSAY 78.5 UM v MEAN TEST ASSAY
VALUEE NOT VALID BELOW 150 PSIG .

NOX VALUE FOR REFERENCE ONLY

\ |
= ===
THIS CYLINDER NO. CC 157902 CERTIFIED CONCENTRATION :f L .
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R97/121 CARBON MONOXIDE 79.6 ppm fi
OF TRACEABILITY PROTOCOL NO, REV 5/%7 NITRIC OX1DE 78.8 ppm i
PROCEDURE 61 NITROGEN BALANCE if
| CERTIFIED ACCURACY & 1 % NIST TRAGEABLE Nowt 75.6 ppm i
| CYLINDER PRESSURE  1:0p -PSIG i
CERTIFICATION DATE  o03/15/07 i .Il
EXPIRATION DATE 03/19/0s TERM 24 MONTHS ’If ,
e - . .
| . i
!i \j H
ANALYZED BY A CERTIFIED BY . 40., ?
PHIL KIM VICTOR DOTAN ;
IMPORTANT

Intormation contained herein has been prepared at your request by qualified experts within Praxai Distribution, Inc. While we believe that the information is accurate within the limits of the
analytical methods employed and is complete Lo he exlent 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 infarmation is at the sole discretion and risk of the user. In no event shall hability of Praxair
Dhstnbution. inc. ansing out of the use of the information contained herein exceed the fee established lor providing such information 90




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
805/645-1400

PART 70 PERMIT
Number 01395

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

Company Name / Address: Facility Name / Address:

Waste Management, Inc Simi Valley Landfill and Recycling Center
2801 Madera Road 2801 Madera Road

Simi Valley, CA 93065 . Simi Valley, CA 93065

Responsible Official: Title ¥ Contact;

Scoit Tignae James Riley

District Manager Environmental Engineer

805/579-7267 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 permit 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 10,B,

st AL For:

Christine White, Manager Michael Villegas
Engineering Division Alr Pollution Control Officer
July 12, 2006 .

WAPCDRULLPENDiyDa\ENGITITLEVITY Permits\Po 1395\PermitCOVERB-221.doc
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If you have any questions regarding this letter or the final permit, please contact John Harader at
805/645-1481 or myself at 805/645-1421.

Sincerely,
LIy

Kerby E. Zozgla, Supervisor
Engineering Division

¢! Scoit Tignac, Waste Management, Inc.
Keith Duval, VCAPCD Compliance Division

WAPCDBULLPEN\DivDats\ENG\TITLEWATV Permils\Pa ) 395\Latters\final-221.00C
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PART 70 PERMIT NO. 01395
TABLE OF CONTENTS

. Permit Cover Sheet

a, Permit Revisions Table

b. Stationary Source Description and Permit Summary

¢. Periodic Monitoring Summary

. Permitted Equipment and Applicable Requirements Table

. Permitted Throughput and Consumption Limit Table

. Permitted Emissions Table

. Exempt Equipment List
. 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 (ATCM Engine N2)

d. Rule 74.17.1, Municipal Solid Waste Landfills (74.17,1-1395)

. Permit Specific Conditions (Aftachments)

e, General Recordkeeping Requirements (PO01395PC1)
f  Landfill Gas Collection and Control System - Flares (PO01395PC2)
g. Landfill Gas Collection and Control System - Engines (PO01395PC3)

. General Applicable Requirements (Aitachments)

Rufe 50, Opacity (50)

Rule 54.B.1, Sulfir Compounds - SOx at Point of Discharge (54.B.1)

Rule 54.B.2, Sulfur Compounds - SOx at or Beyond Property Line (54.B.2)
Rule 57.1, Particulate Matter Emissions From Fuel Burning Equipment (57.1)
Rule 64.B.1, Sulfur Content of Fuels — Gaseous Fuels (64.B.1)

Rule 64.B.2, Sulfur Content of Fuels — Liquid Fuels (64.B.2)

Rule 746, Surface Cleaning and Degreasing (74.6(2003))

Rule 74.11.1, Large Water Heaters and Small Boilers (74.11.1)

Rule 74.22, Natural Gas-Fired Cenfral Furnaces (74.22)

MEFmmMe e @
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9. General Requirements for Short-Term Activities (Aitachments)

Rule 74.1, Abrasive Blasting (74.1)

Rule 74.2, Architectural Coatings (74.2)

Rule 74.4.1, Cutback Asphalt - Road Oil (74.4.D)

Rule 74.28, Asphalt Roofing Operations (74.28)

Rule 74,29, Soil Decontarnination Opetations (74.29)

40 CFR Part 61 Subpart M - Asbestos NESHAPS (40CFR61.M)

MmO P ot

10, General Permit Conditions

a. General Part 70 Permit Conditions
b. General Permit to Operate Conditions

11. Miscellaneous Federal Program Conditions
a. Part 70 Permit Shield — 40 CFR Part 64, Compliance Assurance Monitoring
(Shield-40 CFR64)
b. 40 CFR Part 68 - Accidental Release Prevention and Risk Management Plans (40CFR68)
¢, 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,

WAPCDBULLPENDIVDat\ENGITITLEWVITV Permits\Pol 395\Permit\Table of Contents-22 |, doc
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Application No.

Issue Date

Description

Revised Permit Sections

01395-211

07/18/05

Permit Existing Emergency
Engine / Minor Part 70
Permit Modification

e o @ & ¢ ¢

-]
]
L]

Signature Cover Page
Table of Contents

Permit Revigions Table
Stationary Source
Description

Periodic Monitoring Table
Table No. 2

Applicable Requirement
Code Key

Table No, 3

Table No. 4

Insignificant Activities
Table

Remove Attachment
74.6.1N1

Attachment 74.6(2003)
Attachment ATCM Engine
N2

Remove Attachment 52
Remove Attachment 57,8
Attachment 57.1

Remove Attachment 68
Remove Attachment 74.6
Attachment 74.6(2003)

01395-221

07/12/06

Modifications to Rule
74.17.1 and 40 CFR Part 60
Subpart WWW compliance /
Minor Part 70 Petmit
Modification

® © 2 o

L]

Signature Cover Page
Table of Contents

Permit Revisions Table
Stationary Source
Deseription

Periodic Monitoring Table
Table No. 2

Applicable Requirements
Code Key

Attachment 74.9N7
Attachment 74.17.1-01395
replaces Attachment
74.17.1N41395
Attachment PO1395PC2
Attachment PQ1395PC3

WAPCDBULLPENDIVDat\ENGITITLEWVATY Penmils\Po1395\Permit\RevisionsTable-rev221.dos

Section No. 1

Permit Revisions Table 1395-221
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PART 70 PERMIT NO, 01395

PERMIT REVISONS

Application No,

Issue Date

Description

Revised Permit Sections

01395191

(9/03/03

Increase Flares Consumption
Limit / Minor Part 70 Permit
Modification

a ¢ ¢ o o @

Signature Cover Page
Permit Revisions Table
Periodic Monitoring Table
Table No. 3

Table No. 4

Attachment PO1395PC2

01395.201

10/01/04

2-1,877 BHP Deutz IC
Engines / Minor Pazt 70
Permit Modification

T 9 4 o

Signature Cover Page
Table of Contents

Permit Revisions Table
Stationary Source
Description

Periodic Monitoring Table
Table No. 2

Equipment List
Description Key
Applicable Requirement
Code Key

Table No, 3

Table No. 4

Remaove Attachment
74.17.1N2

Attachment 74.17.1N4
Attachment PO01395PC1
Attachment PO01395PC2
Attachment PO01395PC3

Section No. 1

Permit Revisions Table 1395-221

Page: 1
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1. STATIONARY SOURCE DESCRIPTION AND PERMIT SUMMARY

Waste Management’s Simi Valley Landfill and Recycling Center is located in sontheastem
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 Industria
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 74.17.1 was
submitted to EPA as part of the California State Plan fo 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 Collection and Control
System Design Plan on March 10, 1999. The tandfill 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 8Ox (Sulfur Oxides) and have a CO (Carbon Monoxide) emission [imit
pursuant to Rule 35, “Elective Emission Limits”,

The stationary source also includes a 44 MMBTU/Hr McGill Environmental System
enclosed landfill gas flare and a 75 MMBTU/Hr John Zink enclosed landfill gas flars that
are used to combust the remaining landfill gas that is not used by the engines.

Rule 74.17.1 limits the emissions of NMOC (non-methane organic compounds), NOx, and,
CO from the landfill gas flares. The rule also hes operational standards and monitoring,
reporting, and recordkeeping requirements to make sure that adequate landfill gas is
collected such that methane gas does not leak 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 & 1,500 gallon tank and in a 10,000 gallon
tank. The collected condensate is either injected into the landfill or injected into the landfiil

Section No. 1 Page: 1
Stationary Source Description and Permit Summary 1395-221
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gas flares. In addition to Rule 74.17.1, these tanks and the landfill gas flares have federaily
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 permit. 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 112(r) of the federal Clean
Alir 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 standardsg 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 CFR 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 FR 33790). The
Emission Guidelines implemeuat Section 111 of the Clean Air Act,

WAPCDBULLPENDIVE s ENGITITLEVITY PermitsiPol395\PermiDESCRIPTION-221.doe

Section No. 1 Page: 2
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061

i. PERIODIC MONITORING SUMMARY

This periodic monitoring summary is intended to aid the permittee in quickly identifying key monitoring, recordkeeping, and reporting requirements. It is not Intended to
be used as a “stand alons” monitoring gnidance document that completely satisfies the requirements specifically applicable to this facility. The following tables arc
included in the periodic monitoring surmmary:

Table 1.a - Specific Applicable Requirements
Table Lb - Permit-Specific Conditions

Table 1.c - General Applicable Requirements
Table 1.d - General Requirements for Short-Term Activities

1a. Spectiic Applicable Requirements

The Specific Applicable Requirements Table includes a surmaty of the monitoring requirements, recordkeeping requirements, reporting requirements, and test methdS
associated with the attachmeats contained in Section No. 6 of this permit.

Attachment No/ | Applicable Rule Monitaring Recordkeaping Semi- Test Methods Comments
Condition No. | or Requirement annual
Repods
T4.6(2003) Rule 74.6 cAnnual complianee certification «Records of current solvent information None *ROC content — EPA Test Method 24
sMatntein curment solveat information «[dentity of solvent components:
=Routine surveillancs of solvent ASTM E168-67, ASTM E169-87, or
cleaning activitics ASTM E260-85 .
oUlpon request, solvent testing «Trus vapor pressure or caumpaosite
eMeusurement of freeborad height and vapar pressure: ASTM DZ879-86 or
drain hole area for cold ¢lezners other methods per Rule 74.6.G.5
«Initiat boiling point: ASTM 1078-
78 or published source
*Spray gun active/passive solvent
logses: SCAQMD Method {10-3-89)
T4ONT Rule 4303 <Hours of Qparation =Recards of operating hours Nane Nane
*Annual complitnce eerification «Date, time, duration, and reason for
eimergeacy opesation
sRecunds of sapine datn
ATCM Engine N2 | ATCM for *Haurs of operation recomds for Hours of operation recards for maintenance | None Neae Mot federally
Stationary maintenance and testing and testing enforctable
Compression «Fual type reconds eFurf type recards
Ignition Engi
Section No. 1 Page: 1
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fa. Specific Applicable Requiremenis (Continued)

T4.17.1-1395 Rute 74.17.1

+Annual compliance eartification wRecords of wasle in place and annual waste | eReports of | «NMOQC-EPA Test Method 25 or 18
=ivionitor flare gas flow etz and fare acceplance rate excecdans | «NOx— EPA Method 7

iemp «Records of flare (sting es 0~ EPA Method 10
sMonitor engine operaling paramstars sRecords of flare vanperiure aad [andfll «Beports of | «Calorific value —ASTM Method
«Monitor wells and collection header gas flow to the flare new wells DIB26-77

(temperature, pressure, nitrogen, «Records of existing weils, newly insialicd <Oz — EPA Method 34

oxygen) wells, znd planned wells «Exhaust Flow— F Factor EPA
eMonitor methane eoncentration st the | *Records of meathane concentration al the Metkad 19

surface of the landfill fandiill surface =Surfice Methane — EPA Method 21
#3ource test flare every 2 years =Records of ashestos-containing or non-

(NMOC, NOx, and CO) depradsble vaste

sRecords of excesdances
Section No. 1

Periodic Monitoring Summary (01395-221)
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Eh. Permit-Specific Conditions

The Permit-Specific Conditions Table includes a summary of the monitoring requirements, recordkeeping requirements, reporting requirements, and test methods

associated with the attachments contained in Section Ne. 7 of this permit.

Attachment No/ | Applicable Rule or Monitoring Recordkeeping Semi-annual Test Methods Comments
Condition No. Requirement Reports
POI39SPCL - Rule 26 «Anqual compliance certification =Monthly records of theoughput end None Natie
Condition No. 1 General Recordkesping | sMonthly records of throughput and consumption
consumption .
PO1395PCI - Rule 29 sMonthly records of solvent purchase sRecards of solvent purchese and usage | MNone None District
Condition to. 2 Solvent Recordkecpleg | and usage cnforcable only
PO1395PC2 - Rule 26 »Amnual compliance certification eRecords of flars temperature None None
Cendition No. } Flare BACT Limits *Flare temperature wReronds of source tests
MeGill Flars «Testing every 2 years (ROC,NOx)
eTesting every 4 years (SOx)
POLISSPC2 - Rule 26 sAnnual complisnce certification «Reconds of flate tempersture Hone « ROC-EPA Test Method
Condition No. 2 Flare BACT Limits Flme temperature sRecords of source tests 2518
John Zink Fare sTesting evesy 2 years (ROC,NOx} *NOx— EPA Method 7
«Testing svery 4 years (50x) «Suifur Compounds -
EPA Test Method 6, 6A,
6C, 8, 15, 16A,168B, or
SCAQMD Mcthod 307-
94, as appioprinic
POL39SPC2 - Rule 52 ~Annual compliance certitication None None Noac Kat required
Condition No. 3 based on
District EPA
emission factor
snalysis
POLISSPC2 - Rute54 sAnnuat compliance cepiification eRecords of source tests Nane #Sulfur Compounds -
eModtling upon request 6C, 8, 15, 16A,16B, or
SCAQMD Method 307
94, as approptiste
POI395PC2 - Rule 57.1 «Annuel compliance cortification «Records of source tests None Not required
Condition No. 5 based on
District EPA
emission factor
analysis
Section No. 1 Page: 3
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Ib. Permit-Specific Conditions (Continued)

Attachracat No./ Applicable Rule or Monitering Recordkeeping Sermi-annual Test Methods Comments
Condition No, Requircment Reports
POI1395PC2 - Rule26 +Annual compliance certification «Nens None None
Condition No. 6 Flare Equipment
Requirements
McGill Flare
PO1395PC2 - Rufe 26 «Annu! Compliance certification sNone None
Condition No. 7 Flare Equipmenl
Reguirements
John Zink Flare
POIA0SPC2 - Rule26 «Annual compliance certification sions None None
Condition No. & Flare Condzrisste
Knockaut / Filter
Requirements
Joha Zink Flare -
PO1395PC2 - Rude 51 sSoures Testing ~Recatds of source fests None APCD approved test District
Conditien No. 9 Flare Dimeasions and protocol enforceable ealy
Exhaust Velocity
PO13%5PC2 - Rufe 26 and 74.17.1 vAnavai compliance cenification sReconds of calibration and function Mone None
Condition No. 10 Calibration +Calibration records thecks
Requirements
POI1395PC2 ~ Ruic 26 =Annual compliance certification «None None Noae
Candition No. 11 Collection Vessel
Emission Requiremems
PO1395PC2 - Rule 26 sAnquzl compliance cestification =None None None
Condition No_ 12 Callection Vesse
Vacuum Requitcments
POIA95PC2 - Rule 26 *Annuat compliance esgification sNont None None
Coaditica No. 13 Weil Locations
BOL395PC2 - Rule 51 «Sotres festing «Records of sowrce tests None APCD approved test Distier
Condition Nos. 14 Toxies Testing and protocal : enforceable only
end 15 HRA Requirements
POL395PCI- Rules 24,35, M.9 sAnnuel compliance certification #Records of source tests sRecards of source | sROC-EPA Test Method
Coadition Nos. 1,3, | Engine Emission Limits | «Sienaial soures Testing eRevords of quarterly screanings tests 250118
45678 «Quarterly eaission screening «Engine idetification +Engine data *NOx ~ ARB Method 100
«Operator Inspeclion plen «Rerords of engine emission inspections | =Annual nsage +CO -~ ARB Method 100
«Emlssion inspections «Records of corrective ection «Summary of «02 — ARB Methad 100
sEnzine identification mamtenance and
{esiing reports
POLISSPC- Rule 54 wAnrmal compliznce certification sRecords of saurea fests Noac ‘ Sulfur Compounds - EPA
andiﬁon Nos. 2,3 sAzal SoUrCE test Test M:thg 6,6A, 60, 8,
«Modelitip u t 15, I6A,168, or
1B apon featicst SCAQMD Methad 307-
04, as appropriate
Section No. 1 Page: 4
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lc. General Applicable Reguirements

The General Applicable Requirements Table includes a summary of the monitoring requirements, recordkeeping requirements, reporting requirements, and test methods
assooiated with the attachments contained in Section No. 8 of this permit.

Attachment No./ | Applicable Rule or - Monitoring Recordkeeping Semi-annual Reports Test Methods Comments
Condition No, Requirement
50 Rule 56 eRoutine survellance «All securrences of None «Opacity - EPA Method 9
»Visual inspections - | visible emitssions far
«Annual compliance centification, | periods>3min in any
including & formmat survey ons hour
«Opacity readings upon request «Annual fommal survey
«Notification required for of all emissiang unlls
uncorectable visible emissions
54.8.1 Rule 54.8.1 *Annusl compliance cetification | Noae None *Sulfur Compoands - EPA Test Method | +Compliance with Rule 64
*Fallow monitaring requirements 6, 6A,6C. 8, 15, 16A,16B, or ensures complianee with this
under Rule 84 SCAQMD WMethod 307-94, as rule based on Districy aalysic
+Upon request, sonrce test for appropriate
sullar compourtds at point of
discharge
5482 Ruls 54.8.2 «Annual compliznce certification | +Representative fuel Noae =50; - BAAQMD Manunl of
«Determine grosad or sea kovel enalysis of exfvanst . Procedurcs, Vol.VE, Sectloa 1, Ground
concentrations of SOy, upon analysis and Leval Monboring for HyS and SO;
request complisnce
demonstration
511 Rule 57.1 «Annuzf compliance certification | None Noge CARB Metbod 5 -:;:I required based on District
. ysis
64.B.1 Rule 64.B.1 +Annual complianes ceriification | eAnnual fised gas None *SCAQMD Mathod 307-94
sMane for PUC-quality gas, anatysis i gas is olher
propane, of bulsne than PUC-quality gas,
wAnmua test if gas i% other than propate, or butane
PUC-quality gas, prepane, or
butens (submit with apnusi
compliance cenification)
Section No. 1 Page: 5
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le General Applicable Requirements (Continued}

Atzchmeat NoJ

Applicable Rule or Monitoring Recordkeeping Semi-snauzl Reports Test Methods Comments
Cendilion No. Requirement
€482 Rule 64.B2 *Annua complisnce cectificarion | «Fuel suppliers Nore »ASTM Method D4294-83 or D2622-
=Fuef supplier’s certification, or cectification, or fuet 87
fuel test per each delivery test per each dalivery
(submit with 2nnusf compliancs
ceqtilication)
74.6(2003) Rule 74.6 =Antita! complinnes certification | Records of cuscent Nore *ROC content — EPA Test Micthod 24
sMaint=in curvent sofvent solvent information sldentity of solvent components:
information ASTM E168-67, ASTM E169-87, or
=Routine surveillance of solvent ASTM™ E260-85 ‘
cleaning activities «Tre vapor pressurs or comprosite
«Upan request, soivent tasting vapor pressure: ASTM D2879-86 or
shcasurement of freeboard other methods per Rule 74.6.G.5
hicight and drain hole area for «Initial boitinz point: ASTM 1078-78
cold cleaners ot published source
+Spray gun astive/passive solvent
losses: SCAQMD Methodd (§0-3-89)
.11 Rule 74.11.1 sAnsual cqmpﬁm certification | eRecocds of coment Moae None «Rule only applies to future
sMainizin identilication records information of large installation of fasgs water
of Jarge watcr heatars and small water tiealers rod beaters and smali boilers
boilers smail boilers
a2 Rule74.22 eAnnual compliznce cedification | »Records of current None None *Rule only epplies & future
=Maintuin fumsce identifeation flumace information installation of natum] gas»
records ' fired, fan-type furnaces
Section No. 1 Page: 6
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id. General Requirements for Short-Terin Activities

The General Requirements for Short-term 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 permit.

Atachmeat Mo/ | Apphicable Rule or Monitoring Recordkeeping Semi-annual Test Methods Comunents
Condition No. Requirement Repaotts
741 Rule 74.1 sAnnus! complisnce certificaion | *Abrasive blasting Noas «Visible emission evalvation-
+Routine surveillance and visual reconds Section 92460 of CCR.
inspections of abrasive blasting
optration
=Abasive blasting records
742 Rule 74.2 sAnnuzl compliance cenification | «Maintain VOC Nonc ~Rule 742G
sRoutinie surveillance recards of coatings
wMaintain VOC records of used
caatinas used
744D Raule 744D sAnnual compliancs certification | sRecords of 6l Nome | *ASTM D402
«Test ROC content of oil sample analyses
being proposed for ssage
7428 Rule 74.28 sAmnunl complisnes certification | Noue None Nene
«¥isual ingpection to ensure
proper vapor centrol during
roofing kettle operation
74.29 Ruie 7429 sAnmia| complience certification | «Weekdy measurements | None #Vapor concentration= EFA Method
+Weekly mensurements ofin-site | ofsolf 21
soll bioventing or decantamination W % of contaminent in soil-EPA
bicremediation, operation vapor Method 8G15B
«Weekly measurements of soil concentration
aeration *Date and quantity f
+Daze and quantity of soil serated | soif azeated
»Routine surveillance
Netifleation requiced for
exmau%
40CFR.61.M 40 CFR Pert 61, sAnnual complisnce certification | «Ses 40 CFR Part See 40 CFR Past «See 40 CFR Part 61.145 for test
) Subpart M «See 40 CFR Pon 61,145 for 61145 for 61145 fix methods
inspection procedures recordiesping noiification
protedures prosaduses
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TABLE NO. 2

VENTURA COUNTY AIR POLLUTION CONTROL DISTRICT
Part 70 Permijt No, 01395
Permitted Equipment and Applicable Requirements

MATITLEWTV Perntits\PO1ISNPERMITVTables)395-221

3304D1, Seriaf No. 83203236, 1.D. No. 900235
1 - Cold Cleaner (exempt pursuant to Ruls 23.F.10.0)

Permit
Equipment Specific | Rule | Rule ATCM| Rule
Conditions| 74.6 | 7.9 Engine 74,17.1
I - Landfill Gas Collection and Control System consisting of:
1 - 44 MMBTU/Hr McGill Environmental System Landfill Gas Flare PCI, PC2 X
1 - 75 MMBTU/Hr Jolm Zink (Model ZTOF) Landfill Gas Flare PCl, PC2 X
2 - 1,377 BHP Deutz Landfilf Gas-Fired Lean Bum IC Engines, Model No, | PC1, PC3 X X
TBG 620 V16K, turbocharged and aftercooled, 17.5 MMBTU/r
maximum heat Input, associated 1,35 MW elecirical genertor
| - 1,500 gal HC condensate tank with vent line connected to LFGCS PCI, PC2 X
I - 10,000 gal waste water tank with vent line to the LFGCS PCl, PC2 X
Condensats infaction system
Electrlc powered gas blower{s)
1 - 105 BHP Caterpillar Dlesel-Fired Emergency Standby Engins, Model 7 2

Section No, 2 July 12, 2006
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PART 70 PERMIT NO. 01395
TITLE V AFPLICABLE REQUIREMENT CODE KEY

Rule 74.9. "Stationary Internal Combustion Engines"

8.

9.

10,
11,

Pre-January 1, 2002 emissions limits for rich-burn engines (increments of progress have
passed) '

Pre-January 1, 2002 emissions limits for lean-burn engines (increments of progress have
passed)

Natural gas-fired rich-burn engines (74.9.B.1 or 74.9.B.2)

Natural gas-fired lean-burn engines (74.9.B.1 or'74.9.B.2) with ammonia emission limit,
if applicable. (74.9.B.5)

Diesel engines, (74.9.B.1 or 74.9.B.2) with ammonia emission limit, if applicable.
(74.9.B.5)

Exemption from Rule 74.9 for engines operated less than 200 hours per calendar year
(74.9.D.2)

Exemption from Rule 74.9 for emergency standby engines operated during either an
emergency or maintenance operation, (74.9.D.3)

Exemption from Rule 74.9 for diesel engines with a permitted capacity factor of less than
or equal to 15%. (74.9.D.8)

Exemption from Rule 74.9 for diesel engines used to power cranes and welding
equipment. (74.9.D.9)

Exemption from Rule 74,9 for diesel engines operated on San Nicolas Island. (74.9.D.10)
‘Waste gas-fired lean-burn engines (74.9.B.1)

Section 93113, Title 17, California Code of Repulations California Airborne Toxic Control

Meagzure For Stationary Compression Ignition (CI) Engines

1.
2,

In-use emergency fire pump assembly engines
In-use emergency engines operated not more than 20 hours per year for maintenance and
testing purposes,

WAPCDBULLPENDIvDas\ENGATITLEWTV Permits\Po] 395\ PammitCodeKey-221.doo
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Ventura County Air Pollution Control District
Rule74.9.D.3 Applicable Requirements
Emergency Standby Stationary Internal Combustion Engines
Operated During Ejther an Emergency or Maintenance Operation

Rule 74.9, "Stationary Internal Combustion Engines"
Federally-Enforceable Version Adopted 11/14/00
District-Enforceable Version Adaopted 11/08/05

“This permit attachment lists the requirernents for the November 8, 2005 version of the rule.
Compliance with this attachment will ensure corpliance with both versions of Rule 74.9, 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 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 no more than 50 hours per calendar year are exempt from all provisions of Rule
74.9.

As detailed in Rule 74.9.1.2 an emergency standby engine is defined as an internal combustion
engine used only when normal 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
primary power source has been either reached or exceeded.

Conditions:

1. Pursuant to Section D.3 of Rule 74.9, an applicable emergsncy standby stationary intemal
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 L.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,

Attachment 74.9N7 (11/08/05) ‘ Page: 1
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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 meintenance 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,

MATITLEV\Atiochmenls updated\T4ON7 (1 1-08-05),dos
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Rule 74,17.1 Applicable Requirements
Land{ill Gas Collection and Confrol System
Approved Design Plan - Rule 74.17.1.G.3
Control System includes Internal Combustion Engine and 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, 1995.

Applicability:

This attachment applies to any municipal solid waste (MSW) landfill that hes a District-approved
site-specific design plan as required by Rule 74.17.1.G, hes installed a gas collection and control
system a8 required by Rule 74.17.1.B.1, 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.] 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 CFR, 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 terms
used in this attachment are defined in 40 CFR 60.751. Rule 74.17.1.1.1 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 ag specified in 40 CFR 60.752(b)(2)({)(B), Rule 74.17.1.1.2 defines "Design plan or
plan" as the site-specific design plan for the gas collection and control system submitted under
Rule 74.17.1.G,

Conditions:
1. Pursuant to Rule 74.17.1.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 CFR 60.752(b)(2)(ii)(A)(2)(i), 40 CFR 60.753(a)(1), and 40
CFR 60.755(b)(1) conceming 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: 1
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b. As required by 40 CFR 60.752(b)(2)(ii)(A), route all collected gas to an active
collection systemn that:

(1) Is designed to handle the maximum 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 of 2 years or more,

3) Collects gas at a sufficient extraction rate.
(4)  Isdesigned 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)()(B)
concerning passive collection systems shall not apply to MSW landfills subject to
Rule 74.17.1.

2. Pursuant to Rule 74.17.1.B.3.g, all collected landfill gas shall be routed to & control
system that complics with the requirements of 40 CFR 60,752(b)(2)Gii)(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)(ii)(C)}.

a, Pursuant to 40 CFR 60,752(b)(2)(iii)(B), the landfill gas fiares shall reduce
NMOC (non-methane organic compounds) by 98 weight-percent or reduce the
outlet NMOC concentration to Jess 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 initiel or most recent performance test, The
operating parameters to be monitored are specified in 40 CFR 60.756 and
Condition No. 7 below, The permittes shall demonstrate that each flare meets the
NMOC requirements of Rule 74.17.1.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 10 microns.
This treatment at the Simi Valley Landfill shall be accomplished with the
following principal components: 1) 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.

Section No. 6 Page: 2
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3. Pursuant to Rule 74.17.1.B.3.b, flares shail meet all of the following additional
tequirements: :

8. The landfill gas flares shall be of the enclosed ground type with sutomatic
dampers, an automatic shutdown device, a flame arrester and continuous
recording temperature sensors, During restart or startup there shall be a sufficient
flaw of propane or commercial natural gas to the pilot flame to ensure immediate
ignition when in contact with landfill gasses.

b. NOQy emissions from flares shall not exceed 0,06 pounds per million BTUSs of heat
input,

¢. - 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 NOy, 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 continuing compliance every 24 months,

OPERATIONAL STANDARDS FOR COLLECTION AND CONTROL SYSTEMS

4, Pursuant to Rule 74.17.1.B.4, the permittee shall mest the operational requirements of 40
CFR 60.753, except as provided in Rule 74.17,1.G.3. Pursuant to 40 CFR 60.753 the
permittee shall:

a 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,

b Operate the collection system with negative pressure at each wellhead except
under the following conditions:

(1) A fire or increased well temperature, The permitiee shall record instances
when positive pressure occurs in efforts to avoid a fire, These racords shall
be submitted with the annual reports as provided in 40 CFR 60.757(f)(1)
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 statie positive pressure
after shut down to ascommodate 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

Section No. 6 Page: 3
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Section No. 6

either a nitrogen leve! less than 20 percent or an oxygen level less than 5 percent.
The permittee 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.

(1)  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)(0).

(2)  Unless an alternative test method is established as allowed by 40 CFR
60.752(b)(2)(i), the oxygen shall be determined by an oxygen meter using
EPA Method 3A except that:

§)] The span shall be set so that the regulatory limit is between 20 and
50 percent of the span.

@ity A datartecorder is not required,

(iif)  Only two calibration gases are required, a Zero and span, and
ambient air mey be used as the span.

{iv} A calibration error check is not required.

(v} The allowable semple bias, zero drift, and calibration drift are plus
or tinus1Q percent,

Operate the collection system so that the methana concentration is less than 500
parts per million above background at the surface of the landfill. To determine if
this level is exceeded, the permittee shall conduct surface testing around the
perimeter of the collection area and along a pattern that traverses the 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
permittee may establish an alternative traversing pattern 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 30-meter intervals. Areas with steep slopes or other
dangerous areas may be excluded from the surface testing,

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 ges mover system shall be shut down and all
velves in the collection and control system contributing to venting of the gas to
the atmosphere shall be closed within 1 hour.

Operate the landfill gas flare at all times when the collected gas is routed to the
flare.

Page: 4
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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 NMQOC, 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 shal! 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 ag hexane), EPA Method 25A
should be used in place of EPA Method 25. fusing 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 NOy and CO performance testing required by Condition No. 3, the following
methods shal] be used:

9 EPA Method 7E for NOy.
b. EPA Method 10 for CO.
¢ ASTM D1826-77 for the gross (higher) calorific value (GCV) of landfill gas.

o d EPA Method 3A for oxygen concentration.
€. 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
Digtriet Compliance Division at least 30 days prior to the test for approval. The test plan
shall include, but not be limited 1o, 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.

Section No. 6 Page: 5
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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 foliowing: -

" a, For the purpose of demonstrating whether the gas collection system flow rate is
sufficient to determine compliance with Condition No. Lb (3) above (40 CFR
60.752(b)(2)(i)(A)(3)), the permittee 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 5 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 shal
be expanded to correct the exceedance within 120 days of the initial measurement
of positive pressure, Any attempted comective measure shall not canse
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 permittee shall monitor each well monthly for temperature and
nitrogen or oxygen as required in Condition No, 4.¢ above (40 CFR 60.753(c)). If
a well exceeds one of these operating parameters, 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 measurs shall not cause
exceedances of other operational or performance standards. An alternative
timeline for correcting the exceadance may be submitted to the Administrator for
approval.

c. For purposes of demonstrating compliance with the gas collection requirements of
Condition No. 1.a above (40 CFR 60.753(a)), the permittee shall place each well
or design component as specified in the approved design plan as provided in Rule
74.17.1.G and 40 CFR 60.752(b)(2)(). 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 Ne. 4.d, above (40 CFR 60.753(d)).

(1) Afterinstallation of the collection system, the permittee 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

Section No. 6 Page: 6
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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 2
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. As
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)).

{) The location of each monitored exceedance shall be marked and
the location recorded,

(i)  Cover maintenance or adjustments to the vacuum of the adjacent
wells to increase the gas collection in the vicinity of each
exceedance shall be made and the location shall be re-monitored
within 10 calendar days of detecting the exceedance.

(ii)y  If the re-monitoring of the location shows a second exceedance,
additional corrective action shall be taken and the location shall be
monitored again within 10 days of the second exceedance. Ifthe
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 teken, and no further rmonitoring 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 less than 500 ppm methane above
background at the 10-day re-monitoring specified in Condition
Noas, 6.d (4)(i1) or (jii) above (40 CFR 60.755 (c)}{(4)(ii) or (iii))
shall be re-monitored | month from the initial exceedance, If the 1-
month remonitoring shows a concentration less than 500 parts per
million above background, no further monitoring of that location is

Section No. 6 Pape: 7
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)

required until the next quarterly monitoring period. If the 1-month
remonitoring shows an exceedance, the actions specified in
Condition Nos. 6.d (4)(ili) or (v) (40 CFR 60.755(c){4)(iii) or (v}
shall be taken,

(v)  Forany 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 timeling for installation may be submitted to the
Administrator for approval,

The permittee shall implement 2 program to monitor for cover integrity
and implement cover repairs as necessary on a monthly basis,

When seeking to comply with the surface methane operational standards in
Condition No. 6.d above (40 CFR 60.755(c)), the permittee shall comply with the
following instrumentation specifications and procedures for surface emission
monitoring devices:

M

@)

&)

@

The portable analyzer shall meet the instrament specifications provided in
Section 3 of Method 21 of Appendix A of 40 CFR, Part 60, except that
“methane’ shall replace all references to VOC.

The calibration gas shall be methane, diluted to a2 nominal concentration of
500 parts per million in air.

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 CFR, Part 60
shall be used.

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 moniforing survey,

The provisions of 40 CFR, Part-60, Subpart WWW shall apply at all times, except

during periods of starl-up, shutdown, or meifunction, provided thet the duration of

start-up, shutdown, or malfunction shall not exceed 5 days for collection systems
-and shall not exceed 1 hour for the landfill gas flares. (40 CFR Part 60.755(¢))
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. MONITORING REQUIREMENTS

7. Pursuant to Rule 74.17.1.B.4, the permittes shell meet the monitoring provisions in 40
CFR 60.756, except as provided in Rule 74.17.1.G.3, Pursuant to 40 CFR 60.756 the
permittee shall:

a.

Section No. 6

. Install a sampling port and & thermometer, other temperature measuring device, or

an access port for temperature measurements at each wellhead and:

n
)

(3)

Measure the gauge pressure in the gas collection header on a monthly basis
as provided in Condition No. 6.a above (40 CFR 60.755(a)(3)).

Monitor nitrogen or oxygen concentration in the landfill gas on a monthly
basis as provided in Condition No. 6.b above (40 CFR 60.755(a)(5)).

Monitor temperature of the landfill gas on a monthly basis as provided in
40 CFR 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 recording
device that measures and records the temperature of the combustion zane
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.

A device that records flow to or bypass of the landfill gas flare. The
permittee shall either:

D 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 CFR
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 lendfill to
quarterly monitoring,

REPORTING REQUIREMENTS

8. Pursuant to Rule 74.17.1.E, the permittee shall meet the following reporting requirements
of 40 CFR 60,757, except as provided in Rule 74.17.1.G.3. The permittee shall:

a.

Section Na. 6

Submit a closure report to the Adminisirator 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. Ifa 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).

Submit an equipment removal report to the Administrator 30 days prior to
removal or cessation of operation of the control equipment. The equipment
removel report shall contain all of the following items: :

1) A copy of the closure report submitted in accordance with Condition No.

8.2 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 nonmethane organic compound (NMOC)
emission rate reports demonstrating that the landfil is no longer producing
50 megagrams or greater of NMOC per year.

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 ag follows:

(1)  The landfill shall be a closed landfill as defined in 40 CFR 60,751. A
closure report shall be submittad to the Administrator as provided in 40
CFR 60.757(d);

(2)  The collection and conirol 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 three successive test dates, The test dates shall be no less than 90
days apart; and no more than 180 days apart,

i Submit to the Administrator annual reports of the recorded information in (1)
through (6) below. The initial annual report shail be submitted within 180 days of
instaliation 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.”

1Y

2)

3)

4

5)

6)

Value and length of time for exceedance of applicable parameters
monitored under Condition Nos. 7., 7.b and 7.c above (40 CFR,
60.756(a), (b), and (d)).

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 bypess
flow as specified under 40 CFR 60.756.

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,

All periods when the collection system was not operating in excess of 5
days.

The location of each exceedance of the 500 parts par 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.

“The date of installation and the location of each well or collection system

expansion added pursuant to Condition Nos. 6.8, 6.c, and 6.d (4) above
(Paragraphs (8)(3), (b), and (c)(4) of 40 CFR 60.755).

All reports required by 40 CFR 60.757 shall be submitted to the APCO.

RECORDKEEPING REQUIREMENTS

9, Pursuant to Rule 74.17.1.D, the permittee 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 74.17.1G.3, Pursuant to 40 CFR 60.758
the permitiee shall:

Section No. 6
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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 CFR 60.752(b), the current amount of
solid waste in-place, and the year-by-year waste acceptance rate, Off-site records
may be maintgined if they are retrievable within 4 hours. E1ther paper copy or
electronic formats 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 performance test or
compliance determination. Records of subsequent tests or monitoring shall be
maintained for 2 minimum of 5 years. Records of the landfill gas flare vendor
specifications shall be maintained until removal,

(1)  The maximum expected gas generation flow rate as calculated in 40 CFR
60.755(2)(1). The permitiee may use another method to determine the
meximum 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 CFR
60.759(=)(1).

(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 of NMOC determined as specified in 40 CFR
60.752(b)(2)(iii)(B) achieved by the landfill gas flare.

c Keep for 5 years up-to-date, readily accessible continuous records of the
equipment operating parameters specified (o be monitorad 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.

(1) Anexceedance for an enclosed flare is amy 3-hour period of operation
during which the average combustion temperature was more than 28 °C
below the average combustjon temperature during the most recent
performance test at which compliance with 40 CFR. 60.752(b)(2)(ifi) was
determined. All exceedances shall be recorded and reported under
Condition No. 8 above (40 CFR 60.757()).

(2)  The permittee 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).

d. 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)  Permittes shall keep up-to-date, readily accessible records of the
installation date and location of all newly installed collectors as specified
under 40 CFR 60.755(b) -

(2)  Permittee 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 Ieast 5 years up-to-date, readily accessible records of all collection and
control system exceedances of the operational standards in Condition No. 6 above
(40 CFR 60,753), the reading in the subsequent month whether or not the second
reading i3 an exceedance, and the location of each exceedance.

Any records required to be submitted pursuant to 40 CFR 60,758 shall be submitted to the
APCO,
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Ventura Counfy Air Pollution Control District
Additional Requirements
Landfill Gas Collection and Control System - Flares

Rule 26, “New Source Review”
Conditions applied pursuent to Rule 26 are federally enforceable

_ Rule 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

Ruje §7.1, "Particulate Matter Emissions From Fuel Burning Equipment”
Adopted 01/11/05, 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

Apnlicability:

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 general requirements referenced in
this permit.

Conditiens:
1. The following conditions apply to the 44 MMBTU/Hr McGill Flare:

a. The landfill gas flare shall be maintained at a minimum temperatuore of 1600
degrees Fahrenheit (871 degrees Celsius) as indicated by the flare temperature
recorder. This condition is applied as BACT (Best Available Control
Technology) for ROC (reactive organic compounds).

The permittes 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 Permnit Modification”
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application to reduce the minimum flave temperature requirement. The minimum
flare temperature shall not be less than 1400 degrees Fahrenheit,

b. Emissions of ROC, 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.

¢.  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 for NOx (oxides of nitrogen) and is more stringent than the NOx limit of
Rule 74.17.1.

d. Emissions of oxides of sulfur (S0x) 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 2 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 permittes 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
samnpling 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 74.17.1 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/Hr John Zink 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 condition is applied as BACT for ROC.

The permittee may operate the flare at a temperature below 1600 degrees
Fahrenheit during sourcs testing in order to esteblish a lower minimum operating
temperature. The permittee may submit & “Minor Part 70 Permit Modification™
application to reduce the minimum flare temperature requirement. The minimum
flare temperature shall not be less than 1400 degrees Fahrenheit.
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b. Emissions of ROC, as defined in Rule 2, from the landf{ill gas flare shall not
exceed 1.09 pounds per hour. This condition is applied as BACT for ROC,

c. Ermissions 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 for NOx 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 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 [imit 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 tlie test ports to permit sampiing.

The outer skin temperature must be less than 250 degrees Fahrenheit to avoid heat strass
on sourcs 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 tegt plan shall include, but not be limited to, a discnssion 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 emissionas testing, Additional monitoring,
recordkeeping, reporting, and test method requirements for this flare ars included in
Attachment 74.17.1 in Section No. 6 of this permit and in the following conditions.

(Rule 26 and Rule 74.17.1)

3. Each flare shall comply with Rule 52, “Particulate Mattar — Concentration (Grain
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 emigsion factors is sufficient. (Rule
52)

4. Each flare shall comply with Rule 54, “Sulfixr Compounds”, as follows:
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a. Pursuant to Rule 54.B.1, emissions of sulfur compounds, calculated as sulfir
dioxide (SO;), 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 SO,

b. Pursuant to Rule 54.B.2, emissions of sulfur compounds, calculated es sulfur
dioxide (SO;), 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 ppmy averaged over any 24 hour period, All sulfur present in
gaseous molecular compounds containing oxygen shall be calculated as 80,

c. Pursuant to Rule 54,B.3, emissions of hydrogen sulfide (H;8) shall not exceed 10
ppm, by volurme, at the point of discharge. All reduced sulfur compounds present
shall be calculated as H,S.

d. Pursuant o Rule 54,B.4, emissions of emissions of hydrogen sulfide (1,S) shall
not result in average ground or sea level concentrations at eny 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
shal! be calculated as HgS.

In order to comply with this condition, permittee shali conduct testing as required by this
attachment to determine the sulfur dioxide (802) and hydrogen sulfide (H,S) emissions
from each flare to demonstrate compliance with Rule 54.B.1 and 54.B.3. In addition,
permittes shall perform dispersion modeling, upon 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 performed in accordance with Rule 54.D. (Rule 54)

Each flare shall comply with Rule 57.1, “Particulate Matter Emissions From Fuel Burning
Equipment”. Pursuant to Rule 57.1, emissions of particulate matter shall not exceed 0.12
pounds per million BTU of fuel input. Particulate matter is defined as any material,
except uncombined water, that exists in a finely divided form as a liquid or solid at
stendard conditions. Standerd conditions are: a gas temperature of 68 degrees Fahrenheit
(20 degrees Celsius) and a gas pressure of 14.7 pounds per square inch (760 mm. Hg)
absolute,

Periodic monitoring is not necessary to certify compliance with Rile 57.1. EPA
particulate matter smission 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 §7.1)

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, en alarm shall be
activated to notify the operator of a system malfunction. If such failure oceurs, the
system shall automatically attempt to relight 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 ignitor. All devices shall be
maintained, operated, and calibrated according to manufacturer’s specifications, or
calibrated annually as detailed in Condition No. 10 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 is applied as BACT, (Rule 26)

o. 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 permittee shall conduct testing as required by this
attachment to determine the flare stack exit velocity. (Rule 51)

10.  Specific mstrumcntation 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 manufacturer's accuracy specifications. In
addition, all safety equipment that protects the landfill gas collection 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 manufacturer's accuracy
specifications or continue to operate as required. These checka shall be performed 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 sutomatic shutdown and safety
equipment for the landfill gas collection system, condensate system, and flare may be
function-tested by the permittee or their representatives as long as the employee's name,
date of test, and comments are recorded in the landfill gas flare operations log book, All
other associated gauges, thermometers, 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 74.17.1)
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11.

12,

13.

14,

15.

The piping system connecting the vent lines from the 1,500 gallon Hydrocarbon
Condensate Tank and the 10,000 gallon Waste Water Storage Tank 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)

The vacuum gauges located on the tanks or associated piping of the 1,500 gallon
Hydrocarbon Condensate Tank and the 10,000 pallon Wasts Water Storage Tank shall
indicate a vacuum at all times the Landfill Gas Collection System gas blower is operating,
These gauges shall be maintained in accordance with manufacturers recommendations,
(Rule 26)

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,
100 feet South, and 200 feet North of Gas Probe No, 4 (designated GP-4), and three wells
(28, 29, 30) installed into the areas of Class I refuse located within 400 fest North and
400 feet West of Gas Probe No, 5 (designated GP-5). (Rule 26)

Once every four years, the landfill gas end each landfill gas flars exhaust shall be tested to
determine the actual concentrations, by weight, of the toxic/hazardous substances for
which carcinogenic unit risk factors have been developed by the Cal EPA Office of
Environmental Health Hazard Assessment or the Environmental Protsction Agency and
substances Jisted 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 in APCD Rule
2) content in percent by weight in the landfill gas and flare exhaust; and the hydrogen
sulfide (H28) and sulfur dioxide (SO2) emissions in the exhaust of each flare, and the
higher heating value of the landfill gas in BTUs per cubic foot and BTUs 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 Jist, subject to APCD approval. The APCD shall be given the
opportunity, with sufficient notice, {o observe the emissions testing.

A saurce 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
1o, a discussion of sampling methods, test date, analytical methods, test equipment
inventory, and callbration 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)

If an analysig 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 individuel, 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 51)
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Ventura County Air Pollution Cantrol District
 Additional Requirements
Landfill Gas Collection and Control System - Engines PO DIBISPLS

Rule 26, “New Source Review”
Conditions applied pursvant to Rule 26 are federally enforceable

Rule 35, “Elective Emission Limits®
Adopted 11/12/96, Federally-Enforeeable

Rule 54, "Sulfur Compounds"
Adopted 06/14/94, Federally-Enforceable

Rule 74.9, “Stationary Internal Combustion Engines”
Federally-Enforceable Version Adopted 11/14/00
District-Enforceable Version Adopted 11/08/05

This permit attachment lists the requirements for the Novemnber 8, 2005 version of Rule 74.5.
Compliance with this attachment will 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 BPA 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 g part of the landfill gas collection and control system.

Conditions:

1. The two 1,877 BHP Deutz intemal 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 shall
not exceed 35 ppmyv on a dry basis, corrected to 135 percent oxygen. Alternatively, the
NOx emisgions 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 shali
not exceed 125 ppmv on a dry basis, corrected to 15 percent oxygen. This emission
limit is applied pursuant to Rule 74.9.B,1.

¢, The emissions of reactive organic compounds (ROC) from each engine shall not
exceed 28 ppmv on a dry 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 13 percent oxygen, measured as
methane. This emission limit is applied pursuant to Rule 74.9.B.1.

e, The emissions of carbon monoxide (CO) from each engine shall ot exceed 280 ppmy
on dry basis, corrected to 15 percent oxygen. This emission limit is more stringent
than Rule 74.9.B.1 and is a federally-enforceable emission limit pursuant to Rule
35.C2

f. The emissions of oxides of sulfur (SOx as sulfur dioxide) from each engine shall not
exceed 0.02 Ib/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 sngine’s emissions
-tested no less than once every 24 months.

2, The landfill gas fired engines shall comply with all applicable requirernents of Rule 54,
“Sulfur Compounds”,

-

In order to comply with this condition, the permitiee shall determine the concentration of
sulfur dioxide (§05) and hydrogen suifide (Ha8) from the engines using the test methods
outlined in Rule 54.D,

3, 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 determine the NOx, ROC, and CO emissions, Emissions of 8O, and H,S 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. SO; and H,8 emissions shall be
measured as specified in Rule 54,

Source test data point intervals for ARB Method 100 tests shall be no greater than 5
minutes and data points shall be averaged over 15 consecutive minutes. A source test
shall consist of the average of three (3) runs. Prior to conducting a biennial emissions
test, the permittee 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 resuits shall be submitted to the District,
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d. Any additional information required in the Engine Operator Inspection Plan.

8. Pursuant to Rule 74.9.F, Reporting Requirerments, the Annual Compliance Certification
shall include the following information:

a. Engine manufacturer, model number, operator identification number, and
location.
b, A summary of maintenance reports, including quarterly screening data.
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