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1 EXECUTIVE SUMMARY

Browning-Ferris Industries (BFI) retained Kleinfelder, Inc. to perform the annual source
emissions test of the landfill gas fired flaring system located at the Chestnut Avenue
Landfill site in Fresno, California. The flaring system is operated under Fresno County Air
Pollution Control District (FCAPCD) Authority to Construct No. 3070010201. The tests
were conducted on January 21 to 24, 1992. The sampling and analytical procedures
conformed to the Source Test Protocol submitted to the Fresno County Air Pollution
Control District on June 3, 1991 and amended by their response letter dated June 10, 1991.

The tests included measurements of the flare exhaust emissions of non-methane organics
(total), nitrogen oxides, sulfur dioxide, carbon monoxide, particulate matter, and PM-10
(particulate matter less than 10 microns in diameter). Samples were taken from the landfill
gas inlet to the flare to determine the concentrations of methane and non-methane
organics, carbon dioxide and nitrogen. The flow rate of landfill gas to the flare was
monitored using the existing process instrumentation.

During the testing period, the flare was operated under normal conditions with a landfill
gas flow rate of approximately 907,200 standard cubic feet per day (scfd), assuming 24-hour
continuous operation, and the flare combustion temperature controller set to 1600°F.
Results of the tests are summarized in Table 1-1.

(4)R92405
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TABLE 1-1

COMPLIANCE SOURCE TEST RESULTS
BROWNING-FERRIS INDUSTRIES
CHESTNUT AVENUE LANDFILL
FRESNO, CALIFORNIA
LFG FIRED FLARE SYSTEM
JANUARY 21 to 24, 1992

PARAMETER UNITS PERMIT RUN 1 RUN 2 RUN 3
LIMIT

Results at test conditions

LFGFLOW SCFM 613 637 640
NO, as NO, Ib/mmBtu 0.08 0.060 0.077 0.077
Ib/hr 0.70 0.92 0.87
1b/day 16.9 22.0 20.9
SO, 1b/hr 0.20 0.25 0.31
1b/day 4.8 6.1 7.3
lb/mmBtu 0.40 <0.004 <0.022 <0.057
CO Ib/hr <0.05 <0.26 <0.64
1b/day <13 <6.4 <153
NMHCz? 1b/hr 0.11 0.12 0.10
1b/day 2.7 2.8 25
PM10 Ib/hr 0.60b 0.47 0.38
1b/day 14.4b 113 9.1

Results pro-rated to regulatory limit of 1219 SCFM LFG

NO,asNO, Ib/hr 3.54 139 1.76 1.66
Ib/day 84.96 334 423 39.8
SO, Ib/hr 0.71 0.40 0.48 059
© Ib/day 17.04 9.5 11.5 14.2
co Ib/hr 17.68 <0.10 <0.50 <122
1b/day 424.32 <24 <119 <293
NMHC2 Ib/hr 0.48 0.22 0.23 0.19
Ib/day 9.84 53 55 4.6
PM10 ~ Ib/hr 333 1.19b 0.90 0.72
Ib/day 80.0 28.6 21.6 17.4

3 - non-methane hydroﬁns (as methane)

b . PM-10 sample was contaminated. Results Sresented are from the total particulate
sampling run, (assuming all particulate was PM-10).
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2 INTRODUCTION

BROWNING-FERRIS INDUSTRIES (BFI) retained KLEINFELDER, INC. to perform a
source emission test on the landfill gas fired flare station located at the Chestnut Avenue
Landfill in Fresno, California. The tests were performed on January 21 to 24, 1992 in the
sequence presented in Table 2-1.

2.1 Purpose and Objectives

The source tests were performed to determine the emission characteristics of the flare
station for comparison with the emission limits specified by Fresno County Air Pollution
Control District (FCAPCD) Authority to Construct No. 3070010101.

2.2 Procedures

The testing program was coordinated by Mr. Ron Valles of BFI and Mr. Mike Bell of
Kleinfelder. The test procedures were outlined in the Source Test Protocol submitted to
the FCAPCD on June 3, 1991 and amended by a FCAPCD letter dated June 10, 1991.
The following field testing methods were employed in the test program.

» Sample traverse points were located, and the verification of the absence of
cyclonic flow was performed by CARB Method 1.

. Measurements of the stack gas velocity, temperature and pressure were
made by CARB Method 2, as included in Method 5.

" The dry-basis concentrations of the stack gases (carbon dioxide, oxygen,

carbon monoxide, and nitrogen) were determined using continuous monitors
operated according to CARB Method 100.

. The stack gas moisture content was measured using CARB Method 4, as
included in CARB Method 5.
. The particulate matter concentration and emission rate were determined

. using CARB Method 5. The Method 5 samples were taken concurrently with
the Method 100 gas concentration monitoring.
. The PM-10 fraction of the particulate matter was determined using an
Andersen Mark III Inertial Impactor and operated according to the
procedures specified by the manufacturer and CARB Method 501.

(4)R92405
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. The concentration of total non-methane hydrocarbons was determined by
collection of stack gas into Tedlar bags as described in CARB Method 422.
The bags were analyzed by Gas Chromatography within 48 hours of
sampling.
. The concentrations of oxides of nitrogen (NOy), sulfur oxides (SOx), carbon
monoxide (CO), carbon dioxide (COy), and oxygen (O;) were continuously
" monitored with the Kleinfelder Mobile Emissions Laboratory according to
CARB Method 100. The monitoring was performed concurrently with the
sampling of particulate matter.

Landfill Gas Inlet to Flare Station:

. Samples of landfill gas were taken into Tedlar bags as described in CARB
Method 422, for analysis of the primary constituents (carbon dioxide, oxygen,
nitrogen, and methane). The Tedlar bag samples were delivered to the
laboratory and analyzed within 48 hours of sampling. The analyses were
performed as specified in the test protocol.

. The flow of the landfill gas to the flare was measured by the on-site process
instrumentation. The digital flow rate output was visually averaged by
Kleinfelder personnel several times during the test program to document the

~ fuel rate.

The chronological log in Table 2-1 presents the sequence of field sampling events.

Detailed descriptions of the sampling procedures are presented in Section 5, and field data
sheets can be found in Appendix A.

The particulate matter samples were analyzed at the Kleinfelder Air Quality Laboratory in
Diamond Bar, California. Tedlar bag samples were analyzed by Atmospheric Assessment
Associates at their Chatsworth, California facility. The analytical procedures are described
in Section 6, and the laboratory data are presented in Appendix B.

The results were calculated from the sampling and analysis data using the appropriate
equations from the applicable methods, as presented in Appendix C. Sample calculations
are included in Appendix D of the report. Most of the calculations were performed using
computer spreadsheet programs. |

(4)R92405
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The equipment used during the field testing program was calibrated as required by the
- reference methods to assure accurate measurements. Calibrations were performed on

meter boxes, nozzles, pitot tubes and thermocouples, and on the continuous monitoring

instrumentation. Calibration data are included as Appendix E of this report.

(4)R92405
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TABLE 2-1
CHRONOLOGICAL SAMPLING LOG
BROWNING-FERRIS INDUSTRIES

CHESTNUT AVENUE LANDFILL
FRESNO, CALIFORNIA
LFG FIRED FLARE SYSTEM
TYPE RUN NO DATE TIME ON TIME OFF
CARBS5 1 21 Jan 92 1334 1538
CARB 100 1 21 Jan 92 1335 1535
CARB 501 1 22 Jan 92 1003 1403
CARB S 2 22 Jan 92 1542 1745
CARB 100 2 22 Jan 92 1530 1745
CARB 422 1-IN 22 Jan 92 1600 1630
CARB 422 1-OUT 22 Jan 92 1600 1630
CARB 501 2 23 Jan 92 0911 1311
CARB 100 - 3 23 Jan 92 1455 1725
CARB 422 2-IN 23 Jan 92 1500 1530
CARB 422 2-OUT 23 Jan 92 1500 1530
CARB 422 3-IN 23 Jan 92 1530 1600
CARB 422 3-OUT 23 Jan 92 1530 1600
CARB)5 5 24 Jan 92 1102 1302
CARB 501 3 24 Jan 92 1329 1729
(4)R92-405
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3 SUMMARY OF RESULTS

The results of the source emissions test are summarized in Tables 3-1 and 3-2. These
tables include source process data (stack gas flow rate, temperature, etc.), along with the
emissions test results and sample analysis results.

(4)R92-405
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TABLE 3-1

SUMMARY OF RESULTS - PERMIT CONDITIONS
Browning Ferris Industries
Chestnut Avenue Landfill
Fresno, California
January 21 to 24, 1992

Parameter Units Permit Limit Result2 Resultb
NMHCd Ib/hr 0.48 0.11 0.21
Ib/day 9.84 27 5.1
NOx (as NO,) Ib/hr 3.54 0.83 16
1b/mmBtu 0.08 0.07 NA¢
Ib/day 84.96 19.9 38.5
SOx (as SO,) Ib/hr 0.71 025 0.49
1b/day 17.04 6.1 11.7
CO Ib/hr 17.68 <0.32 <0.61
Ib/mmBtu 0.40 <0.03 NAC
b/day 424.32 <7.7 <14.5
PM-10 Ib/hr 333 0.48 0.94
Ib/day 80.00 11.6 225

a . average of results from three test runs at actual LFG flow conditions.

b . average of results from three test runs pro-rated to the permit maximum LFG flow rate.
¢ - not applicable to pro-rating to higher LFG flow rate.

d . Non Methane Hydrocarbon (as Methane).

(4)R92405
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SUMMARY OF RESULTS - EMISSIONS TESTS

TABLE 3-2

Browning Ferris Industries

Chestnut Avenue Landfill
Fresno, California
January 21 to 24 1992

Parameter Units Run 1 Run 2 Run 3
STACK GAS CONDITIONS
Stack Temperature OF 1386 1358 1441
Moisture % vol 8.5 8.8 9.0
Dry Gas Meter Volume DSCF 52.608 52.293 49.448
Gas Velocity ft/sec 16.9 16.8 16.4
Gas Volume ACFM 47895 47,467 46,326
Gas Volume DSCFM 12,393 12,469 11,602
% Isokinetic Rate % 97.9 96.7 98.3
Oxygen % vol 12.8 12.7 11.8
Carbon Dioxide % vol 72 7.4 8.8
STACK EMISSIONS
NMHCa

Concentration ppmv 3.54 3.73 3.50

Emission Rate b/hr 0.11 0.12 0.10
Carbon Monoxide

Concentration ppmv <10 <48 <124

Emission Rate b/hr <0.05 <0.26 <0.64
Sulfur Dioxide

Concentration ppmv 1.6 2.0 2.6

Emission Rate b/hr 0.20 0.25 0.31
Nitrogen Oxides

Concentration ppmv 7.8 10.1 103

Emission Rate b/hr 0.70 0.92 0.87
PM-10

Concentration r/DSCF 0.006b 0.004 0.004

Emission Rate b/hr 0.60b 0.47 0.38
LANDFILL GAS ANALYSIS

Carbon Dioxide % vol 35 342 324

Oxygen % vol 0.64 0.80 1.97

Nitrogen % vol 33.9 344 36.8

Methane % vol 312 30.8 29.1

NMHC ppmv 6,080 6,640 6,780
FLARE DESTRUCTION EFFICIENCY

NMHC % 98.8 98.9 99.1

- INOD Mi€thane nydrocaroon

b . PM-10 sample was contaminated. Results 8resented are from the total particulate

sampling run, (assuming all particulate was PM-1

(4)R92-405
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4 DISCUSSION OF RESULTS

The emission tests were performed in accordance with the approved Source Test Plan. All
calculated isokinetic rate percentages were within the acceptable range of 90% to 110% for
the sample runs.

Particulate sample Runs 3 and 4 were not representative due to excessive leakage which
occured during the sampling run. In both cases a glass connector in the sample system
broke allowing ambient air into the system. These samples were discarded.

Particle size sample Run 1 also was not representative due to contamination with metal
particulate. The observed particulate was of a larger size than could have been drawn
through the impactor plates. Thus, it is believed that this particulate came from the
impactor casing. This sample was also discarded.

The PM-10 results for sample Run 1, contained in the summary tables, are the total
particulate results without correction for the percentage of PM-10. However, this result,
even without correction for PM-10, was less than the permit condition. The results for
particulate sample Runs 2 and 5 were corrected for PM-10 and these results are also below
the permit condition.

(4)R92-405
*1991 Kleinfelder, Inc. - All Rights Reserved 4-1



5 PROCESS DESCRIPTION

The landfill gas fired flare station is used to eliminate excess landfill gas produced at BFI’s
Chestnut Avenue Landfill site. The gas is combusted with air at a temperature in excess of
1400°F.

The flare is a state of the art system. The landfill gas is collected from the existing landfill
field and is pulled by an air moving device for delivery under pressure to the flare system.
The landfill gas passes through a condensate collection system to remove most of the
entrained moisture before combustion. The combustion air and cooling air flows are
controlled by a temperature sensor in the flare stack with a feedback loop to the automatic
air control louvers. A temperature sensor also provides a signal for control of the landfill
gas flow in case of combustion failure.

(4)R92-405
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6 FIELD SAMPLING PROCEDURES

6.1 Introduction

The field sampling procedures that were used during the performance of this project are
described in this section. The published reference Methods provide more detailed
descriptions, and we have not sought to provide that level of detail here. However, these
descriptions do include details regarding the choices of apparatus or procedures in those
cases where the Methods allow a choice to be made.

62 Location and Number of Traverse Points

The sampling traverse points were located according to CARB Method 1. The Method
includes a check for cyclonic flow in the stack, which was performed as documented on the
field data sheets.

6.3  Gas Flow and Temperature Measurements

The stack gas volumetric flow rate was measured by CARB Method 2. Gas velocity heads
were measured with a calibrated "S" type pitot tube connected to an inclined manometer.
A Chromel-Alumel (K type) thermocouple, attached to a digital indicator, was used to
measure the gas temperature at each of the traverse points.

The static pressure of the gas stream was measured using the same pitot tube and
manometer. The pitot tube was rotated so that the tube openings were perpendicular to
the gas stream, and one leg of the manometer was vented to atmosphere to provide a
measure of the static pressure. The absolute stack gas pressure was determined by adding
the static pressure to the absolute atmospheric pressure as measured on site with a
calibrated aneroid barometer.

(4)R92405
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64 Particulate Matter Emissions

The emissions of Particulate Matter were measured by CARB Method 5. Figure 6-1
provides a diagram of the sampling apparatus. The components were assembled and
operated as a sampling system as described in the Method.

The sampling probe was constructed of a single piece of quartz glass tubing, and included
the isokinetic sampling nozzle. The heated filter holder was mounted on the end of the
probe, and was connected to the impinger train with an umbilical of Teflon tubing. An
umbilical connected the pitot tube, thermocouples, heaters and impinger train to the
manometer, temperature readout, heater controls and pump and meter assemblies.

A gas sampling probe of stainless steel tubing was attached to the particulate probe and
pitot tube assembly so that sample could be drawn for the continuous monitoring
instruments at the same time and locations as the particulate sample was taken (see the
Continuous Emission Monitors section).

A probe was chosen of sufficient length to provide a traverse of the sampling points in each
quadrant of the stack. That is, four sampling ports were used to complete a traverse of the
cylindrical stack. In this way, softening and "drooping" of the probe components in the hot
stack gases was minimized.

At the completion of sampling from all traverse points, the sampling apparatus was leak
checked according to the Method, disassembled and sealed for sample recovery. The
sample was recovered from the probe, filter, umbilical and impinger train as specified by
the Method. See the field data sheets for details.

6.5 Continuous Emission Monitors

On-line continuous analyzers were used to monitor the concentrations of carbon dioxide
(COy), oxygen (O3), carbon monoxide (CO), nitrogen oxides (NOy), and sulfur dioxide
(SO2) in the stack gas. The monitoring was performed according to CARB Method 100.
Figure 6-2 presents a schematic diagram of the monitoring system.

The instrument output signals were continuously recorded on a multi-channel strip chart
recorder. The analyzers were calibrated, and the sampling system was checked for bias and

(4)R92405
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leaks, as described in the Method. The instrument calibrations were performed using EPA
Protocol 1 gas mixtures, where applicable, and certified 1 % gases in the other cases. The
monitoring instruments that were used are listed in Table 6-1, along with the method of
detection and the applicable operating range for each.

The sampling probe was constructed of stainless steel tubing, and was mounted onto the
particulate sampling probe assembly. Sample was drawn from all the traverse points
during the particulate sampling run. A two-way stainless steel valve was attached to the
outer end of the probe, for introduction of calibration gases for the system bias checks. A
particulate filter assembly was attached to the calibration valve to complete the probe
assembly.

The probe was attached to a moisture condensing system with a length of heated Teflon
tubing. The moisture condensing system included at least two glass impingers with short
inlet stems connected in series and immersed in an ice bath. The condensing system was
connected to the Mobile Emissions Laboratory (MEL) with a length of Teflon tubing.

Inside the MEL, the sampling tube led through a secondary moisture knockout to the
sampling pump. From the pump, pressurized sample was directed into a manifold system
for distribution to the various analyzers. The manifold system included a series of valves
for introduction of calibration gases through the manifold to the analyzers.

6.6 Tedlar Bag Samples

Tedlar bags were filled with sample gas from the flare stack according to CARB Method
422. Duplicate bags were filled from the MEL manifold and each was integrated from the
stack traverse points.

Duplicate bags were also filled with samples of the landfill gas inlet to the flare. Each bag
was connected to the sampling port with a short length of Teflon tubing, and filled slowly
with sample from the pressurized inlet pipe. The bags were sent by courier to the
analytical laboratory for next-day analysis.

(4)R92-405
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6.7 Particle Size Distribution and PM-10

The particle size distribution was determined utilizing an Andersen Samplers Mark III
Inertial Impactor. The results were used to calculate the PM-10 fraction of the total
Particulate Matter emissions. Appendix C and D include a more detailed description of
the data analysis and calculation methods.

The sampling apparatus included the Andersen Mark III Impactor with a straight sampling
nozzle mounted on a probe of stainless steel tubing. The probe was bent to provide
orientation of the sampling nozzle into the stack gas flow. The sampling probe was
connected to a standard CARB Method 5 sampling train with a connecting line of Teflon
tubing.

A single safnpling point of average velocity was chosen from the results of the initial
velocity traverse. Sample was drawn isokinetically from that traverse point through the
Impactor to provide measurement of the distribution of the particle sizes. The particles
were collected directly onto the impaction plates, as the stack gas temperature was too high
for use of substrate materials.

The Andersen Mark III Impactor includes a series of impaction plates for separation of the
sampled particles into size groups. Each impactor plate is perforated with a series of
precision drilled orifices arranged in concentric circles which are offset on each succeeding
plate. The orifice diameters on each plate are equal, but diameters decrease in size on
each subsequent downstream plate. As the sample is drawn through the Andersen head,
air jets flowing through a particular plate direct the suspended particulate matter toward
the collection area on the next plate directly below the orifices of the plate above. The
decrease in jet diameter from plate to plate results in an increase in gas jet velocity. A
sufficiently large increase in velocity increases the inertial forces acting on a subject
particle enough to overcome the aerodynamic drag of the turning airstream. The particles
then impact onto the collection surface. An insufficient increase in gas velocity allows the
particle to remain in the gas stream and to undergo another velocity increase as it passes
through the jet on the next downstream plate. Therefore, particles of smaller diameters
are impacted out on each successive downstream plate. The last plate supports a filter for
collection of the particles not impacted out on any of the plates.

(4)R92405
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Upon completion of the sampling period, extreme care was exercised while handling the
Andersen head. It was not jarred upon removal from the gas stream and was always
handled face up. This was done to prevent displacement of fractionated particulate matter
from one plate to another.

The plates were carefully removed from the head. Each plate was carefully removed from
the stack and washed with water into a separate sealed sample bottle for subsequent
analysis.

TABLE 6-1
CONTINUOUS EMISSION MONITORING EQUIPMENT

Parameter Manufacturer Model Full Scale Principle
SOz Western Research 721AT2 200 ppm Ultra-violet
NOy TECO 10A 100 ppm Chemilum.
05) Teledyne 320A 25% Fuel Cell
COy ACS 3300 20% NDIR

CO TECO 48 100 ppm GFC NDIR
(49)R92-405
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Figure 6-1 Method S Schematic
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Figure 6-2 MEL Schematic
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7 ANALYTICAL PROCEDURES

7.1 Introduction -

The procedures described in this section were used for the analysis of the samples
generated during the tests on the landfill gas fired flare station at Chestnut Avenue
Landfill.

Samples of the landfill gas were collected at the flare inlet. Flare exhaust samples were
collected in the stack above the flame zone. The samples were submitted to appropriate
laboratories for the analysis of the various constituents that have been previously described.
The following procedures were utilized:

72 Moisture Content

The principles of CARB Method 4 were used to determine the moisture content of the
stack gas. The impingers from Method 5 particulate samples were used for the moisture
analysis. The difference between the final impinger weight before the sample recovery and
the initial weight was measured in the field to the nearest 0.1 gram.

7.3  Particulate Analysis

The analysis for particulate matter was conducted using CARB Method 5 procedures.
Samples were recovered into three containers for each sampling run: 1) the probe, nozzle,
filter holder front half, 2) the filter, and 3) the impinger contents, connecting glassware,
Teflon sample line connecting the filter to the first impinger, and their associated washes.

The filters, including blanks, were desiccated for a minimum of 24 hours and weighed to
constant weight. This was defined as a difference of no more than 0.5 milligrams or 1% of
the resultant net weight, whichever was greater, between two consecutive weighings, with
no less than 2 hours of desiccation time between weighings.

All liquid samples were evaporated to dryness at 105°C in a tared beakers, desiccated and
weighed to constant weight.

(4)R92405
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7.4  Particle Size Analysis

The analysis of the individual plate wash samples was conducted in similar fashion as the
particulate matter washes. Each sample was dried and weighed to a constant weight as
defined in CARB Method 5. '

7.5  Tedlar Bag Analysis

Integrated Tedlar bag samples were taken at the inlet and the outlet of the flare station.
The methane and total gaseous non-methane organics concentrations were analyzed by
Gas Chromatography. The organic content of the sample was measured using a gas
chromatographic column which separated the non-methane organics from carbon
monoxide, carbon dioxide, and methane. The non-methane organics were oxidized to
carbon dioxide, reduced to methane and measured using a flame ionization detector. This
procedure eliminated the variable response of the flame ionization detector that is
associated with different types of organics. All results were reported as parts per million of
methane.

(4)R92-405
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8 QUALITY ASSURANCE

8.1 Introduction

The quality of the data and results was assured by the use of proper equipment and
procedures by qualified personnel. Each member of the test team had a minimum of one
year source testing experience. The equipment was calibrated as documented in Appendix
E, and operated as documented on the field data sheets presented in Appendix A. The
data were validated during input to the computer spreadsheets used for the calculations, as
shown in Appendix D.

82  General Quality Assurance Procedures and Calibrations

Each reference method for sampling and analysis includes quality assurance procedures as
an integral part of the method. Those intrinsic quality assurance checks (leak-checks,
continuous monitoring instrument calibrations, etc.) have been documented on the field
data sheets.

Other required calibrations of sampling apparatus components have been performed
according to the following procedures, which are documented on calibration sheets

included in Appendix E.

a. Pitot tube: Compared to the measurement specifications of the reference test methods
(see EPA Method 2).

b. Thermocouple/potentiometer systems: Compared to reference thermometer in ice,
boiling water and hot oil, as described in the EPA Quality Assurance Handbook, Section
3.1.2.

c. Dry gas meter: Compared to a standard wet test meter as described in EPA Method S.
d. Dry Gas Meter Orifice: Calibrated by the procedure described in EPA Method 5.

e. Aneroid Barometer: Compared to a mercurial barometer, as described in the EPA
Quality Assurance Handbook, Section 3.1.2.

(4)R92405
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f. Trip and analytical balances: Compared to Class S standard weights as described in the
EPA Quality Assurance Handbook, Section 3.4.2.

g. Probe nozzles: Measured in the field with a micrometer as described in EPA Method 5.
8.3  Participation in Audits

Kleinfelder regularly participates in audits from and of several different agencies. EPA
audit materials for some phases of some of the reference methods are generally available,
and we participate in both known and blind audits from time to time. Meter calibrations
and Orsat analysis are the most common EPA audits. Some local agencies also provide
audit materials to check the accuracy of the sampling and analysis methods. Kleinfelder
participates in the CARB certification program, and continues to gain annual re-
certification.

Specific audit materials were not included in the analysis of the samples for this project, but
have been included on other similar and recent projects. Records of the periodic audit
results from EPA audit samples, and from internal audit materials, are kept in the
laboratory log book in the Kleinfelder laboratory.

8.4 Data Validation Procedures

Data validation and editing has been governed by a philosophy of assuring the
representativeness of each piece of data to the tested process and to the body of data in the
final report. The variation of a piece of data from the average for the replicate tests or
from the norm for a particular process would have prompted an investigation of the
production of that data. The variability of the process and of the test method would be
considered when deciding the validity of data.

Validation information has been taken from several sources. First, the field data sheets,
field computer printouts and any field strip charts will act as a source for validation of the
input data and detection of any chart analysis or typographical errors. The calibration data
sheets can also assist this process in some cases. Next, the laboratory data and results will
assure that the proper samples were logged in and were properly analyzed, and that each
result is matched with the correct sample. The replicate analysis results have been checked
for statistical precision where applicable. Much of the data have been entered into
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*1992 Kleinfelder, Inc. - All Rights Reserved 8-2



computer spreadsheet programs for calculation of the results and for verification of the
field calculations. The experience of the plant process engineers or of the Kleinfelder staff
has been used to assure reasonable comparison with typical process conditions. Previous
report data from the same or a similar site have been used in some cases to compare
results. Finally, the report has been reviewed by the Project Manager and checked for
suspect data or results.

8.5  Chain of Custody Procedures

The Chain of Custody procedures used for this project included:

. Train component identification.
. Sample container identification.
. Sample labels.

. Documentation.

. Chain of custody forms.

The Chain of Custody activities were performed in sequence, and included:

. Preparation of the sampling train components in the laboratory including
_ filter holders, impingers, and other sampling equipment identified by tags
and codes.

. Sampling trains assembled in the field by the test team and component
numbers recorded on the field data sheets.

. Sampling trains returned to the recovery area as valid samples were

‘ obtained, and accompanied by the field data sheets.

. Recovery of the samples into appropriate containers labeled with the sample
number. The sample numbers were then recorded on the Chain of Custody
form.

. Transport of samples to the Kleinfelder or other laboratory with the Chain of
Custody form, and recording of the custody changes.

. Samples examined at each transfer point for integrity (broken containers,

loss in liquid, or seal integrity).

Upon completion of the required analysis, the analyst returned the Chain of Custody form
with the analytical results. Each sample was accounted for by a Kleinfelder project staff
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member. Each laboratory identified samples in its own laboratory notebooks by the field
LD. number as well as any internal identification.
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9 LIMITATIONS

This report was prepared in general accordance with the accepted standard of care that
existed in Southern California at the time the report was written. It should be recognized
that estimating possible emission scenarios and chemicals is difficult. Judgements leading
to conclusions and recommendations are generally made with an incomplete knowledge of
the facility. Kleinfelder should be notified for additional consultation if the client wishes to
reduce the uncertainties beyond the level associated with this report. No warranty,
expressed or implied, is made.

This report may be used only by the client and only for the purposes stated, within a
reasonable time from its issuance. Land or facility use, on and off-site conditions or other
factors may change over time, and additional work may be required with the passage of
time. Any party other than the client who wishes to use this report shall notify Kleinfelder
of such intended use. Based on the intended use of the report, Kleinfelder may require
that additional work be performed and that an updated report be issued. Non-compliance
with any of these requirements by the client or anyone else will release Kleinfelder from
any liability resulting from the use of this report by any unauthorized party.

(4)R92405
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KLEINFELUER, ING,

TRAIN RECOVERY SHEET
oaTE_¢/24/52 RUN#7A¢*s” METHOD_GARB S
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TECHNICIAN _ K IMP.SOLUTION DI [/ ©

SOLUTION VOL. (ml) DESCRIPTION
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DESCRIPTION I H
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h I NUMBER DESCRIPTION
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KLEINFELDER, INC.
Diamond Bar, Californis

LABORATORY DATA
PARTICULATE DRYDOWNS

TEST DATE /23— 24/ /52

ANALYST gy‘ mﬁ/ f&o—é«u—ﬁ,
g |
ol e A el el ey
RUN NO. zﬂ-/oz ;—6-
S Ve ® 1| g 4 /05 5475 |709.547¢ 8,000 S 1
| 20 22| Bod 4 oS 2 /10,3627 | 0,402
Z2 | %3 | Beg {1109 9ed? |/69.8609 | 8. 0837
7§24 5es” | /0572371 /09,2258 0,8013
7 4 *ts bo¥ {_|ne./iz3 o 16 8| 40005
A Rat’ B0 [ |r05. 6780 435,074 | ¢ 6031
9 1*7 £o t V%39 %282 6.0e52—
9 17 | roe | 11143254 Lyved g24] 4 p0d§
RUN NO. A7~ 10 53 -
IABORATORY QONTROL NO.
7 (e ®)| Al I fo5. (624 | 183 459V 6.0/32_
2 #2 | Foz (|26 7%2\014.53% | 50650,
73 *3 | fost { /5. % | /S dmas) 9, 4053
so b 2d | Fsz (w3 3722|113, 275] 0. ps5
/o | *5 ' Wy
e Zeoif / L /353 r/z/./azo.J 8.0607%
/0 6| Foy [ 33062 |42 - 0. 6079
8 #2 | Fez i luzzte 17 cost| 6,0/724
SN 29y | B2 / /05 42 32| /05, 6720 0,000 7 ]
RN NO. } 1
LABORATORY QONTROL NO.
IF
|
4 FILTER CATCH
F = T
AF = TOTAL VOLIME / ALIQUOT VOLIME



KLEINFELDER, INC.
Diamond Bar,

LABORATORY DRTA
PARTICULATE DRYDOWNS

DATE ANALYZED
TEST DNTE /24 /5=
DATE FINISHED FACILITY TP
ANALYST___‘_}.W gz____ BFEr C '614«.{—"
JFRACTTON amxmﬁé ALI GROSS WI' | TARE WI' |(NET WT * AF) - BLANK = FINAL
FILTER nc?gr (gm) (gm) (
RN NO. AaeT .7 //2//52
LABORATORY CONTROL NO
L N Frltey | O2cd / 0,002 oot | p.00f8g =4 Fuy”
2 RFreqs+ | Los” / /1. 456D /. 4535 | s.00 /z/-: ~ /o 200,
v sk | Dod ! s ded7 g tizs | dovezl =¢.2.7,
2z 1k | pog l /17,0505 |nP.o5ts e.oo-?dya. = 2.0 A
= | / 7
f—é«,/’" /7 2
RUN NO. A48T % 2 2/22-/9 — 3
LABORATORY . :
N | 6249 l s Yoy |o.dodl | 0.00274 = 2.7
| 2 et | DO0G / (7.4547 |13 4335 o./m;z:‘!- /2
> E‘wé, Do 2~ { //(;.73?4 I, 1235 ﬁ.aej‘?«l. = 3,5-‘-‘;?:/
32 1Bact 200 ( Mo 442l Vil 130 | 2. o/_gl /R
J 7
L Tiead = 19.4
RN NO. A% s ' ﬁ ]
.. No. e S 2/24/52
h Ve | 8205 / a.deddo o Loty | 0.01224, —.z ./1.2.,;:
‘l freir—t ctf / 7‘].37—34 ‘1.32—# 0:00054 = 0.5 sy
é 19{“4;_ Ao 2— { /16, 52‘26[ /0. %] ﬂ,[)l#/ﬁr 2 (/4 /&-1,/
S VBuck | Ao / 700, 9¢22  Yuze. 33 0054 = &9
I | Y
I l Tot| = 22.%
FRACTIONS: T +
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21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

environmental consuitants
laboratory services

January 23, 1992 LTR/O364§§

Kevin Crosby
Kleinfelder, Inc.

1370 Valley Vista Drive
Suite 150

Diamond Bar, CA 91765

re: Project: BFI Chestnut

Dear Kevin:

Please find enclosed the laboratory analysis report, gquality
assurance summary, and the original chain-of-custody form for

two Tedlar bag samples received on January 22, 1992.

The samples were analyzed for methane, total gaseous non-methane
organics TGNMO), carbon monxoide, and permanent gases.

Sincerely,

—~

AtmAA, Inc.
S
Miéﬁgel L. er :

Laboratory Director

Encl.
MLP/kp
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21354 Nordhoff S, Suite 113, Chatsworth, CA 91311 (818) 718-6070 » FAX (818) 718-9779

environmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Methane, TGNMO, Carbon Monoxide, & Permanent Gases
Analysis in Tedlar Bag Samples

Report Date: Janwery 23, 1992
Project No.:  70-4107-22
Site:  BFI Chestnut
Date Received:  Janumry 22, 1992
Date Analyzed: January 22, 1992

ANALYSIS DESCRIPTION

Methane, total gaseous non-methane organics (TGNMO), and carbon monoxide were analyzed
by flame ionization detection/total combustion analysis, SCAQMD Method 25, analysis portion.
Nitrogen, oxygen, and carbon dioxide were analyzed by thermal conductivity detection/gas
chromatography (TCD/GC).

AtmAA Lab No.: 90222-1 90222-2
Sample LD.: Inlet 1 Outlet 1
LFG | Fiare Exhst. |
(Coneentration in ppm, v/v)
<1
6080 354
18.0 164

(Coneentration in %, v/v)

39 80.1
064 112
anz2

*x.0 103

TGNMO is total gaseous non-methane organics measured and reported as ppm methane.

The reported oxygen concentration includes any argon present in the sample, calibration is based
on a standard atmosphere containing 20.95% axygen and 0.93% argon.

el L

lﬁclnelLPorter

page 1 of 2



QUALITY ASSURANCE SUMMARY

(Repeat Analysis)
Project No.: 70-4107-22
AtmAA No.: 238
Site: BFI Chestnut
Repeat Analysis Mean % Diff.
Run#1 | Rum #2 Conc. |From Mean
(Concentration in ppm, v/v)
5900 6250 6080 29
16.5 16.2 16.4 0.92
(Concentration in %, v/v)
799 80.3 80.1 0.25
113 11.0 11.20 13
31.2 31.3 31.2 0.16
349 35.1 35.0 0.28

A set of 2 Tedlar bag samples, laboratory numbers 90222-(1 & 2) was analyzed for methane,
TGNMO, carbon monoxide, and permanent gases.  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 6 repeat measurements from the sample set of 2 Tedlar bag samples

is 0.97%.

page2of 2
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78\ N\ 21354 Nordhoff St, Suite 113, Chatsworth, CA 91311 (818) 718-6070 « FAX (818) 718-9779
environmental consultants
laboratory services

January 24, 1992 LTR/039/92
238

Kevin Crosby
Kleinfelder, Inc.

1370 Valley Vista Drive
Suite 150

Diamond Bar, CA 91765

re: Project: BFI Chestnut

Dear Kevin:

Please find enclosed the laboratory analysis report, quality
assurance summary, and the original chain-of-custody form for
four Tedlar bag samples received on January 24, 1992.

The samples were analyzed for methane, total gaseous non-methane
organics (TGNMO), carbon monoxide, and permanent gases.

Sincerely,
AtmAA, Inc.

Mic dgféf. gorter

Laboratory Director

Encl.
MLP/kp



- /o), AmAA.,

A\

/N, 21354 Nordhoff St., Suite 113, Chatsworth, CA 91311 (818) 718-6070 - FAX (818) 718-9779

snvironmental consultants
laboratory services

LABORATORY ANALYSIS REPORT

Methane, TGNMO, Carbon Monoxide, & Permanent Gases

Report Date:
Project No.:
Site:

Date Received:
_ Date Analyzed:

Analyzisin Tedlar Bag Samples

January 24, 1992
70-4107-22

BFI Chestnut
January 24, 1992
January 24, 1992

ANALYSIS DESCRIPTION

Methane, total gaseous non-methane organics (TGNMO), and carbon monoxide were analyzed
, by flame ijonization detection/total combustion analysis, SCAQMD Method 25, analysis portion.
. Nitrogen, oxygen, and carbon dioxide were amalyzed by thermal conductivity detection/gas

chromatography (TCD/GC).

_ AtmAA Lab No.: 90242-1 90242-2  90242-3 00242-4
SampleID.: | Iniet#2 | Hnlet #3 |Exhaust #2 |Exhaust #3 |
(Concentration in ppm, v/v) :

_ Components:

A <1 <1

6640 6780 3.73 3.50

_ 19.2 160  NR NR

(Concentration in %, v/v)

44 36.8 NR NR
0.80 1.97 NR NR
.38 29.1

4.2 324 NR NR

TGNMO is total gaseous non-methane organics measured and reported as ppm methane.

The reported oxygen concentration includes any argon present in the sample, calibration is based

NR - analysis not requsted

on a standard atmosphere containing 20.95% axygen and 0.93% argon.

page 1 of 2
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QUALITY ASSURANCE SUMMARY
(Repeat Analysis)

Project No.: 70-4107-22
AtmAA No.: 238
Site: BFI Chestnut

Repeat Analysis Mean % Diff.
Run#1 | Run #2 Conc. |From Mean

(Concentration in ppm, v/v)
6840 68440 6640 3.0
194 19.0 19.2 1.0
{Concentration in %, v/v)
Hu1 346 34.4 0.73
0.86 0.75 0.80 6.8
30.8 30.8 30.8 0.0
342 34.2 34.2 0.0

A set of 4 Tedlar bag samples, laboratory numbers 90242-(1-4) was analyzed for methane,

TGNMO, carbon monoxide, and permanent gases. 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 6 repeat measurements from the sample set of 4 Tedlar bag samples
is 1.9%.

page 2 of 2
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KLEINFELDER, INC.
Diamond Bar, CA

Client : BFI Chestnut Avenue Landfill

Source : Landfill Gas Flare Exhaust

Test Date: 01/21/92

Run No. : Part. #1

Standard Temp.: 60 deg.F Standard Press.: 29.92 in. Hg

PLANT GAS FLOW DATA

Stack Diameter (inches)

Stack Cross-Sectional Area (sq.ft.)
Barometric Pressure (inches Hg.)
Oxygen Content (%)

Carbon Dioxide Content (%)
Moisture Content (%)

Stack Temperature (deg.F)

Stack Static Pressure (inches water)
Stack Gas Dry Molecular Weight
Velocity Pressure (sq.rt. inches water)
Pitot Tube Correction Factor
Velocity (ft. per sec.)

Exhaust Gas Flow Rate (ACFM)
Exhaust Gas Flow Rate (DSCFM)

FIELD SAMPLING DATA

Dry Gas Volume Metered (DCF)

Dry Gas Volume Sampled (DSCF)

Dry Gas Meter Temperature (deg.F)
Dry Gas Meter Gamma '
Average Orifice Pressure (inches water)
Total Run Time (min.)

Nozzle Diameter (inches)

Isokinetic (%)

ANALYTICAL DATA

Moisture Recovered (mls)
Nozzle,Probe & Washes (mg)
Filter (mg)

Impingers (mg)

EMISSION DATA

Front Half (gr/DSCF)
(1b/hr)

Back Half (gr/DSCF)
(Ib/hr)

Total  (gr/DSCF)
(Ib/hr)

93.00
47.172
30.06
12.80
7.20
8.536
1386.50
-0.05
29.67
0.16
0.84
16.92
47895.00
12392.82

49.585
52.608
43.50
1.020
1.01
96.00
0.6250
97.91

105.8
1.20E+00
4.80E+00
1.32E+01

1.76E-03
1.87E-01
3.87E-03
4.11E-01
5.63E-03
5.98E-01
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KLEINFELDER, INC.
Diamond Bar, CA

Client : BFI Chestnut Avenue Landfill

Source : Landfill Gas Flare Exhaust

Test Date: 01/22/92

Run No. : Part. #2

Standard Temp.: 60 deg.F Standard Press.: 29.92 in. Hg

PLANT GAS FLOW DATA

Stack Diameter (inches)

Stack Cross-Sectional Area (sq.ft.)
Barometric Pressure (inches Hg.)
Oxygen Content (%)

Carbon Dioxide Content (%)
Moisture Content (%)

Stack Temperature (deg.F)

Stack Static Pressure (inches water)
Stack Gas Dry Molecular Weight
Velocity Pressure (sq.rt. inches water)
Pitot Tube Correction Factor
Velocity (ft. per sec.)

Exhaust Gas Flow Rate (ACFM)
Exhaust Gas Flow Rate (DSCFM)

FIELD SAMPLING DATA

Dry Gas Volume Metered (DCF)

Dry Gas Volume Sampled (DSCF)

Dry Gas Meter Temperature (deg.F)
Dry Gas Meter Gamma

Average Orifice Pressure (inches water)
Total Run Time (min.)

Nozzle Diameter (inches)

Isokinetic (%)

ANALYTICAL DATA

Moisture Recovered (mls)
Nozzle,Probe & Washes (mg)
Filter (mg)

Impingers (mg)

EMISSION DATA

Front Half (gr/DSCF)
(Ib/hr)

Back Half (gr/DSCF)
(tb/hr)

Total  (gr/DSCF)
(ib/hr)

93.00
47.172
30.14
12.70
7.40
8.819
1358.00
-0.05
29.70
0.16
0.84
16.77
47467.06
12469.04

49.110
52.293
43.00
1.020
1.00
96.00
0.6250
96.73

109.0
1.20E+00
2.70E+00
1.55E+01

1.15E-03
1.23E-01
4.57E-03
4.89E-01
5.72E-03
6.12E-01
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KLEINFELDER, INC.
Diamond Bar, CA

Client : BFI Chestnut Avenue Landfill

Source : Landfill Gas Flare Exhaust

Test Date: 01/24/92

Run No. : Part. #5

Standard Temp.: 60 deg.F Standard Press.: 29.92 in. Hg

PLANT GAS FLOW DATA

Stack Diameter (inches)

Stack Cross—Sectional Area (sq.ft.)
Barometric Pressure (inches Hg.)
Oxygen Content (%)

Carbon Dioxide Content (%)
Moisture Content (%)

Stack Temperature (deg.F)

Stack Static Pressure (inches water)
Stack Gas Dry Molecular Weight
Velocity Pressure (sq.rt. inches water)
Pitot Tube Correction Factor
Velocity (ft. per sec.)

Exhaust Gas Flow Rate (ACFM)
Exhaust Gas Flow Rate (DSCFM)

FIELD SAMPLING DATA

Dry Gas Volume Metered (DCF)

Dry Gas Volume Sampled (DSCF)

Dry Gas Meter Temperature (deg.F)
Dry Gas Meter Gamma

Average Orifice Pressure (inches water)
Total Run Time (min.)

Nozzle Diameter (inches)

Isokinetic (%)

ANALYTICAL DATA

Moisture Recovered (mls)
Nozzle,Probe & Washes (mg)
Filter (mg)

Impingers (mg)

EMISSION DATA

Front Half (gr/DSCF)
(Ib/hr)

Back Half (gr/DSCF)
(Ib/hr)

Total  (gr/DSCF)
(1b/hr)

93.00
47.172
30.12
11.80
8.80
9.040
1441.00
-0.05
29.89
0.15
0.84
16.37
46326.26
11602.22

48.880
49.448
69.00
1.020
0.93
96.00
0.6250
98.30

105.9
5.00E-02
1.22E+01
1.00E+01

3.82E-03
3.80E-01
3.12E-03
3.10E-01
6.94E-03
6.91E-01
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KLEINFELDER, INC.

EXAMPLE CALCULATIONS
METHODS 1 THROUGH 4
Plant;, g FT Cl@;ﬁw—f Aye (Jﬁt‘fé‘:“ Date: 2] Jem 9 Z :
Loa.non;_E(_C_t e é)c[ma.& - Run No; P af"/' #:-4-

STANDARD CONDITIONS
Temperature Tgq (O _OF Pressure Py /772 "Hg
METER VOLUME CORRECTED FOR LEAK

Vm = (Vm) - (Li - La) (Ti)

Vm = (¢4.58) - ( /6-/——)—( )

Vm = g q'ﬁftz’
STANDARD METER VOLUME. DRY

Vmgg = (Vm) (Y) Tstd .Cﬂz_ﬁgé_ll@

Vingy =@ %5)(1-0L xmgqx,cw 10 /13.6)

(%5:5) 72
Vg =_ S52-L0C __ft3
WATER CONTENT OF GAS
Water in Sample

Vwgg = (0.0000894) (Tstd)(Vic)

Vwgg = (0.0000894)( 520 )(i% %)
Vwgg =_H.UBY 3
Water in Stack Gas

Bwo = 100 (Vwgg) / (Vwgq + Vmgg)
Bwo = (100)(H-96Y) / (4 76{ +52608 )
Bwo =_ .95 Fovol




Samuration Water Volume

Use smaller value of Bwo or Bsat in all calculations asking for Bwo.
DRY GAS MOLECULAR WEIGHT

MW, = 0.32(%0,) + 0.44(%CO) + 028(%CO+%N,)
MW, = 0.32(126) +0.44(F-2)+028(</-° +680)

MWy = X9 Y
WET GAS MOLECULARE WEIGHT

MW,, = MW4(1 -Bwo/100) + 18(Bwo/100)
MW,, = (37&9)(1 -8.557100) + 18(8.55/100)

1b/mole

MW, =_28.okoF  Ib/mole
STACK GAS VELOCITY

Vs = 85.48(Cp)(P)(Ts/(MWw)(Pb+Ps/ 13.6))05
Vs = 85.48(26 (0. 0 IG5 (28467(30-06 +7085/13.6))05

Vs

1e.BIT  ft/sec




STACK CROSS-SECTIONAL AREA
Circular Stacks
As = (3.1416)(Ds2)/576
As = 3.1416 (93 )2/576
As=_4dT.13Z-s2
Rectangular Stacks

As = (L)(W)/144
As=( ) )44

As = fi2
VOLUMETRIC FLOW AT STACK CONDITIONS
Qa = (Vs)(As)(60)
LF cn oo
Qa = (\bH(47.19(60) ci fiu\i;jer G?r \}chc;l-%,cx-‘Q" -
Qa = 41, 810 __ACFM
Wmm

Qsw = _s_Qa).C[ﬁd).(Eb_:'-_l’.sj.l:z.ﬁJ
S Pstd

Qsw = ( 418°)( 20 ) (30:66+-06Y]13.6)
(6465) (2390)

Qw=_13525 SCFMW
VOLUMETRIC FLOW AT DRY STANDARD CONDITIONS
Qsd = Qsw (1 -Bwo/100) '

Qsd = (13$2)(1 - §.55/100)
Qsd=_12,369 SCFM,D




B2

w
8

ﬁgégﬁﬁ“"?@

")
g 4
(%

Qsd
Qsw
Ti
Tm
Ts
Tstd

Vsat

NOMENCLATURE

cross-sectional area of nozzle
cross-sectional area of stack

saturation volmme of water at stack temperature
moisture content of stack gas

pitot tube calibration coefficient

stack diameter

length of rectangular duct

maximum allowable leak rate

observed leak rate

dry molecular weight of stack gas

wet molecular weight of stack gas

barometric pressure

static pressure of stack gas

standard pressure

stack gas volumetric flow, stack conditions
stack gas volumetric flow, dry standard condition
stack gas volumetric flow, wet standard condition
total test time

dry gas meter temperature

stack temperatare

standard temperature

volume of liquid collected

gas volume at meter condition

gas volume at dry standard condition

stack gas velodity

saturated vapor pressure of water

water volume at standard conditions

width of rectangular duct

accuracy of dry gas meter

orifice differential pressure

velocity préssure head(average of square roots)
carbon monoxide content of stack gas

carbon dioxide content of stack gas

nitrogen content of stack gas

oxygen content of stack gas

£t2
%vol
%ovol

"H0

%ovol
Yovol
Govol
ovol



KLEINFELDER, INC.
EXAMPLE CALCULATIONS

METHOD §
pant. BFT Chontoot Ave LadC Ll pae Y2zi/92

Location; F Lgcg ﬂ,r !&gs’\" Run No.; P“-’ "'

STANDARD CONDITIONS
Temperature Tyg €0 OF Pressure Pyy 29.72 "Hg

ISQW
(T i)(Pb+ gs/ 13.6)( gs)(An)(l “Bwo,100)(Tstd)

26 )(30% + 0.5 cr/ls 6)(B572)(c. 72 Y(1-85/100)(3 20)
(- 49,52 (d-6C 1 Pouds)

LABORATORY RESULTS(mg)
Actual Water Acetone MeCl
Front Half
Filter
Back Half
PARTICULATE CONCENTRATION Totl Prt (Foot g Baek)
Dry Standard Conditions

Csd = 0.01543 (Wp) / (Vinga)
Csd = 0.01543 (19.2.)/(S2-58)

d=_0.005w3| gr/DSCF



Wet Standard Conditions

Csw = Csd (1 - Bwo/100)

Csw = (0.0 )(1 - %55 /100)

Cow=_ (.00S|\S ~ gi/WSCF
Actual Stack Conditions

Ca = (Cod) (T (b + s/13.6) (1 - Bwo/ 100
s T

Ca = (50%A( 520 1ot =055 1-§55/100
(G%JW( /100)

PARTICULATE EMISSION RATE
Ep = (Csd) (60) (Qsd) / 7000
Ep = (&-@%3)(60)( i43¢9)/7000
Ep=_0S9F Ib/hr




SREITYIE

Pstd
Qsd

Ts
Tstd

Vmgy
Vs

NOMENCILATURE

cross-sectional area of nozzle
moisture content of stack gas
particulate concentration at stack condition

~ concentration at dry standard condition
. concentration at wet standard condtion

particulate emission rate

isokinetic variation

barometric pressure

static presuure of stack gas

standard pressure

stack gas volumetric flow, dry std condition
total test time

stack temperature

standard temperature

gas volume at dry standard condition
stack gas velocity

weight of particulate matter collected



P ok

- i)ca,m\pL_e Celeslodion of PM-lO

" Feow acph o dgpendiv Mz
% 4 iDum = F6T for UL otz

Tkl Packieolde Run*2 s
‘.b/k(‘ = 0/ % 0,36 = &etae = PM-I1O Ewmission

- 8"]35;7:‘-0_0_05? * .A__széhm,,,?r/.o-fQQ,".L, ) P'\'_\‘lQWCco_@j@L

P
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- ol =g @y ¥ U0 ¥ LSEIXG % SheFd

Tt Ocas W0y = 2.8 % Abol* LSBLE ¥ 12,398= 0703 '
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P. 258

— “ \b/M’Mg{"*- | ZKQMQLQ C,&.Q Cu A;f‘lck\
_ 7 %
#/um gew ~_#7i°“( )
B Mu&%ﬁr
T GFL)— .
- MuUbe - Zo Ch‘c/ X 1012 8€Y/eF * SCEM % GO Hi%nr
— Wy
o X o gew
_ TaMBEY

 For Ruon ®:4  BCMg>3L2%, SCFM=6/3, NixWiczoF

 MMBR/l = 5,312 X (DIZ K 613 X6O = MGl
| A
[ X10

_ dhuste s 2TN61 = 006

:fj“! ixW\PCL ¢°»QC/_ B ;:[::&#;— Fé-u «»%\;—— ,
s~ A (WY~ Febust OWBE(WAD X 00
- . Y Tt Q“ﬂ*ﬁ(\\u/ﬁ,()

For fon A K % = 9.43-D.U ¥ 100 = 98.827
3.43




Meter Box No. 29§53 Date /7_-3-—7/

Barametric Pressure ~9, Y%

KLEINFELDER, INC.
City of Industry, California
POST TEST METER BOX CALTERATION FORM

Calibrated by /' #arr,'(‘7

Ambient Tamp 77 3 Pre Test Y,
Project Name g7 Arush Project No. >ovo22 - 22Hrun Vac
BEK cAmoFi REEIELEY
Gas Volume Temperatures
Orifice | Wet Test| Dry Gas | Wet Test| Dry Gas | Time Y, He,
Meter Meter Meter Meter
(in. BO) | (£€) | (¢€) | ¢FH | CFH | (min)
H \ Va Tw Tq T
0] |55 420 [ 23,5 | K0 10 | p.0a5 |1.487
H 0'7 5’“5‘5_9 S-.Q'(gc 73'0 g/ /O f.O)é /,677
i 0.7 |54/ | S4IS 730 | g3 o |13 | nTes

METER BOX CALIBRATION HISTORY

last Calilration Date .

Y, of Calibration

Y, A% [, 027

R —

Hei = r.48°

Calibrated by /), /7'4m't7




KLEINFELDER, INC.
City of Industry, Califarnia
FOST TEST METER BOX CALIBRATTON FORM

Hlteracho.;‘ng;Data/—;?—qQ\ Calihrated by

I 24
Barametric Pressure 2.4.Y/ Amhient Tep 74/ Pre Test Y,
Project Name Project No. Hrun Vac
Gas Volume Tenperatures
Crifice | Wet Test | Dry Gas | wet Test Dry Gas | Time Y He,

Meter Meter Meter Meter )
(in. H,0) [ (££5) (£2) C F) CF (min)
H T, T, T,

0.(/ 54657 5155{ 73.% 76 ’0 t.ol7 /. 617

0-1 |55 (5377 73,5 | 78 | |4 o) | ).227

0.9 |SY] |5.33% 73,0

g0 16 | loax |[738

lYl A% foaD l

He: = 167

METER BOX CALIBRATION HISTORY

Last Calibration Date . Calitrated by

Hg of Calihration Y, of Calitration




Dick Manns Company

LIQUID AND GAS - HOWMETER CALIBRATION SERVICE

Phone (213) 596-1559 < FAX (714) 827-0823 °+ 10571 Calle Lee—133 ¢ Los Alamitos, CA 90720
[CUSTOMER TYPE OF INSTRUMENT:
KLEINFELDER, INC. et Test Mever
Air @ 14.7 PSIA & 70°F.
DATE CALIBRATION INTERVAL BAROMETER HUMIDITY
5-23-91 12 months 48%
SERTALNO. ASSET NO. MODEL MANUFACTURER
14AX-5 63111 P.S.
RATED ACCURACY TEST UNITS N.IST, TEST RESULTS
T s A-3 M-0122 X ASRECEIVED  CJADJUSTED
INDICATED ACTUAL
S.C.F.M. S.C.F.M.
.02 .0200
.05 .0516
.08 .0803
.10 .1004
.15 .1510
.20 .2009

ALL TEST UNITS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY AS PER MIL-STD-45662A.

[mAN
_BM

APPROVED BY

S Aarvwnrs




KLEINFELDER, INC.

Diamond Bar, California

PITOT TUBE CALIBRATION

Tube ID: Iowl Date: d— 28 —92  Calibrated By: /47 M
4
A-SIDE PLANE
J NOTE :
LONGITUDINAL A
TUBE AXIS™ = a 1.05 D,< P <1.50 D,
Pa = Pg
- ‘3 t
(()34?601 <D, < 0.95 CM B-SIDE PLANE D, -—L—
/16 IN.)" (3/8 IN.) P[50

.o 2
|r z- 0003




j
E, Dife, = (M Temp.+ 460) - Mm+fao)

KLEINFELDER, INC.
Diamond Bar, Caltfornia
TEMPERATURE SENSOR CALIBRATION DATA FORM

Dete (-27-91 LJ}C Thermocouple No. Pnb,_g:‘

Barametric Pressure 2":1;_ y~ in. Hy Anmbient Temperature °F

C&lilratedby HGA"%' Reference: Mercury in glass Q(Z;
Other

Refe;;:t‘ne Reference le Difference
Po. Thermcmeter m-gter
Number q;ecigy

( ) (g F) ( F) ¥ _]

1 Lee hatd, 31§ 30.8
F 1 |Dveellbatte ] 247 1535
ty 2"‘{‘ 2";.7-

(Muw-uco X 100



Scott Specialty Gases, InC.  ggaewen yic 5 7 99

2600 CAJON BLVD., SAN BERNARDINO, CA 92411-0000 8/21/91
PHONE: 714-887-2571 FAX:714-887-0649
KLE INFELDER PROJECT #: 02-15483
1370 VALLEY VISTA DRIVE PO #: 70-1621-111
SUITE 1560
D IAMOND BAR } CA 91765-0000
CYLINDER ®#: ALMO11781 ANALYTICAL ACCURACY: +/-1%
REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT ION { MOLES) U/M
SULFUR DIOXiDE 180.0 PPM 180.0 PPM
N1 TROGEN BALANCE N/A

DATE OF ANALYSIS: 8/21/91

ANALYST: ""Zazézfgnnson APPROVED BY: .~ Z S

MAYNAR ““ROBERT SHEALY

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
SATON ROUGE, LOUISIANA



neoivow 5k v

_ Scott Specialty Gases, Inc.
|

2600 CAJON BLVD., SAN BERNARDINO, CA 92411-0000 8723791
- PHONE: 714-887-2571 FAX:714-887-0549
KLE INFELDER PROJECT #: 02-15454
— 1370 VALLEY VISTA DRIVE PO #: 70-1621-111
SUITE 150
DJAMOND BAR CA 91765-0000
ATTN: ROLAND HEBERT
CYLINDER #: AAL1072 ANALYTICAL ACCURACY: +/-1X%
- REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT ION ( MOLES) U/M
_  SULFUR DIOXIDE 100.0 PPM 100.2 PPM
NITROGEN BALANCE N/7A

NOTES: GRAVIMETRIC MASTER GAS- CERTIFIED TO HAVE BEEN
BLENDED AGAINST NIST CERTIFIED WEIGHTS AND
VERIFIED TO BE CORRECT BY INDEPENDENT LABORATORY

ANALYSIS. CYLINDER PRESSURE = 1915 PS|
-
-_\m DATE OF ANALYSIS: 8/23/91
ANALYST: /5 APPROVED BY; -~ -__(%E_‘ag‘féi
MAYNARD JOFNSON ROBEAT SREALY
<

PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
- BATON ROUGE, LOUISIANA
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TELEX: §10- EB ) 2 1940

SCOtt walty Gases . aveon o PHONE: 714-867-25T1

Scott Environmental Technology Inc.2600 CAJON BLVD., SAN BERNARDINO, CA 82405

Date: ____2/14/90
KLEINFELDER Our Project No.: 4842
526 HOFGAARDEN
: 0001-0
CITY OF INDUSTRY, €A 91744 Your P.O. No.: _71¥10001-001
PAGE 1 of 2

Gentiemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, uniess otherwise indicated.

ANALYTICAL REPORT

Analytical Analytical

Cyl. No. ___AAL-3328  Accuracy _*1% Cyl. No. __ALM-11662 Accuracy __ 1%
Component Concentration Component ntration
‘CARBON DIOXIDE 19.08% NITRIC OXIDE : 6507.3 ppm
NIST TRACEABLE TO CRM1675 | NOX é 507.9 ppm
NITROGEN BALANCE * SRAVIMETREC MASTER GAS
\ NYRROGEN BALANCE
wj ALM-5695 Analytical | ¢

Cyl. No. Accuracy

Cyl. No. _ALM-3487 .
Component ntration Component Concentration
SULFU IXOIDﬁ 100.0 ppm NITROGEN DIOXIDE 235 ppm

| NITRIC OXIDE 189.6 ppm

NITROGEN BALANCE NOX 424 .6 ppm

*GRAVIMETRIC MASTER GAS NITROGEN BALANCE

N0O2 +5% ANALYSIS

Analyst Approved By
*CERTIFIED TO HAVE BEEN BLENDED AGAINST NIST CERTIFIED WEIGHTS
CORRECT BY INDEPENDENT ANALYSIS.

The caly Rability of this Company for gas which falls 10 comply with this anslysis shall be replacement thereo! by the Company without extra cost.

VERIFIED TO BE

PLUMBTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BOSTON, MASSACHUSETTS / BATON ROUGE, LOUISIANA
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. ' ANALYTICAL REPORT — cont'd
| PAGE 2 of 2

Date: —2/14/90

KLEINFELDER Our Project No.: —4842
Your P.O. No.: —21Y10001-001

Analytical . Analytical
Cyl. No. __ALM-3484 Accuyracy__t_l_%_ Cyl. No. Accuracy
Component ~ Concentration Component Concentration
SULFUR DIXOIDE 1010 ppm

*GRAVIMETRIC MASTER GAS

NITROGEN BALANCE
Analytical A
Cyl. No. _ALM-8304 Accuracy___1% Cy!. No. A
Component Concentration Component Ltmion
CARBON MONOXIDE 45.74 pom ‘
* GRAVIMETRIC MASTER GAS %
NITROGEN BALANCE =%

L, R
o

%‘ﬂ Analytical
Cyl. No. Atcuracy Cyl. No. Accuracy
Componegt Concentration Component Concentration

* CERTIFIED TO HAVE BEEN BLENDED AGAINST NIST CERTIFIED WEIGHTS AND VERIFIED TO BE
CORRECT BY INDEPENDENT ANALYSIS.
Analyst Approved By

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES
ACUBLEND®  CALIBRATION & SPECIALTY GAS MIXTURES  PURE GASES
ACCESSORY PRODUCTS  CUSTOM ANALYTICAL SERVICES
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APPLICATION FOR AUTHORIZATION
TO USE

{Document and Date)

TO: Kleinfelder, Inc.
1370 Valley Vista Drive, Suite 150
Diamond Bar, California 91765

Attention: Russell E. Erbes, Regional Manager

FROM:

Name of person/entity

Address

City, State, Zip Code

" Telephone Number
Gentlemen:
Applicant hereby applies for permission to use: /
(Repeat document name and datc)

for the purpose(s) of:

(state here why you wish to do what is contemplated as sct forth above)

Applicant understands and agrees that the above-referenced document is copyrighted and
that Kleinfelder, Inc. is the c?yritgglt owner and that unauthorized use or copyinf of such
document is strictly prohibited without the express written permission of Kleinfelder, Inc.
Applicant understands that Kleinfelder, Inc. may withhold such permission at its sole
discretion, or grant such permission upon such terms and conditions as it deems acceptable,
such as the payment of a re-use fee.

Date:

Applicant
BY:

Name
ts;

Title



