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EMISSION FACTORS FOR LANDFILL GAS FLARES

The San Diego Air Pollution Control District (District) contracted the South Coast
Environmental Company (SCEC) to source test the Arizona Street and Bell Junior
High School landfill gas flares. The sites were source tested for SOx, NOx, CO,
TOG/ROG, particulates, and speciated toxic organic gases between March 30
and April 7, 1992.

The source test results of SCEC have been reviewed and approved by the District
Monitoring and Technical Services Section (M&TS). District Toxics Engineering
Section has generated the following emission factors for landfill gas flares using
the M&TS approved source test reports. The-emission factors are presented
below in units of lbs of contaminant per million BTU.

Emission Factors for Landfill Gas Flares (Ibs contaminant/mm BTU).

Contaminant | Arizona Bell Average | Recommended* | SCAQMD
SOx 0.0077 0.0105 0.0091 0.01 0.001
NOx 0.0825 0.0562 0.0694 0.10 10.05
CO <0.0170 | <0.0181 | <0.0176 0.02 0.19
Particulates 0.0106 0.0207 0.0157 0.02 0.07
ROG** 0.06 0.42

* Recommended for permit processing.

** Inlet concentrations of 0.2 and a conservative destruction efficiency of 70% will
be used for the purposes of permit processing.
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ENGINEERING'S METHODOLOGY.

Both energy and mass balance were performed to verify the source test report
information approved by M&TS. A carbon balance was used to determine the
landfill gas flow at the inlet. A hydrogen balance was used to verify the methane
content of the inlet landfill gas. Data from Arizona Run #3 and Bell Run #1 were
determined to be acceptable after adjustment of the outlet stack temperatures,
landfill gas inlet flow rates, and inlet methane concentrations.

An Excel spreadsheet was developed to calculate the energy at the inlet and at
the outlet of the flare, the heat of combustion of the landfill gas, and the heat loss
by the flare. Test results were adjusted to develop more accurate operating
parameters. These operating parameters were verified by inspecting the heat
loss as a percent of the total heat output.

Table 1 lists the key operating parameters that were used to produce reasonable
energy balances and to determine the landfill emission factors.

Table 1. Flare Operating Parameters.

PARAMETERS ARIZONA BELL
Stack Temperature 2110°R 2010°R
Inlet Flow of Landfill Gas 242 cfm 316 cfin
Methane Content at Inlet 60% ' 55%

STACK TEMPERATURE CORRECTIONS.

It was discovered that SCEC's temperature readings may have been taken
improperly and the temperature probe may have been calibrated incorrectly. At
Arizona Street, M&TS noticed the SCEC did not allow the temperature probe to
reach equilibrium after reinserting the probe into the next port or sampling
location. M&TS corrected for this incorrect measurement technique and
approved a temperature value of 1903°R. No correction was made by M&TS for
the possible calibration error. The thermocouple installed in the site flare
displayed an average temperature of 2110°R. A difference of 207° is observed
between the two temperature probes.

Temperature readings were apparently performed properly at Bell. SCEC
measured an average temperature of 1776°R. The thermocouple installed in the
site flare displayed an average temperature of 2010°R. A difference of 234° is
observed between the two temperature probes.

It is believed that the temperature readings from the installed thermocouples in
both site flares represent the actual stack temperature. The differences between
SCEC's temperature measurements and the temperature displayed by the
installed thermocouples at both sites are very similar. SCEC's temperature
measurements are ~200° lower than both of the thermocouples installed in each




site flare. It is believed that SCEC's temperature probe is reading ~200° less than
the actual stack temperature due to a calibration error.

Engineering used the temperature readings measured by the installed
thermocouples at each site in an energy balance of each system and for emission

factor calculations.

LANDFILL GAS INLET FLOW RATE CORRECTIONS.

The landfill gas inlet flow meters at both sites were inaccurate. Correct landfill
gas inlet flow rates were determined by performing a carbon balance using a
temperature corrected exhaust flow rate and the %CO2 outlet value approved by
M&TS. Arizona's flow meter read 345 cfm during the source test. The calculated
flow rate was 242 cfm (the site's flow meter reads 43% higher). Bell's flow meter
read 195 cfm while the calculated flow rate was'316 cfm (the site's flow meter
reads 38% lower). -

Engineering used the corrected inlet flow rates in an energy balance of each
systems and for emission factors calculations.

LANDFILL GAS METHANE CONCENTRATION CORRECTIONS.

Arizona Street Landfill Gas Flare Source Test Report.

Run #3 of the particulates testing was the only run that was used for energy
balance and emission factors calculations. Runs #1 and #2 were eliminated from
the average by M&TS. -

An average inlet methane content of 390,000 ppm was approved by M&TS for
Arizona. This average included an unrealistic methane content of 120,000 ppm.
This approved methane concentration is incorrect as demonstrated by an energy
balance of the system. See spreadsheet #1. An inlet methane content of 600,000
ppm is more accurate based on both a hydrogen and energy balance of the
system. See spreadsheet #2. Past inlet sampling conducted by the site supports
this value. Therefore, a methane content of 600,000 ppm was used by
Engineering to calculate the emission factors for Arizona Street.

- Bell Junior High School Landfill Flare Source Test Report. A
Run #1 of the particulates testing is believed to be the best data obtained for the
energy balance and emission factor calculations. Run #2 was eliminated from the
average by M&TS. Run #3 is ignored by Engineering because the percent H20 at
the outlet is too high relative to the percent CO2 at the outlet. The percent of
H20 at the outlet should equal the percent of CO2 at the outlet for an inlet
methane content of 50%.



An average inlet methane content of 253,333 ppm was approved by M&TS for
Bell. The average included an unrealistic methane content of 160,000 ppm. This
approved methane concentration is incorrect as demonstrated by an energy
balance on the system. See spreadsheet #3. An inlet methane content of 550,000
ppm is more accurate based on both a hydrogen and energy balance of the
system. See spreadsheet #4. Therefore, a methane content of 550,000 ppm was
used by Engineering to calculate the emission factors for Bell.

TOXIC AIR CONTAMINANTS.

The GC analyses of toxic air contaminants (TAC's) as approved by M&TS shows
that both sites have similar compositions of TAC's. Table 2 and 3 presents the
TAC's destruction efficiencies for both sites. Inlet and outlet detection limits
were used when non-detectable concentrations were reported.

Table 2. Destruction Efficiency of TAC's at Arizona Street Flare.

Contaminant Inflow Conc., Outflow Conc,, Destruction
Ibm/hr Ibm/hr Efficiency, %
Vinyl Chloride 0.0024 <0.00044 (ND) >81.7
Methylene Chloride 0.0010 0.00008 91.8
Chloroform <0.0005 (ND) <0.00044 (ND) >12
1,2-Dichloroethane <0.0005 (ND) <0.00044 (ND) >12
1,1,1-Trichloroethane 0.0025 <0.00044 (ND) >82.4
Benzene 0.00056 0.0003 38.2
‘Carbon Tetrachloride <0.0005 (ND) <0.00044 (ND) >12
Trichloroethene 0.0038 <0.00044 (ND) >88.4
1,2-Dibromoethane <0.0005 (ND) <0.00044 (ND) >12
Tetrachloroethene 0.0079 <0.00044 (ND) >94.4
Table 3. Destruction Efficiency of TAC's at Bell Jr. High Flare.
Contaminant Inflow Conc., Outflow Conc,, Destruction
Ibm/hr Ibm/hr Efficiency, %
Vinyl Chloride 0.0012 <0.00028 (ND) >76.7
Methylene Chloride 0.0029 <0.00028 (ND) >90.5
Chloroform <0.0004 (ND) <0.00029 (ND) >29.3
1,2-Dichloroethane <0.0004 (ND) <0.00028 (ND) >30.0
1,1,1-Trichloroethane 0.0014 <0.00028 (ND) >79.7
Benzene 0.0027 0.00038 85.9
Carbon Tetrachloride <0.0004 (ND) <0.00027 (ND) >32.5
Trichloroethene 0.011 <0.00027 (ND) >97.5
1,2-Dibromoethane <0.0004 (ND) <0.00028 (ND) >30.0
Tetrachloroethene 0.017 <0.00027 (ND) >98.4




LANDFILL GAS FLARE EMISSION FACTORS.

Emission factors for SOx, NOx, CO, and particulates were calculated using
M&TS approved emissions, the corrected flow rate out the stack (using installed
thermocouple readings), the corrected landfill gas flow rate at the inlet (using
carbon balance), and the adjusted methane content at the inlet (using energy and
hydrogen balance).

M&TS reported undetectable CO in the exhaust of both stacks but did not specify
a detection limit. A detection limit of 10 ppm was assumed by Engineering and
was used to calculate the CO emission factors.

The approved M&TS source test report showed that all non-methane
hydrocarbons (ROG) were non-detectable (ppm range) at both the inlet and the
outlet sampling locations for each site. It is recommended that an inlet
concentration of 0.2 Ibs ROG/mm BTU based on detection limits be used to
estimate the landfill ROG generation rate. Using a conservative destruction
efficiency of 70%, a 0.06 1bs ROG/mm BTU emission factor is recommended for
permit processing.

SUMMARY AND DISCUSSION OF RESULTS.

The recommended emission factor of NOx is relatively similar to the SCAQMD
emission factor. SCAQMD emission factor for SOx is one order of magnitude
less than the recommended emission factor. This is probably due to differing of
sulfur content in the landfill gas or differing sampling methodology. The
recommended emission factors for CO and particulates indicate more efficient
combustion than the SCAQMD emission factors.

SCAQMD's emission factor for ROG is too high. With SCAQMD 's ROG
emission factor, the outlet concentration of ROG would equal ~69 ppm. This
value is higher than the measured ROG concentration in any of the sampled
landfill gas inlets in San Diego. SCAQMD's erhission factor for ROG is
questionable . The recommended value based on non-detectable concentrations
will be used by Engineering.



RECOMMENDATIONS.

It is recommended that these emission factors be used to calculate emissions for
landfill gas flares and be used to determine a cut-off point for source testing
landfill gas flares. With the recommended emission factors, landfill gas flare
emissions can be estimated. Table 4 presents these estimated emissions.

Table 4. Estimated Emissions from Landfill Gas Flares.

Landfill ~ Gas Gen.

Size, tons Rate, mm cu Estimated Emissions, tons/ yr*
ft/vr
NOx ROG CcO Particulates| SOx

1,000,000 85.6 2.0 1.2 0.4 0.4 0.2
2,000,000 171.4 4.0 24 0.8 0.8 0.4
4,000,000 343 8.0 4.8 1.6 1.6 0.8
6,000,000 514 12.0 72 2.4 2.4 1.2
10,000,000 857 20.0 12.0 4.0 4.0 2.0

* Assumes an inlet methane content of 50%.

A landfill with a size of 9,000,000 tons and a continuous operating flare triggers
Rule 20.2. A landfill with a size of 5,000,000 tons would require offsets per the
proposed New Source Review. It is recommended that the presented emission
factors be used to estimate emissions from landfills with a size of <5,000,000 tons.
Source testing is recommended for landfills with a size of 25,000,000 tons.




TEST SUMMARY OF LANDFILL GAS THERMAL OXIDIZER
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Purpose: The SDAPCD engineering division requested testing of emissions from a
landfill gas thermal oxidizer located at Bell Junior High School. Data regarding
emissions from this type of operation were needed for regulatory decision making.
The objective of these tests was to quantify emissions of spedated organic gases, oxides
of nitrogen, carbon monoxide, oxides of sulfur and particulates. An additional
objective was to assess the efficiency of the thermal oxidizer in destroying incoming

toxic organic compounds.

Methods: Organic gases were collected in summa polished stainless steel canisters
and analyzed using gas chromatography as detailed in the attached appendix.
Particulate matter and oxides of sulfur were collected and determined according to
modified EPA Methods 5 and 8. Oxides of nitrogen and carbon monoxide were
determined using SDAPCD Method 20. A copy of the protocol and referenced
methods are contained in an appendixv to this report. In general, testing was
accomplished in accordance with agreed upon methodology. Individual sample
runs which were determined to be substantively in error were deleted from data

- used in the attached summary table.

Process Description: Gases are generated from the decomposition or volatization of
previously deposited waste at the landfill. A gas collection system has been installed
at this site to gather these gases for processing. The collected landfill gases are
oxidized in an enclosed flare. Emissions associated with this incineration are
quantified in the test program discussed in this report.

Conclusions: As indicated in the attached table of summarized results, emissions of
oxides of sulfur, carbon monoxide and particulate matter are quite low. Emissions
of oxides of nitrogen are also fairly low as would be expected from a low heating
value fuel. Emissions of hydrocarbons, including various halogenated toxic species,

are also quite low.



Test Summary of Lar g

Site:  Bell Junior High School lest w: yiuro

620 South Briarwood Road P.O. #: 880614

San Diego, CA Test Date:  April 7, 1992
Equipment: Landfill gas thermal oxidizer
Tested by: Russ Logan and Ted Jackman of SCEC
Site personnel: Ray Purtee
APCD engineer: Archi de la Cruz
Lab analysis by: SCEC and Performance Analytical on April 21, 1992
Report by: SCEC (Russ Logan) on May 14, 1992
Reviewed by: David N. Shina on August 4, 1992
Approved by: Judith Lake, chief of monitoring /. ' L 1 g9
(This report has been reviewed and found to be represeritative of the testing that was performed.)

SOx Test Results Summary
SO3 SO : Total SOx

ltem | | G| Cs(12%) E 0] Cs(12%) E 0] Cs(12%) E

Units| % [gr/dsct]gridsct] Ibs/hr gr/dsct | gridsct | Ibs/hr t/dsct | gr/dsct | Ibs/hr

Valug | 107 | 0.001733| 0.002787 | 0.0643 0.001237 0.001996 0.0469 0.002970 0.004782 0.1102

NOx and CO Test Results Summary
Gas Test | Limits Performance
{(ppm) | (ppm) Exceedance/Non-exceedance
NOx 18.98] N/A N/A
CO ND N/A N/A
Particulate Test Results Summary
Item | ts [ Bws | %Oz | %COs Vs Qsd Csnoun Cs E % |
{12%, total) (total)
Units| ' F % % % ft/sec dsctm r/hr | gridsct | Ibs/hr %
Vaiue | 1316 | 5.34 11.88 7.47 21.952 4337 0.0069 0.0006 0.22 105
G.C. Test Results Summary
Avg. Iniet! Avg. Outlet] Avg. Iniet| Avg. Outlet
Result | Det. | Result | Det. : Result | Det. | Result | Det.
limit limit limit limit
ppm | pom | ppm ppb [ pb | ppb | ppo
C1 as methane 253333 54 1 1.8 Vinyl chloride 357 133 ND 7.3
C2 as ethane ND 54 ND 1.8 | Methylene chioride 703 98 ND 5.4
C3 as n-propane ND 43 ND 1.5 Chloroform ND 69 ND 3.8
C4 as n-butane ND 33 ND 1.1 ] 1,2-Dichloroethane| ND 183 ND [4.5
CS as pentane ND | 22 ND (0.7 11,1 210 |62 ND 3.4
Trichloroethane _
Cé6 as n-hexane ND 22 ND 0.7 Benzene 700 [106 8 5.7
C7 as n-heptane ND 22 ND 0.7 Carbon ND 53 ND 2.9
tetrachloride
C8 as n-octane ND 22 ND 0.7 Trichloroethene 1633 | 62 ND 3.4
C9 as n-nonane ND 22 ND 0.7 | 1,2-Dibromoethane ND 43 ND 2.4
{ _>C8 as n-nonane ND 22 ND 0.7 | Tetrachloroethene | 2100 | 50 ND 2.7



ENGINEERING SOURCE TEST REPORT
BELL JR. HIGH LANDFILL GAS FLARE

DATE: April 10, 1992

SOURCE: Bell Jr. High Landfill
EQUIPMENT: Bell Jr. High Landfj]] Gas Flare
ENGINEER: Archi dela Cru

TEST PURPOSE

The purpose of this source test is to more accurately assess PM, CO, NOx, SO2,
and TOG/ROG emissions which are generated at this type of source. Also,
there will be an analysis of toxic emissions generated at the inlet and outlet of
the landfill gas flare system. The results of this source test will be used to
generate emission factors for this type of source.

BACKGROUND INFORMATION
SDAPCD M&TS personnel: Dave Shina and Janet Cawyer
Contracted source testing company:  Russ Logan
: South Coast Environmental Company
Operator of flare: Bob Hanley and Bob Hobbs

County of San Diego

The source test was conducted through the course of three separate source test
- dates. In the initial source test (March 30, 1992), the boom that was present to
lift the source technician up to the stack was not adequate enough to
accommodate all of the testing equipment. There was only enough room to
- accommodate the equipment that would sample NOx, CO, and TOG/ROG.
Testing proceeded for these contaminants on this date. Only two TOG/ROG
samples were obtained since one sampling canister broke.

A second date (April 1, 1992) was scheduled to sample for PM. A scissor lift
was provided by the operators of the flare to accommodate both the source
test technician and the PM sampling equipment. After approximately one
hour of testing, the sampling nozzle broke. The contractor was unable to put
a replacement nozzle on. Testing was discontinued.

On the third date of sampling (April 7,1992), the contractor returned to
sample for PM. I was unable to attend this source test. Lynn Shallenberger
was my replacement for this source test. :

OPERATING PARAMETERS DURING TESTING -

March 30, 1992 Source Testing
The flare was not in operation upon arrival. The flare was shut down for a

day prior to the source test in order to generate enough landfill gas for testing.



The auxiliary gas line was manually shut. A boom was provided to lift the
source test technician up to the stack. The following parameters were
observed during the NOx, CO, and TOG/ROG source test. :

Starting time of sampling: 12:00 pm
Ending time of sampling: 2:55 pm
Average landfill gas flowrate: 195 ¢fm
Natural gas usage: 0 cfm
Average flare temperature: 1547 F
Flare operating set temperature 1550 F
Average landfill gas O3 content: 0.4%

April 7, 1992 Source Testing

Only PM was tested on this source test. Lynn Shallenberger was the engineer
present for this source test. The following parameters were obtained from her

source test data.

Starting time of sampling: 10:29 am
Ending time of sampling: 3:59 pm
Average landfill gas flowrate: 195 cfm
Natural gas usage: 0 cfm
Average flare temperature: 1549 F
Flare operating set temperature 1550 F
Average landfill gas O, content: 0.47%

DISCUSSION AND CONCLUSION

The flare was not operated under typical conditions during testing. The flare
usually operates for two hours per day (as reported by Bob Hanley). To
conduct the source test, the flare had to operate 40 minutes to one hour for
each sampling. Though operating times were extended for the source test, it
is believed that the gas that was burned is representative of the typical landfill
gas extracted for combustion in the flare because of the relatively minor
increase in the landfill gas O, content. -

The landfill gas flare system appeared to be in good operating condition.
There were no visible emissions during the source test. There were no-
noticeable operational testing changes observed throughout the testing. The
flare operated under permit conditions. '
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COMPANY: BELL JR. HIGH

DATE: 4-7-92

UNIT: FLARE

REPORT #:71482-~2
RUN #3
@ 68'F

EPA METHOD 5/8

gr/dscf @
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 0.33 0.000171.0.000154 0.000298 0.01
Filter: : 0.1 0.000052 0.000046 §.000090 0
Condensables: 13.804 0.007184 0.006448 0.012494 0.28
Total: 14.234 0.007408 0.006649 0.012883 0.29

N BaCl = 0.00971 g gr/dscf @

[}
SULFATE RESULTS: Vol aliq vt gr/dscf gr/scf 12x C02 1bs/hr

Probe & Nozzle: 16.5 0.1 0.000404 0.000362 0.000703,25 ' 0.02
Filter: 10 0 0 0 0. 0
Condansables: 20.3 0.24 0.001194 0.001071 0.002076 0.05

Total: 0.001598 0.001434 0.002780 0.07

ADDITIONAL DATA:

TIME
start finish %02 xC02 xH20 Vm(std) SDCFM
N

1445 1688 12.33 6.9 10.24 29.59 Kf491)




- Concentration(SQ2) = [K‘Normnlity‘V-timm'(V-solutiOtW-anquo()yvm-(s:d)

spreadsheet.

Page 3 0f 3

CALCULRTIONS: soapcD || scec
SCELLANEOUS DATR
N = Normality = 0.00971 0.00971]equiv/liter
Vimstd = 29.59 29.59|dscf
. Qsid = 4478 4497|dscfm
%CO2 = 69 6.9] %
15.43 grains = 1 gram 15.43 15.4 grains/gram
7000grains= llb;’mmlnﬂhr; 60min/hr/7000grains/1b= 0.00857 0.00857 Ibs-min/grs-hr
MW = 64.06 not done g/mole
# equiv/mole vi. BaCl2 = 2 not done equiv/mole
K= 32.03 not done grams/equiv
FRONT BALF
Volume of the titrant = Vt 02 not done/ml
Volume of the solution = Vsoln = 250 not done/mi
Volume of the aliquot = Valiquot = 10 not done|ml
Conc(SO2,front) = [K*N*Vt*(Vsoln/Valiquot)/Vm(sd) = _ 0.0000526 not done grams/dscf
Cs(SO2,front) = 15.43*Conc(SO2,front) = 0.0008109 not done grains/dscf
Cs(S02,12%,front) = Cs(SO2.front)*( 12/%C02) = 0.0014103 not done grains/dscf
E (SO2,front) = 0.00857*Qstd*Cs(SO2,front) = 0.0311 not done 1bs/hr
FILTER ‘
Volume of the titrant = Vi 0 not donejm!
Volume of the solution = Vsohn = 250 not donejml
Volume of the aliquot = Valiquot = 10 not done|ml
Conc(SO2 filter) = [K*N *Vt*(Vsoln/Valiquot))/Vm(sid) = 0.0000000 not done grams/dscf
Cs(SO2,fllter) = 15.43*Conc(SO2 fliter) = 0.0000000 not done grains/dsct
Cs(S02,12%.filter) = Cs(SO2 filter)*(12/9%CO2) = 0.0000000 not done grains/dscf
E (SO2,filter) = 0.00857*Qstd*Cs(SO2 filter) = 0.0000 not done Ibs/hr
BACK HALP '
Volume of the titrant = Vt 0.1] not done|ml
Volume of the solution = Vsoln = 250 not done|ml
Volume of the aliquot = Valiquot = 10 not done|mi
Conc(SO2,back) = [K*N*Vt*(Vsoln/Valiquot))/Vm(std) =  0.0000263 not done grams/dscf
Cs(502,back) = 15.43*Conc(SO2,back) = 0.0004054 not done grains/dscf
Cs(S02,12%,back) = Cs(SO2,back)*(12/%C02) = 0.0007051 not done grains/dscf
E (S02,back) = §.00857*Qstd*Cs(SO2,back) = 0.0156 not done Ibe/hr
|TQTAL_SQ3
Conc(SO2,10tal) = T.Conc(SO2,location) 0.0000788 not done grams/dscf
Cs(SO2,t0tal) = TCs(SO2Jocation) = 0.0012163 not done graing/dscf
Cs(502.12%0tl) =TCa(S02,12% Jocation) = 0.0021154 not done graing/dscf
E (SO2,total) = TE(SO2,Jocation) = 0.0467 not done 1be/hr
COMMENTE:

SCEC did not caiculate the contribution due to SO2; 30, the District will use the values generated by the District's



Concentration(H2S04) = {K*Normality*V-titrant*(V -solution/V-aliquot))/Vm-(sud)

CRLCULATIONS: SDAPCD SCEC
SCELLANECUS DRTR
N = Normality = 0.00971 0.00971}equiv/liter
Vmstd = 29.59 29.59|dscl
Qsid = 4478 4497|dscfm
%CO2 = 69 6.9|%
15.43 grains = 1 gram 15.43 15.4 grains/gram
0.00887 0.00857 Ibs-min/grs-hr
98.08 ** 97 g/mole
# equiv/mole vi. BaCl2 = 2 2 equiv/imole
K= 49.04 48.5 grams/equiv
FRONT HALF
Volume of the titrant = Vt Q.1 0.1jmi
VYolume of the solution = Vsoln = 165 165|ml
Volume of the aliquot = Valiquot = . 10 10{ml
Conc(H2S04.front) = [K*N*Vi*(Vsoln/Valiquot)/Vm(std) = 0,0000266 0.0000263 grams/dscf
Cs(H2S04,front) = 15.43*Conc(H2S04 front) = 0.0004097  0.0004044 grains/dscf
Cs(H2S04,12%.front) = Cs(front)*(12/%CO2) = 0.0007125 0.0007033 grains/dscf
E (H2S04,front) = 0.00857*Qstd*Cs(H2S04,front) = 0.0187 0.0156 Ibs/hr
FILTER
Volume of the titrant = Vt 0 Ojml
VYolume of the solution = Vsoln = 100 100} mi
Volume of the aliquot = Valiquot = 10 10{ml
Conc(H2S04/fMter) = [K*N*Vt*(Vsoin/Valiquot))/'Vm(std 0.0000000 0.0000000 grams/dscf
Cs(H2S04 filter) = 15.43*Conc(H2S04 filter) = 0.0000000 0.0000000 grains/dscf
Cs(H2S04,12% ,filter) = Cs(fiiter)*(12/%CO2) = 0.0000000 0.0000000 grainsg/dscf
E (H2504filter) = 0.00857*Qstd *Cs(H2S04, filter) = 0.0000 0.0000 lba/hr
BACK HALY
Volume of the titrant = Vt 0.24 024|ml
Volume of the solution = Vsoln = 203 203{ml
Volume of the aliquot = Valiquot = 10 10{ml
Conc(H2S04 back) = [K'N‘Vt‘(Vsothuquot)]/Vm(std) =+ 0.0000784 0.0000775 grams/dscf
Cs(H2S04,back) = 15.43*Conc(H2S04,back) = 0.0012098  0.0011541 grains/dscf
Cs(H2504,12%,back) = Cs(H2S04,back)*(12/%C02) = 0.0021039 0.0020767 grains/dscf
E (H2504,back) = 8.00857*Qstd*Cs(H2S04,back) = 0.0464 0.0460 1be/hr
| TOTAL 803
Conc(H2SO4omal) = ¥ Conc(H2S04 location) 0.0001050 0.0001038 grams/dscf
Cs(H2S04,50thl) = T Cs(H2S04,location) = 0.0016198| = 0.001598S grains/dscf
Cs(H2S04,12% sotal) =X Ca(H2S04, 12% location) = 0.0028165 0.0027800 grains/dscf
E (H2S04,total) » TE(H2504 Jocatlon) = 0.0621 0.0616 lba/hr

COMMENTE:
. ** SCEC used an incorrect molecuhr weight for H2504, and this gave incorrect values for all the subsequent numbers
thn SCEC generated in their final report.

The District will use the numbers generated by the District's spreadsheet, because these values are correct.
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Test Witness - Run #3 (SOx)

TFSL BESULTS SUMMARY:

S0O3 SO2 Towl SOx
ITEM I Cs |Cx12%)] E Cs Cs(12%) E Cs Cs(12%) E
UNITS % | gr/dscf | gr/dscf | Ibshr | gr/dsct _gr/dscf 1bs/hr gr/idsef | gr/dscf Ibs/hr
VALUE 104 [0.001619] 0.002816| 0.062 | 0.001216] 0.002115 | 0.047 Q02836 | 506493 0109

IEST PARAMETERS:

PROCEDURES: ,
The procedures and equipment utilized in these tests are based on EPA NSPS guidelines and from the EPA CFR 40, Standards Method 8.

The sampling utilized a fromt-end filter (Rg. 1).
CALCULATIONS:;
All calcuiations are based on the EPA CFR 40, Juiy 1, 1991, Parts $3-60, Appendix A, Method 8.

SAMPLING:
Thetestoonsisteddsarmingat&trav«upoirrtxAhunl sampling port (fig.2) and 2 from 2 sample ports, colected from B4 inches
below the stack (fig.3). nmdonoﬁiswaybemuthoMb‘\onmmphhﬂcudwimmlmnohuonmmm
third traverse. All field data, SCEC‘saswdiasﬂnDimd‘s.mmfnodbmwer printout. Al calculations were done by

computer.
ANALYSES:

Gas: A CEM analysis was periomed by SCEC.

S0x: Al procadures folow EPA guidelines, except where noted in this report.
EQUIPMENT:
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.

YERVIEW OF THE TEST
SRMPLING: Passed
LABORRTORY: Passed

Thedahhanﬂi#teﬁisa:captaﬂewwmbemadinmomdhdmm.
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COMPANY: BELL JR. HIGH
DATE:  4-7-92

UNIT:  FLARE

REPORT #:T1482-2

RUN #2
@ 68'F
EPA METHOD 5/8

gr/dscf e
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12x cO2 1bs/hr
Probe & Nozzle: 0 4] o] o] 0
Filter: 1.2 0.000978 0.000868 0.001567 0.03
Condensables: 14.52 0.011806 0.010510 0.018965 0.39
Total: 15.72 0.012781 0.011379 0.020533 0.42

N BaCl = 0.00971 gr/dscf @
SULFATE RESULTS: Vol aligq vt gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 13 0.05 0.000248 0.000221 0.000399 0.01
Filter: 10 0 0 0 (o] 0
Condensables: 22 0.1 0.000842 0.000749 0.001353 0.03
Total: 0.001091 0.000971 0.001753 0.04

ADDITIONAL DATA:

TIME
start finish %02 %C02 XH20 Vm(std) SDCFM

1220 1302 12. 11 7.47 10.97 18.94 3834




Concentration(SO2) = [K‘Nomlity‘V-dm‘(V-soludorVV-aliquoc)Wm-(sﬂ)

FALCULATIONS: soaPcD || scec
SCELLANEDUS DATR

N = Normality = , S 0.00971 0.00971)equiv/liter
Vmstd = ' e 18.94 18.94)dscf

Qsid = 3831 3834|dscfm

%CO02 = : 7.47] | 747 %

15.43 grains = 1 gram 15.43 15.4 grains/gram
7000grains=1Ib, 60min=1hr; 60min/hr/7000grains/1b= 0.00887 0.00857 Ibs-min/grs.hr

$0.
""" MW 64.06 not done g/mole -
# equiv/mole vs. BaCl2 = 2 not done equiv/mole
K= 32.03 not done grams/equiv
FRONT HALP
Volume of the titrant = Vt 0.0 not donejml
Volume of the solution = Vsoln = 130 not done|mi
Volume of the aliquot = Valiquot = 10/ | not done]mi
Conc(SO2,front) = ['K‘N‘Vt‘(VsolnNaliquot)]Nm(sxd) = 0.0000107 not done grams/dscf
Cs(SO2,front) = 15.43*Conc(SO2,front) = 0.0001647 not done grains/dscf
Cs(S02,12%.front) = Cs(S02,front)*(12/%C02) = 0.0002646 not done grains/dscf
E (SO2,front) = 0.00857‘Qstd‘Cs(802.front) = 0.0084 not done Ibs/hr
FILTER :
Volume of the titrant = V 0 not done/ml
Volume of the solution = Vsoln = 100 not done|ml
Volume of the aliquot = Valiquot = .10 not donejml
Conc(SO2 filter) = -[K‘N‘Vt‘(VsolnNaliquoc)Wm(nd) =  0.0000000 not done grams/dscf
Cs(SO2,filter) = 15.43*Conc(SO2 fliter) = 0.0000000 not done grains/dscf
Cs(S02,12% filter) = Cs(SO2 filter)*( 12/%C02) = 0.0000000 not done grains/dscf
E (SO2,filter) = 0.00857‘Qstd°cs(802,ﬂlta-) = 0.0000 not done Ibs/hr
BACK HALF
Volume of the titrant = V¢ 0.1 not done|ml
Volume of the solution = Vsoin = 22 not done|ml
Volume of the aliquot = Valiquot = 10 not donejmi
Conc(SO2,back) = [K‘N‘Vt‘(Vaothliqnot)]Nm(ad) = (0.0000036 not done grams/dscf
Cs(SO2,back) = 15.43*Conc(SO2,back) = 0.0000557 not done grains/dscf
Cs(S02,12% ,back) = Cs(SO2,back)*( 12/%C02) = 0.0000895 not done grains/dscf
E (SO2back) = O.EM'&(SOZ,N&) = 0.0018 not done lbs/hr
[ TOTAL_SO3
Conc(SO2,s0ml) = IConc(SO2,Jocation) 0.0000143 not done grams/dscf
Correction for non-isokinesic eonditions .
Conc(SO2,30tl) = ECMSOM)‘MW) 0.0000169 not done grams/dscf
Cs(SO2,total) = 2Cs(SO2,Jocation) = 0.0002204/  not done grains/dsct
Correction for nom-isokinesic condisions
Cs(SO2,total) = ZCJ(SOZ,haﬂnn)’(lllﬂ)- 0.0002601 not done grains/dscf
Cs(502,12%,total) =2C(SOZ.12%Joaﬁm) = ' 0.0003541 not done grains/dscf
Correction for nom-isokinetic conditions
i Cs(S02,12%,total) = ZCs(Soz.IZ%.louﬁm)‘(IIICD) = 0.0004179 not done grains/dscf
E (SO2,total) = ZE(S02,Jocation) = 0.0088 not done Ibs/hr
Correction for non-isokjnetic conditions E
E (SO2,total) =°2E(802,Ioation) *(1/100)= 0.0101 not done Ibs/hr
wMMENTR:

SCECdidnotcalcuh:etheconnibuﬁondmwSOZ;so.theDisniawillusthcvahm gencrated by the Districts
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Concentration(H2S04) = [K‘Namality'V-ﬁmm‘(V-soluﬁavV-diquot)]Nm-(sw)

—~ CALCULATIONS: SDAPCD SCEC
*“*SCELLANEOUS DATR

N = Normality = 0.00971 0.0097 1}equiv/liter
Vmstd = 18.94 18.94|dsct
Qsd= - - S 3831 3834]dscfm
%CO2 = ' 7.47 747|%
15.43 grains = 1 gram 15.43 15.4 grains/gram
7000grains=11b, 60min=1hr; 60min/hr/7000grains/Ib= 0.00857 0.00857 Ibs-min/grs-hr

MW = 98.08 ** 97 g/mole

# equiv/mole vs. BaCIL2 = 2 2 equiv/mole

K= 49.04 48.5 grams/equiv
FRONT HALF )

Volume of the titrant = Vt 0.0 0.05|mi

Volume of the solution = Vsoin = 130 130jml

Volume of the aliquot = Valiquot = 10 10]ml

Conc(H2S04,front) = [K‘N'Vx'(VsthVa!iquoc)]Nm(std) = 0.0000163 0.0000162 grams/dscf

Cs(H2S04,front) = 15.43*Conc(H2S04,front) = 0.0002522  0.0002489 grains/dscf

Cs(H2S04,12%,front) = Cs(front)*(12/%C02) = 0.0004051 0.0003998 grains/dscf

E (H2S04,front) = 0.00857‘Qstd‘Cs(H2804,n'ont) = 0.0083 0.0082 Ibs/hr
FILTER

Volume of the titrant = V¢ 0 Ojml

Volume of the solution = Vsoln = 100 100}ml

Volume of the aliquot = Valiquot = , 10/ { . 10jmi

Cone(HZSO“ﬂter) = [K‘N‘Vt‘(Vsoln/Vallqnot)Wm(std 0.0000000  0.0000000 grams/dscf

Cs(H2S04 filter) = 15.43‘Conc(H2804.ﬁh=) = 0.0000000  0.0000000 grains/dscf

Cs(H2504,12%,fiiter) = Cs(fllter)*(12/%C02) = 0.0000000  0.0000000 grains/dscf

- E (H2S04filter) = 0.w857‘Qad‘Cs(HzSO4.ﬁltu) = 0.0000 0.0000 Ibs/hr

BACK HALF

Volume of the titrant = V¢ 0.1 0.1)mi

Volume of the solution = Vsoln = 220 220|ml

Volume of the aliquot = Valiquot = 10] 10jmi

Conc(H2S04,back) = [K*N*Vt*(Vsoln/Valiquot))/Vm(sid) - 0.0000553  0.0000547 grams/dscf
) = 15.43*Conc(H2S04,back) = 0.0008535  0.0008424 grains/dscl
Cs(H2S04,12% back) = Cs(H2504,back)*(12/%C02) = 0.0013710  0.0013533 grains/dscf

E (H2S04,back) = O.Mﬂ‘Qm‘Cs(HZSOAM) = 0.0280 0.0277 Ibs/hr
TQTAL_SO3

Conc(H2S04,total) = ECme(HZSOAJoaﬁon) 0.0000717]  0.0000709 grams/dscf
Correction for non-isokinesic conditions

Conc(H2S04,s0tal) = Mwwm)‘(vlm) 0.0000846/  0.0000836 grams/dscf

Cs(H2S04,s0tal) = ZCa(H2S04,location) = 0.0011056]  0.0010913 grains/dscf
Correction for non-isakineslc conditions

Cs(H2S504,total) = ZCl(mm,hatlon)‘(Vlﬂ)e 0.0013046 0.0012877 grains/dscf

CS(HZSO4.12%.DN) 82Cl(HZSO4.12%Jocaﬁon) = 0.0017761 0.0017531 grains/dscf
Correction for nom-isokinetic conditions

Cs(H2S04,12% 50tal) = ZCsGlzsm,lZ%.beuim)‘(l/wO) = 0.0020958]  0.0020687 grains/dscf

E (H2504,total) = TE(H2504,location) = - 0.0363 0.0358 Ibs/hr

' E (H2S04,total) = SE(H2S04,Jocation) *(/100)= 0.0428| - 0.0423 Ibs/hr
** SCEC used an incorrect molecular weight for H2SO4, and this gave incorrect values for all the subsequent numbers
that SCEC generated in their final

report.
mmsmwmmmcnmbusgwbylhemsmmmmwmwmn



Test Witness - Run #2 (SOx)

TeSLRESULTS SUMMBRY:

SAMPLING: Failed
LABORATORY: Passed

Thesamuimdatammteaisuwowwhubewadhmmmw
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S03 S02 Towl SOx
I[TEM I Cs Cs(12%) E Cs - Cs(12%) E Cs Cs(12%) E
UNITS % /dscf gr/dscf |- Ibs/r /dscf. 1 gr/dscf Ibs/hr /dscf /dscf Ibs/hr
YALUE | 118 [0.00T106]0.001776] 0.0363 1 0.000220] 0.000353 0 ooge Ty : -,




CCMPANY: BELL JR. HIGH

DATE:  4-7-92
UNIT:  FLARE
REPORT #:T1482-2
RUN #1
@ 68°F

EPA METHOD 5/8

gr/dscf e
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 10.38 0.00558% 0.005114 0.008330 0.2
Filter: 0.6 0.000322 0.000295 0.000481 0.01
Condensables: 1.173333 0.000630 0.000578 0.000941 0.02
Total: 12.16333 0.006534 0.005988 0.009753 0.23
N BaCl = 0.00971 ~ gr/dscf e
SULFATE RESULTS: Vol aliq Vt ° gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 25 0.2 0.001266 0.001160 0.001889 0.05
Filter: 10 0 0 0 0 0
Condensables: 22 0.1 0.000557 0.000510 0.000831 0.02
Total: 0.001823 0.001670 0.002721 0.07
ADDITIONAL DATA:
TIME
start finish %02 %C02 XH20 Vm(std) SDCFM
1030 1130 11.43 8.04 8.36 28.64 4174
| 4(;74+ Lf{ﬁ// e
Y AN R —
;‘G}’.);m/f‘/c’ -~ /
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Concentration(SO2) = [K*Normality*V-titrant*(V -solution/V-aliquot)}/Vm-(std)

SCEC did not calculate the contribution due to SO2; 5o, the District will use the values generated by the District's

spreadsheet.

Page 30of 3

"LCULATIONS: SDAPCD ||  scEc
MISCELLANEOUS DRTR
‘ N = Normality = 0.00971 0.00971}equiv/liter
- Vmstd = 28.64 28.64|dscf

Qstd = 4192 4174|dscfm
%CO02 = 8.04 8.04|%
15.43 grains = 1 gram 1543 15.4 grains/gram
7000grains=11b, 60min=1hr; 60min/hr/7000grains/lb= 0.00857 0.00857 Ibs-min/grs-hr
MW 64.06 not done g/mole
# equiv/mole vs. BaCl2 = 2 not done equiv/mole
K= 32.03 not done grams/equiv

FRONT HALF
Volume of the titrant = Vt 02 not done|ml
Volume of the solution = Vsoln = 250 not done|ml
Volume of the aliquot = Valiquot = 10 not done|ml
Conc(SO2,front) = [K*N*Vt*(Vsoin/Valiquot))/Vm(std) = 0.0000543 not done grams/dscf
Cs(SO2,front) = 15.43*Conc(SO2,front) = 0.0008378 not done grains/dscf
Cs(S02,12%.front) = Cs(SO2,front)*(12/%CO2) = 0.0012504 not done grains/dscf
E (SO2,front) = 0.00857*Qstd*Cs(SO2,front) = 0.0301 not done lbs/hr

FILTER
Volume of the titrant = Vi 0 not done|ml
Volume of the solution = Vsoln = 250 not done|ml
Volume of the aliquot = Valiquot = 10 not done|ml
Conc(SO2 filter) = [K*N*Vt*(Vsoln/Valiquot)/Vm(std) = 0.0000000 not done grams/dscf
Cs(SO2,filter) = 15.43*Conc(SO2filter) = 0.0000000 not done grains/dscf
Cs(S02,12%,filter) = Cs(SO2 filter)*(12/%CO02) = 0.0000000 not done grains/dscf
E (S02;filter) = 0.00857*Qstd*Cs(SO2,filter) = 0.0000 not done lbs/hr

BACK HALF
Volume of the titrant = Vt 0.1 not done|ml
Volume of the solution = Vsoln = 250 not doneiml
Volume of the aliquot = Valiquot = 10 not donejml
Conc(SO2,back) = [K*N *Vt*(Vsoln/Valiquot)}/Vm(std) = 0.0000271 not done grams/dscf
Cs(S02,back) = 15.43*Conc(SO2,back) = 0.0004189 ° not done grains/dscf
Cs(S02,12%,back) = Cs(SO2,back)*( 12/%C02) = 0.0006252 not done grains/dscf
E (802,back) = 0.00857*Qstd*Cs(SO2,back) = 0.0150 not done Ibs/hr

[ TOTAL_SQO2
Conc(SO2,total) = T Conc(SO2,location) 0.0000814 not done grams/dscf
Cs(S02,total) = TC3(SO2,Jocation) = 0.0012567 not done grains/dscf '
Cs(S02,12%,total) =XCs(SO2,12% location) = 0.0018757 not done grains/dscf
E (SO2,total) LZE(SOZ,Iocitbn) = - 0.0451 not done Ibs/hr
COMMENTS:



Concentration(H2S04) = [K*Normality* V-titrant*(V-solution/V-aliquot))/Vm-(std)

FALCULATIONS: SDAPCD SCEC
.SCELLRNEOQOUS DRTR
N = Nomality = 0.00971 0.00971}equiv/liter
Vmstd = 28.64 28.64|dscl
Qstd = 4192 4174|dscfm
%CO02 = 8.04 8.04| %
15.43 grains = 1 gram 15.43 15.4 grains/gram
7 i \}!xg&&'gﬂnﬁndhr; 60min/hr/7000grains/lp= 0.00857 0.00857 1bs-min/grs-hr
98.08 ** 97 g/mole
# equiv/mole vs. BaCI2 = 2 2 equiv/mole
K= 49.04 48.5 grams/equiv
FRONT HALF
Volume of the titrant = Vt 0.2 0.2|mi
Volume of the solution = Vsoln = 250 250iml
Volume of the aliquot = Valiquot = 10 10iml
Conc(H2S04,front) = [K*N*Vi*(Vsoln/Valiquot)}/'Vm(std) = 0.0000831 0.0000822 grams/dscf
Cs(H2S04,front) = 15.43*Conc(H2S04,front) = 0.0012827  0.0012661 grains/dscf
Cs(H2S04,12%,front) = Cs(front)*(12/%C02) = 0.0019145  0.0018897 grains/dscf
E (H2S04,front) = 0.00857*Qstd*Cs(H2S04,front) = 0.0461 0.0455 1bs/hr
FILTER
Volume of the titrant = Vit 0 Ojml
Volume of the solation = Vsoln = 100 100iml
Volume of the aliquot = Valiquot = 10 10{ml
Conc(H2S04 filter) = [K*N*Vt*(Vsoln/Valiquot)lVin(std 0.0000000  0.0000000 grams/dscf
- Cs(H2S04 filter) = 15.43*Conc(H2S04, filter) = 0.0000000  0.0000000 grains/dscf
Cs(H2504,12% filter) = Cs(filter)*(12/% CO2) = 0.0000000  0.0000000 grains/dscf
E (H2504,filter) = 0.00857*Qstd*Cs(H2S04,filter) = 0.0000 0.0000 Ibs/hr
BACK HALF '
Volume of the titrant = Vt 0.1 0.1jml
Volume of the solution = Vsoln = 220 220{ml
Volume of the aliquot = Valiquot = 10§ {. . 10jmi
Conc(H2S04,back) = [K*N*Vt*(Vsoln/Valiquot)l/Vm(std) = 0.0000366 _ 0.0000362 grams/dscf
Cs(H2504,back) = 15.43*Conc(H2S04,back) = 0.0005644  0.0005571 grains/dscf
Cs(H2504,12%,back) = Cs(H2S04,back)*(12/%C02) = 0.0008424  0.0008315 grains/dscf
E (H2804,back) = 0.00857*Qstd*Cs(H2S04,back) = 0.0203 0.0200 Ibs/hr
TOTAL SO3 )
Conc(H2S04,sotal) = ¥ Conc(H2S04,location) 0.0001197)  0.0001184 grams/dscf
Cs(H2S04,total) = T Cs(H2504,location) = 0.0018471]  0.0018232 grains/dscf
Cs(H2504,12%,%otal) =Y Cs(H2S04,12%,location) = 0.0027569f  0.0027212 grains/dscf
E (H2S04,total) = ZE(H2S04,location) = - 0.0664 0.0655 lbs/hr
COMMENTS:

** SCEC used an incorrect molecular weight for H2S04, and this gave incorrect values for all the subsequent numbers
that SCEC gencrated in their final report.

The District will use the numbers gencrated by the District's spreadsheet, because these values are correct.
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i Test Witness - Run #1 (SOx)

TESLBESULTS SUMMARY:
SO3 S0O2 Total SOx
ITEM I Cs Cs(12%) E Cs Cs(12%) E Cs Cs(12%) E
UNITS % | gr/dscf /dscf | lbs/r | gr/dscf gr/dscf Ibs/hr gr/dscf gr/dsc Ibs/hr
VALUE 109 10.001847] 0.002757| 0.0664 | 0.001257| 0.001876 0.0451 FLLE
OVERVIEW OF THE TEST

SAMPLING: Passed
LRBORATORY: Passed

The data from this test is acceptable and will be used in the overall test average.
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CCMPANY: BELL JR. HIGH
DATE: 4-7-92

UNIT: FLARE

REPORT #:T1482-2

RUN #1
@ 68'F
EPA METHOD 5/8

gr/dscf @
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12X €02 1bs/hr
Probe & Nozzle: 10.38 0.00558% 0.005114 0.008330 0.2
Filter: 0.6 0.000322 0.000295 0.000481 0.01
Condensables: 1.173333 0.000630 0.000578 0.000941 0.02

Total: 12.15333 0.006534 0.005988 0.009753 0.23

N BaCl = o0.00971 - gr/dscf @

SULFATE RESULTS: Vol aliq vt gr/dscf gr/scf 12% co2 1bs/hr
Probe & Nozzle: 25 0.2 0.001266 0.001160 0.001889 0.05
Filter: 10 0 0 0 o - 0]
Condensables: 22 0.1 0.000557 0.000510 0.000831 0.02

Total:  0.001823 0.001670 0.002721 0.07

ADDITIONAL DATA:

TIME
start finish %02 XC02 XH20 Vm(std) SDCFM

1030 1990 11.43 8.04 8.36  28.64 4174




Comﬁon(SOQ) = [K‘Nomﬁty‘V-ﬁm'(V-soluﬁWV-aliquot)Wm-(std)

"LCULATIONS: soapcD || scec
MISCELLANEOUS DATA
N = Normality = 0.00971 0.00971}equiv/titer
. Vmstd = 28.64 28.64)dscf
Qsid = 4192 4174|dscfm
%C0O2 = 8.04 8.04| %
15.43 grains = 1 gram 15.43 15.4 grains/gram
000grains=1Ib, 60min=1hr; 60min/hr/7000grains/1b= 0.00887 0.00857 Ibs-min/grs-hr
64.06 not done g/mole
# equiv/mole vs. BaCl2 = 2 not done equiv/mole
K= 32.03 not done grams/equiv
FRONT HALF
Volume of the titrant = V¢t 02 not done|ml
Volume of the solution = Vsoln = 250 not donejml
Volume of the aliquot = Valiquot = 10 not donejmil
Conc(SO2,front) = [K"N‘Vt‘(VsolnNaliquot)]/Vm(std) = 0.0000543 not done grams/dscf
Cs(SO2,front) = 15.43*Conc(SO2,front) = 0.0008378 not done grains/dscf
Cs(S02,12%,front) = Cs(SO2,front)*(12/%C0O2) = 0.0012504 not done grains/dscf
E (SO2,front) = 0.00857*Qstd*Cs(SO2,front) = 0.0301 not done Ibs/hr
FILTER
Volume of the titrant = Vi 0 not done{ml
Volume of the solution = Vsoln = 250 not done|ml
Volume of the aliquot = Valiquot = ‘ °10{ [ not donejml
Conc(SOZ.ﬁlper) = [K‘N‘Vt‘(Vsoln/Vlliquot)Wm(ad) = 0.0000000 not done grams/dscf
Cs(SO2,filter) = 1543*Conc(SO2 fllter) = 0.0000000 not done grains/dscf
Cs(S02,12%filter) = Cs(SO2,filter)*(12/%C0?2) = 0.0000000 not done grains/dscf
E (SO2filter) = 0.00857°Qstd *Cs(SO2,filter) = 0.0000 not done lbs/hr
BACK HALF '
Volume of the titrant = V¢ 0.1 not done|mi
Volume of the solution = Vsoin = 250 not done}ml
Volume of the aliquot = Valiquot = | 10| |  not done|mi
Conc(SO2,back) = [K*N *Vi¢(Vsoln/Valiquot)}/Vm(std) = 0.0000271 not done grams/dscf
Cs(SO2,back) = 15.43*Conc(SO2,back) = 0.0004189 not done grains/dscf
Cs(SO2,12%,back) = Cs(SO2,back)*(12/%C02) = 0.0006252 not done grains/dscf
E (SO2,back) = 0.00857°Qstd*Cs(SO2,back) = 0.0150 not done lbs/hr
[ TOTAL_S0O3 _
Conc(SO2,50ml) = ZConc(SO2,Jocation) 0.0000814 not done grams/dscf
Cs(SO2total) = ZCs(S02Jocation) = 0.0012867 not done grains/dscf
Cs(S02,12% s0ul) 82&802.125.101:1&(::) = 0.0018757 not done grains/dscf
E (SO2,total) g(soz.hatbn) = 0.0451 not done 1bs/hr

COMMENTS;
spreadsheet,

Page 30f 3

SCBCdidnotahmmeconnihxﬁondmtosoz;so;iheDisuiawﬂlmeu:evamesgmwdbymebisuiét's



" rq

SDAPCD SCEC
. .SCELLANEOUS DATR
N = Normality = 0.00971 0.00971]equiv/liter
VYmstd = 28.64 28.64}dsct
Qstd = 4192 4174}dscfm
%C02 = 8.04 - 8.04| %
15.43 grains = 1 gram 15.43 15.4 grains/gram
_ 7000grains=11b, 60min=1hr; 60min/hr/7000grains/1b= 0.00857 0.00857 Ibs-min/grs-hr
MW= 98.08 **97 g/mole
# equiv/mole vs. BaCI2 = 2 2 equiv/mole
K= 49.04 48.5 grams/equiv
FRONT HALFP
Volume of the titrant = Vt 02 0.2|ml
Volume of the solution = Vsoln = 250 250|mi
Volume of the aliquot = Valiquot = 10} 10|ml
Conc(H2S04,front) = [K'N‘Vt‘(VsohWaliquot)]Nm(s:d) s 0.0000831 0.0000822 grams/dscf
Cs(H2S04.front) = 15.43*Conc(H2S04,front) = 0.0012827  0.0012661 grains/dsct
Cs(H2S04,12%front) = Cs(front)*(12/%C02) = 0.0019145  0.0018897 grains/dscf
E (H2S04,front) = 0.00857*Qstd*Cs(H2S04,front) = - 0.0461 0.045S Ibs/hr
FILTER
Volume of the titrant = Vi 0 O}ml
Volume of the solution = Vsoln = 100 100/ml
Volume of the aliquot = Valiquot = | <10 10}mi
Conc(H2S04,fliter) = [K*N*Vt*(Vsoln/Valiquot) ) Vm(std 0.0000000  0.0000000 grams/dscf
Cs(H2S04 filter) = 15.43*Conc(H2S04 filter) = 0.0000000  0.0000000 grains/dscf
Cs(H2S04,12% filter) = Cs(fllter)*(12/% CO2) = 0.0000000  0.0000000 grains/dsct
E (H2S04 filter) = 0.00857*Qstd*Cs(H2S04, filter) = 0.0000 0.0000 Ibs/hr
BACK BALF .
Volume of the titrant = Vt 0.1 0.1)ml
Volume of the solution = Vsoin = 220 220{ml
Volume of the aliquot = Valiquot = 10 10jmil
Conc(H2S04 ,back) = [K*N*Vt*(Vsoln/Valiquot))/Vm(std) = 0.0000366 0.0000362 grams/dscf
Cs(H2S04,back) = 1543*Conc(H2S04,back) = 0.0005644  0.0005571 grains/dscf
Cs(H2S04,12% ,back) = Cs(H2S04 back)*(12/%C02) = 0.0008424  0.0008315 grains/dscf
E (H2504,back) = 0.00857 *Cs(H2S04,back) = 0.0200 lbs/hr
[ TOTAL _SO3
& = 3 Conc(H2S04 Jocation) 0.0001184 grams/dscf
Cs(H2S04,hetal) = T Ca(H2S04,Jocation) = 0.0018232 grains/dscf
Cs(H2S04,12% s0tal) =T Ca(H2S04,12% Jocation) 0.0027212 grains/dscf
E (H2SO4,50ta]) = ) = 0.0655 lbe/hr

Concentration(H2S04) = [K‘Normahty‘V-dnm‘(V-soluﬁavVﬁquot)l/Vm-(std)

had SCEC used an incorrect molecular wei

lhuSCBCgmpdinlheirﬁmlrem

ghtfamsm.mdlhispveincarectvaluufonumesubsequmnumbers
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Test Witness - Run #1 (SOx)

SAMPLING: Passed
LABORATORY: Passed

mmmw:waweaﬁwﬂuwhhmmw

Page 1 of 3

TESLBESULTS SUMMARY:
SO3 SO2 Total SOx ]
ITEM Cs _|[Cs12%)] E Cs [ Cs(12%) E Cs(12%) E_ |
UNITS_ | % _| gr/dscf | gr/dsc | Ibwhr | grjdsct gridsct | lbshr /dsc
VALUE | 109 |0.001847]0.002757] 0.0664 | 0.001257] 0.001876 0.0451



SOURCE TEST OF OXIDES OF SULFUR EMISSIONS TO THE ATMOSPHERE
Test Witness - Average (SOx)

""SIBESULTS SUMMRARY:
- $03 ) Total SOx
ITEM | I | Cs [C«(12%)] E Cs [ Csa2%) | _E Cs Cs(12%) E

UNITS % | gr/dscf | gridscf | lbs/hr | gridscf /dscf ibs/hr
VALUE | 107 ]0.001733] 0.002787{ 0.0643| 0.001237 | 0.001996 0.0459

IESY PARAMETERS:

PROCEDURES:

The procedures and equipment utilized in these tests are based on EPA NSPS guidelines and from the EPA CFR 40, Standards Method 8.
The sampiing utilized a front-end filter (fig. 1).

_ibsr

CALCULATIONS:;

All calculations are based on the EPA CFR 40, July 1, 1991, Parts 53-60, Appendix A, Method 8.

SAMPLING: '
Thetaaconsiaedofsamplingatatmersepoims,4m1amplimpon(ﬁg.Z)amzmzsamplepms.colectedfranuind\as
below the stack (fig.3). nmmmsmy,mmsad(mmwwimmelasmpointsonthesecondand
third traverse. All ﬁelddata,SCEC'saswelIasmDisuid‘s,mn'ansfetredbmecompubrpﬁmout Al calculations were done by
computer.

Gas: A CEM analysis was performed by SCEC.
S0x: Al procedures follow EPA guidelines, except where noted in this report.

EQUIPMENT:
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.
RUN#1 RUN#2 RUN #3 '
SAMPLING: Passed Failed Passed
LABORATORY: Passed Passed Passed
Run #2 was eliminated from the overall test average because QA criteria were not met. (See the laboratory sheet of the particulate report
for an in depth explanation.)

Concentration(H2S04) = ﬂ(‘Normali:y‘V-ﬁmt‘(V-soluﬁorVV~aliquot)]/Vm-(std)
Concentration(S02) = [K*Normality*V-titrant®(V-solution/V-aliquot))/Vm-(sid)
K=MW fequiv/mole

A ATIONS:
SDAPCD | SDAPCD | SDAPCD
JIOTAL_SQ3 RUN1 RUN 2 RUN 3
Conc(H2S04 total) = ZConc(H2S04 Jocation) ={0.0001197 |0.0000846 0.0001050
Cs(H2804,total) = TCs(H2S04,location) =|0.0018471 0.0013046 |0.0016195
Cs(H2S04,12% sotal) =2Cs(m804.12%.lowion) =|0.0027569 [0.0020958 |0.0028165
E (H2S04,total) = TE(H2S04,Jocation) =1o.0664 0.0428 0.0621

IOTAL_SO% :
Conc(SO2,total) = T Conc(SO2 Jocation) ={0.0000814 {0.0000169 0.0000788
Cs(SO2,total) = TCs(SO2,location) =[0.0012567 10.0002601 }0.0012163
Cs(S02,12% total) =X Cs(S02,12%location) =]0.0018757 \0.(!”4179 0.0021154
E (S02,total) = TE(SO2,Jocation) ={0.0451 0.0101 0.0467
IOTAL SOz

. Conc(SOx total) = Conc(H2S04 total)+Conc(SO2,total) =(0.0002011 |0.0001015 }0.0001838
Cs(SOx,total) = Cs(H2S04,total)+Cs(SO2,total) ={0.0031038 |0.0015647 jo.oomsss

L&(S02,12%.total) = Cs(H2504,12%,total+-Cs(SO2,12% total) =|0.0046326 [0.0025137 0.0049319

E(SOx,total) = E(H2S04,total)+ E(SO2,total) =|0.1115 0.0529 0.1088
b Rm#Ziselhnmawdﬁundwovmnmamge
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Performance Analvzical Inc.

i

Sovanenmenta Tesing i U nsuitin,
PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
./‘
,'/l‘
/
/
Client: San Diego Air Pollution COntri7/District
Client Sample ID: N/A B !
PAI Sample ID: PAI Method Blank
Test Code: GC/MS EPA TO-14 Matrix: Summa Canister
Analyst: Chris Parnell . Date Received: N/A
Instrument ID: Finnigan 4500C/Tekmar 5010 “Date Analyzed: 04/14/92
Verified by: Michael Tuday Volume Analyzed: 1.00 Liter
) [ ETECTION
LIMIT
(UG/M3)
VINYL CHLORIDE ND 2.0
75=-09-2 METHYLENE CHLORIDE ND 5.0 ND 1.5
€67-66-3 _ CHLOROFORM ND 5.0 ND 1.0
107-06~2 1,2-DICHLOROETHANE ND 5.0 ND 1.2
71-55-6 1,1, 1-TRICHLOROETHANE ND §.0 ND 0.93
71=43-2 BENZENE ND 5.0 ND 1.6
§6-23-5 CARBON TETRACHLORIDE ND 5.0 ND 0.80
79-01-6 TRICHLOROETHENE ND 5.0 ND 0.94
106-93-4 1,2-DIBROMOETHANE ND 5.0 ND 0.65
ND ND

127-18-4 TETRACHLOROETHENE 5.0 . 0.75

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

.
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Performance Analvtical Inc.

———  Erironmentt Testing and . neuicny
- —— '
PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control District

Client Sample ID: Inlet #£1 (04/07/52) (2:50)

PAI Sample ID: 9201624
Test Code: EPA 18 Matrix: Summa Canister
Analyst: Ku=Jih Chen Date Received: 04/09/92
Instrument ID: HPSB90/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 0.050 ml
Pj= -0.4 P¢y= +2.1 DF= 1.17
COMPOUND : RESULT DETECTION LIMIT
(PPM) (PPM)
Cl as Methane 190000 28
C2 as Ethane ND 25
C3 as n-Propane ND 20
C4 as n~Butane ND 1S
CS as Pentane ND 10
C6 as n-Hexane ND ‘\ 10
C7 as n-Heptane ND ' 10
C8 as n-Octane ND \ 10
C9 as n-Nonane ND 10
> C9 as n-Nonane ND 10

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

S0934 Ovhomne Srreer Canewt Pack (74 91304 ¢ Phyyne 218 230011200 .0 aiv =20 1018
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—==—=% DPerformance Analytical Inc.
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PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control Districe
Client Sample ID: N/a \\
PAI Sample ID: PAI Method Blank "
Test Code: EPA 18 Matrix:. Summa Canister
Analyst: Ku=Jih Chen Date Received: N/A
Instrument ID: HPS890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 2.5 m)

COMPOUND DETECTION LIMIT

(PPM)

Cl as Methan ND 0.50
C2 as Ethane ND 0.50
C3 as n-Propane ND 0.40
C4 as n-Butane: ND 0.30
C5 as Pentane ND 0.20
C6 as n-Hexane ND 0.20
C7 as n-Heptane ND 0.20
C8 as n-Octane ND 0.20
CS as n-Nonane ND 0.20 |
> C9 as n-Nonane ND 0.20

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

I3 (Nhorme See - Mol oS3 orrse, L
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Performance Anaiytical Inc. \% \\\

Snviranmentl Testin: Gre U nsaicing

ol

LABORATORY REPORT
Client: SAN DIEGO AIR POLLUTION CONTROL Date of Report: 04/27/92

DISTRICT
Address: 9150 Chesapeake Drive Date Received: 04/09/92
San Diego, CA 92123 PAI Project No: 4081
Covntact: Ms. Judy Lake Purchase Order:  Verbal

Client Project: Bell Jr. High School #T-1483

Two (2) Stainless Steel "SUMMA" Polished Canisters labeled: "Inlet #1"and "Outlet #1"

The samples were received at the laboratory under chain of custody on April 9, 1992.
The samples were received intact. The dates of analysis are indicated on the data
sheets. :

1 thr h > Hydrocarbon Analvsi

The samples were analyzed for C, through > C, Hydrocarbons by direct injection GC/FID.

The analytical system consisted of a Hewilett-Packard model 5890A gas chromatograph
equipped with a flame ionization detector. Separation was achieved using a Restek
Rt,-1 megabore column, 60 meters long by 0.53 mm 1.D., with a 5.0 um film thickness.

A four point standard calibration was performed using a certified gas standard mix
{Scott Speciality Gases) prior to analysis of the field samples.

- Volatile Organic Compound Analysis

The samples were also analyzed by combined gas chromatography/mass spectrometry
(GC/MS) for ten Volatile Organic Compounds. The analyses were performed according
to the methodology outlined in EPA Method TO-14 from the Compendium of Meth

for th rmi Toxi ni m in Ambient Air, EPA 600/4-84-041,
U.S. Environmental Protection Agency, Research Triangle Park, NC, April, 1984 and
May, 1988. The analyses were performed by gas chromatography/ mass spectrometry,
utilizing a direct cryogenic trapping technique. The analytical system used was
comprised of a Finnigan Model 4500C GC/MS/DS interfaced to a Tekmar 5010
Automatic Desorber. A thick film (5 micron) crossbonded 100% Dimethyl! polysiloxane
‘megabore column (RT,-1, Restek Corporation, Bellefonte, PA) was used to achieve
chromatographic separation.

Data Release Authorization: “Reviewed and Approved.
" ' y/ N '
) . ///'(‘ . / -
| k,\/\ A—— P / é e .(./\-)r-‘-rz:_. \
Ku-jih Ch Michael Tudagy———— -~
Principal mist Laboratory Director

23933 Oshome Sereee Camine s Pl 073 G130« Pl afe 23001 2 L aiw =%0.9018
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Performance Analytical Inc.
Environmental Testing and Consulting

20954 O~xborne Sireet

Canoga Park, Gallfornia 91304
Phone 818 709-1139 .

Fax 818 709-2915

Chain of Custody Record

Analytical ma.d_anm Request

Client/Project Name

Address(Phone PAI Project No.
_.a.z.p.n._s R . W?T.zp
\l
Ebh- \\&\\.MN&\ \,: .
FO N D
Kus: Logar /
g, S2mple Lab T | &..0 3 Expected

~ Ident n No Sample No. e.&.ﬂ_.r ) _ q..:.........ﬂi Remarks
ZAt 2/ 239 Wo1957l0oc. | ¥ |y ool |85 My 4.\\8;

. wg T Gaolysd| - X x| looolo _ @: (onversalion |
’e # g 7 Gaolly a X X eollo K\FF
losaa <y “ oo [ 4 | | —Jislelod  ovoty |-

“« Q.N. . ”n Q&Gk\h\ " ~K u,ﬂ OOUIIerk . R :
2 g | w Qo162 | 1 ML oolial !

-

W\\ .=.... Reced w Date Time
— va = — .ﬁsmwaﬂi. \N\I. _ ”M.\_b\&. .“.W\.we
P-j.tlra.m@;ﬁ.. Dete : =.... Recelved by: Signature) c.... Time

<n=oto..3 :

Sampler
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Performance Analvtical Inc.

e TMUif NMCN L, TETIS Al e ISTTEIT:
s =
= = .
PERFORMANCE ANALYTICAL INC. ’
RESULTS OF ANALYSIS N
Client: San Diego Air Pollution Control District

Client Sample ID:
PAI Sample ID:

Test Code:
Analyst:

Instrument ID:

Verified by:

COMPOUND

Inlet #3 (03/31/92)

9201459 (Laboratory Duplicate)

EPA 18

Ku-Jih Chen
HPS890/FID #4
Michael Tuday

-

Matrix: Summa Canister
Date Received: 04/02/92
Date Analyzed: 04/10/92
Volume Analyzed: 0.050 ml
Pi= =9.1 P¢= +4.0 DF= 3.34

DETECTION LIMIT
(PPM)

7C1 as Methane 78

C2 as Ethane ND 75

C3 as n-Propane ND 60

C4 as n-Butane ND 4S

CS as Pentane ND 30

C6 as n-Hexane ND 30

C7?7 as n-Heptane ND 30

C8 as n-Octane ND 30

C9 as n-Nonane ND 30 :

> C9 as n-Nonane ND 30 :

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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Performance Analytical Inc.

—_— .
e Eair mmenta Testing o Avnting
B ——
PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control District
Client Sample ID: N/A
PAI Sample ID: PAI Method Blank
Test Code: EPA 18 ‘ Matrix: Summa Canister
Analyst: Ru=Jih Chen Date Received: N/A
Instrument ID: HPS890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 2.5 ml
COMPOUND : ; RESULT DETECTION LIMIT
. (PPM) (PPM)
Cl as Methane ND 0.50
C2 as gthano ND 0.50
C3 as n-Propane ND 0.40
C4 as n-Butane ND 0.30
CS5 as Pentane ND 0.20
C6 as n-Hexane ND 0.20
C7 as n-Heptane ND 0.20
C8 as n-Octane ND 0.20
C9 as n-Nonane ND 0.20
> C9 as n-Nonans ND 0.20
w

ND = Not Detected TR = Trace Lavel - Below Indicated Detection Limit

20934 Oshome Serece (s Pul 3 001 e
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Performance Analvrtical Inc.

Snenonmentai Teseiny ind L peginng

1 thr h > Hydr rbon Analvsi

The samples were analyzed for C, through > C, Hydrocarbons by directinjection GC/FID.
The analytical system consisted of a Hewlett-Packard model 5890A gas chromatograph
equipped with a flame ionization detector. Separation was achieved using a Restek
Rt,-1 megabore column, 60 meters long by 0.53 mm I.D., with a 5.0 um fiim thickness.

A four point standard calibration was performed using a certified gas standard mix
(Scott Speciality Gases) prior to analysis of the field samples.

Volatil rgani m nd Analysi

The samples were also analyzed by combined gas chromatography/mass spectrometry
(GC/MS) for ten Volatile Organic Compounds. The analyses were performed according
to the methodology outlined in EPA Method TO-14 from the Compendium of Meth

for the Determination of Toxic Organi m nds in Ambient Air, EPA 600/4-84-041,
U.S. Environmental Protection Agency, Research Triangle Park, NC, April, 1984 and

Automatic Desorber. A thick film (5 micron) crossbonded 100% Dimethyi polysiloxane
megabore column (RT,-1, Restek Corporation, Bellefonte, PA) was used to achieve
chromatographic separation.

The results of the analyses are inciuded on the attached data sheets.
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LABORATORY REPORT
Client: SAN DIEGO AIR POLLUTION CONTROL Date of Report: 04/21/92

DISTRICT
Address: 9150 Chesapeake Drive Date Received: 04/02/92
San Diego, CA 92123 PAI Project No: 4060,4061
Contact: Ms. Judy Lake Purchase Order:  Verbal ‘

Client Project: Arizona Street & Bell Jr. High School

Twelve (12) Stainless Steel "SUMMA" Polished Canisters labeled:

"Inlet #1 (03/30/92)" "Inlet #2 (03/30/92)" "Inlet #3 (03/30/92)"
"Outlet #1 (03/30/92)" "Outlet #2 (03/30/92)" "Outlet #3 (03/30/92)"
"Inlet #1 (03/31/92)" "Inlet #2 (03/31/92)" "Inlet #3 (03/31/92)"
"Outlet #1 (03/31/92)" "Outlet #2 (03/31/92)" "Outlet #3 (Q3/31/92)"

The samples were received at the iaboratory under chain of custody on April 2, 1992.
he samples were received intact. The dates of analysis are indicated on the data
sheets.

Twelve (12) six-liter passivated canisters were sent directly to the field sampler along
with variable-constant differential low volume flow controllers. At the request of the
sampler the flow controliers were calibrated to take one-hour time integrated samples.
The majority of the canisters received by the laboratory were significantly undersampied.

out into the field. After time integrated sampling is completed, canisters returned to the

laboratory generally have vacuum readings ranging from -2.5 psig to -0.5 psig. The ten

canisters had vacuum readings of -12.5 psig to -8.9 psig, corresponding to sample
volumes of 0.9 10°2.4 liters in a 6-liter container. In order to draw aliquots out of the
canisters, the samples had to be pressurized with Nitrogen prior to laboratory analysis.

The dilution factor due to the Nitrogen pressurization ranged from 3.22 to 8.50, thereby
resulting in detection limits that are significantly higher than would otherwise be
detected. :

Data Release Authorization; ﬁeviewed and Approved:

(. e

Ku-jih Chen Michael Tuday’
Principal C ist ‘ Laboratory Director

TWIL Nk - S,
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Client:

Client Sample ID:
PAI Sample ID:

Test Code:
Analyst:
Instrument ID:
Verified by:

Performance Analvtical Inc.

EZ‘.' HL nmcnt.ni Tt‘fil‘.'_‘ LI \_,.-ﬂ\'.iifln.'

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollutien Control District

9201625

Chris Parnell

Michael Tuday

GC/MS EPA TO-14
Finnigan 4500C/Tekmar 5010

Outlet #1 (04/07/92) (2:55)

Matrix:

Date Received:
Date Analyzed:
Volume Analyzed:

Summa Canister

04/09/92
04/14/92

0.0050 Liter

Pi= ~5.3 P,a +1.9

DF=

1.77

Pi= -=0.6 P¢= +0.8 DF= 1.10
T oe1 | bETECTION
(MG /M3 ) I('zfng% ) ’{é?ﬁ'f
75-01-4 " ND 2.0 | D T 0.79
75-09-2 METHYLENE CHLORIDE ND - 2.0 ND 0.58
67-66-3 CHLOROFORM ND 2.0 ND 0.41
107-06-2 1,2-DICHLOROETHANE ND 2.0 ND 0.30
71-55-6 1,1,1-TRICHLOROETHANE ND 2.0 ND 0.37
71-43-2 BENZENE ND 2.0 ND 0.63
56-23-5 CARBON TETRACHLORIDE ND 2.0 ND 0.32
79-01-6 TRICHLOROETHENE ND 2.0 ND 0.38
106-93-4 "1, 2-DIBROMOETHANE ND 2.0 ND 0.26
127-18-4 TRTRACHLORORTHENE ND 2.0 ND 0.30
ND - Not Detected .TR = Trace Level - Below Indicated Detection Limit
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Client:

Client Sample ID:
PAI Sample ID:

Test Code:

Analyst:

Instrument ID:
Verified by:

Performance Analvtical Inc.

Znvinenmental Testine i O seuisim.s

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution Control District

9201624

GC/MS EPA TO-14

Chris Parnell

Michael Tuday

Inlet #1 (04/07/92)

(2:50)

Finnigan 4500C/Tekmar 5010

Matrix:
Date Received:
Date Analyzed:

Summa Canister
04/09/92
04/14/92

Volume Analyzed: 0.0050 Liter
Pj= 0.4 Py= +2.1 DF= 1.17

CAs # COMPOUND RESULT DE§§§¥ION RESULT ETECTION
(MG /M3 ) (MG /M3 ) (PPM CEEEED
75-01~4 VINYL CHLORIDE ND 1.0 ND 0.39
75-09-2 METHYLENE CHLORIDE 1.8 1.0 0.54 0.29
67-66-3 CHLOROFORM ND 1.0 ND 0.21
107-06-2 1,2-DICHLOROETHANE ND 1.0 ND 0.25
71-55-6 1,1, 1-TRICHLOROETHANE ND 1.0 ND 0.19
71-43-2 BENZENE 2.2 1.0 0.68 0.31
56-23-5 CARBON TETRACHLORIDE ND 1.0 ND 0.16
79-01-6 TRICHLOROETHENE 7.8 1.0 1.5 0.19
106~93-4 1,2-DIBROMOETHANE ND 1.0 ND 0.13
127-18-4 TETRACHLOROETHENE 12 1.0 1.8 0.15
ND = Not Detected ta s Trace Level - Below Indicated Detection Limit
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Performance Analvtical Inc.
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PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control Distriet

Client Sample ID: Outlet #1 (04/07/92) (2:55)

PAI Sample ID: . 9201625

Test Code: EPA 18 Matrix: . Summa Canister
Analyst: Ku=Jih Chen Date Received: 04/09/92
Instrument ID: HPSB890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 2.5 ml

Pi® =5.3 Py= +1.9 DF= 1.77

“ COMPOUND DETECTION LIMIT
Cl as Methane 1.0
C2 as Ethane ND 1.0
C3 as n~Propane ND 0.80
C4 as n-Butane ND 0.60
CS as Pentane 540 0.40
C6é as n-Hexane ND 0.40
C7 as n-Heptane ND 0.40
C8 as n-Octane ND 0.40
C9 as n-~Nonane : ND 0.40
> C9 as n-Nondne ND 0.40

ND = Not Detected IR = Trace Level - Below Indicated Detection Limit

SRR N S a0 e s -~
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Performance Analytical Inc.
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PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

Client: San Diego Air Pollution Control District

Client Sample ID: 1Inlet #1 (04/07/92) (2:50)

PAI Sample ID: 9201624 (Laboratory Duplicate)

Test Code: EPA 18 Matrix: Summa Canister
Analyst: RKu=Jih Chen Date Received: 04/09/92
Instrument ID: HPS5890/FID #4 Date Analyzed: 04/10/92

Verified by: Michael Tuday Volume Analyzed: 0.050 m)

Pi= -0.4 Ps= +2.1 DF= 1,17

COMPOUND RESULT DETECTION LIMIT
(PPM) (PPM)
Cl as Methane 190000 28
C2 as Ethane ND 25
C3 as n-Propane ND 20
C4 as n-Butane ND 1s
CS as Pentane ND 10
CEé as n-Hexane ND 10
C7 as n-Heptane ND 10
C8 as n-Octane ND 10
C9 as n-Nonane ' ND 10 ,
> C9 as n-Nonane : ND : 10

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

23934 Oshome Streer. Canoea Park, CA 9] 33 e Phone <1 ThL110 6 By vk Th0L NS
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Client:

Client Sample ID:

Pertormance Analvtical Inc.

-
IRRMEeNT G st hL Ing L. Cedting

PERFORMANCE

RESULTS OF ANALYSIS

ANALYTICAL INC.

Outlet #3 (03/31/92)

San Diego Air Pollution Control Districe

PAI Sample ID: 9201462

Test Code: GC/MS EPA TO-14 Matrix: Summa Canister

Analyst: Kathleen Aguilera Date Received: 04/02/92

Instrument ID: Finnigan 4500C/Tekmar 5010 Date Analyzed: 04/07/92

Verified by: Michael Tuday Volume Analyzed: 1.00 Liter

Pj= ~11.1 Psj= +4.0 DF= 5.19
: RESULT DETECTION RESULT DETECTIQN
CAS # COMPOUND LIMIT LIMIT
- (uG/M3) (UG/M3 ) (PPB) (PPB)

75=-01-4 VINYL CHLORIDE ND 28 ND 9.9
75=-09-=2 METHYLENE CHLORIDE ND 285 ND 7.3
67-66-3 CHLOROFORM ND 25 ND 5.2
107-06-2 1,2-DICHLOROETHANE ND 28 ND 5.2
71-55=¢ 1,1,1-TRICHLOROETHANE ND 25 ND 4.6
71-43=2 BENZENE S4 25 17 7.8
56-23-5 CARBON TETRACHLORIDE ND 25 ND 4.0
79=01~6 TRICHLOROETHENE ND 25 ND 4.7
106-93-4 1,2-DIBROMOETHANE ND 25 ND 3.3
127-18-4 TRTRACHLOROETHENE 520 25 77 3.7

ND = Not Detected Tﬁ = Trace lLevel - Below Indicated Detection Limit
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Performance Analytical Inc.

Envir amenral Tesrins sne Coteuiting
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Sample "Outlet #1" contained 1500 ppm of Acetone. Acetone is not a target
compound. The presence of Acetone is most likely attributable to the cleaning or rinsing
of sampling equipment by the fieild sampler The presence of Acetone interferes with

the analysis of speciated VOCs by GC/MS. Due to the high concentration of Acetone
the sample had to be analyzed at a smaller volume resuiting in an elevated detection

limit. Also, the Acetone artifact gave a 540 ppm false positive for Pentane for the EPA
Method 18 GC/FID analysis. .

The results of the analyses are included on the attached data sheets.

T e Al R AR 5 FesTlalemy

20954 Osbome Serzer. Canoga Dirk, CA 91304 « Phone SIS T30 s Fay S8 709-2913
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Performance Analvtical Inc.

v Rmenta Testing TR TSI

Client:

Client Sample ID: Outlet #3 (03/31/92)
PAI sample ID:

Test Code:
Analyst:

Instrument ID:

Verified by:

COMPOUND

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution Control District

ey D
9201462 iﬁtv ol
EPA 18 : Matrix: Summa Canister
Ku=Jih Chen Date Received: 04/02/92
HPS890/FID #4 Date Analyzed: 04/10/92
Michael Tuday Volume Analyzed: 2.5 m}

Pi= -1].1 Py= +4.0 DF= 5.19

75£§£EfION LIMIT

7C1 aiixééh#nc ND
C2 as Ethane ND 2.5
C3 as n-Propane ND 2.0
C4 as n-Butane ND 1.5
C5 as Pentane ND 1.0
C6 as n-Hexane ND 1.0
C7 as n-Heptane ND 1.0
C8 as n-Octane ND 1.0
ND 1.0
1.0

C9 as n-Nonane : .
> C9 as n-Nonane ND .

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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Client:

Client Sample ID:
PAI Sample ID:

Pertormance Analvncal Inc.

o mment Testing ad L. ReLning

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

9201459

Inlet #3 (03/31/92)

San Diego Air Pollution Control Districe

Summa .Canister
Date Received: 04/02/92

Date Analyzed: 04/08/92
Volume Analyzed: 0.050 Liter
Pij= =9.1 Psg= +4.0 DF= 3,34

Matrix:

Test Code:
Analyst:
Instrument ID:
Verified by:

GC/MS EPA TO-14

Chris Parnell

Finnigan 4500C/Tekmar S010
Michael Tuday

%a e ——

cas # COMPOUND RESULT °§§§§§I°N RESULT oag§§§§0N
_ (UG/M3) (UG/M3 ) (PPB) (PPB)

75-01-4 "VINYL CHLORIDE 2 300 | 300 | 120 |
75-09-2 METHYLENE CHLORIDE 2400 300 690 87
67-66=3 CHLOROFORM ND 300 ND 62
107-06-2 1,2-DICHLOROETHANE ND 300 ND 75
71-55-6 1,1, 1-TRICHLOROETHANE 1200 300 230 56
71-43=2 BENZENE 2300 300 740 94
56-23-5 CARBON TETRACHLORIDE ND 300 ND 48
79-01-6 'TRICHLOROETHENE 9200 300 1700 56
106-93-4 1,2-DIBROMOETHANE ND 300 ND 39
127-18-4 TETRACHLOROETHENE 15000 300 2300 45

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

Client: San Diego Air Pollution Control District

Client Sample ID: 1Inlet #3 (03/31/92)

PAI Sample 1ID: 9201459 (el ITaled =3

Test Code: EPA 18 Matrix: Summa Canister
Analyst: : Ku=Jih Chen Date Received: 04/02/92
Instrument ID: HPS890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 0.050 ml

Pj= =9.1 Py= +4.0 DF= 3.34

COMPOUND T ] Resurr DETECTION LIMIT
(PPM) (PPM)

C1 as Methane _m_‘r’ﬁg]

C2 as Ethane ND 78

C3 as n-Propane ND 60

C4 as n-Butane ND 45

CS as Pentane ND 30

C6 as n-Hexane ND ’ 30

C7 as n-Heptane ND 30

C8 as n-Octane ND 3o -

C9 as n-Nonane ND 30

> C9 as n-Ncﬁ ND 30

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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Client:

Client sample ID:

Performance Analvtical Inc,

mf&qm;-mw-:wnmu

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution Control Districe

PAI Sample ID: 9201458

Test Code:

GC/MS EPA TO-14

Inlet #2° (03/31/92)

Matrix:

Summa Canister

Analyst: Chris Parnell Date Received: 04/02/92
Instrument ID: Finnigan 4500C/Tekmar 5010 Date Analyzed: 04/08/92
Verified by: Michael Tuday Volume Analyzed: 0.050 Liter
P;= -8.9 P¢= +4.0 DF= 3.22
RESULT DETECTION RESULT | DETECTION
CAS # COMPOUND LIMIT LIMIT
g (uc/M3) (UG/M3) (PPB) (PPB)
75-01-4 VINYL CHLORIDE 1100 300 430 120
-75=-09-2 METHYLENE CHLORIDE 2500 300 740 87
67-66-3 CHLOROFORM ND 300 ND 62
107-06-2 1,2-DICHLOROETHANE ND 300 ND 75
71-55-6 1,1,1-TRICHLOROETHANE 780 300 140 56
71=-43-2 BENZENE 2200 300 680 94
56-~23-5 CARBON TETRACHLORIDE ND 300 ND 48
79-01-6 IRICHLOROETHENE 8300 300 1600 56
106-93-4 1, 2=-DIBROMOETHANE ND 300 ND 39
127-18-4 TETRACHLOROETHENE - 12000 300 1900 45
ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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Client:

Client Sample ID:
PAI Sample ID:

Test Code:

Analyst:

Verified by:

Pertormance Analytical Inc.

Serronmenta Testine nd e it

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air.Pollution Contrel District

Outlet #2 (03/31/92)
9201461

GC/MS EPA TO-14

Kathleen Aguilera
Instrument ID: Finnigan 4500C/Tekmar 5010

Michael Tuday

Matrix:
Date Received:
Date Analyzed:

Summa Canister
04/02/92
04/07/92

Volume Analyzed: 1.00 Liter
Pi= «10.7 Psg= +4.0 DF= 4.68

Cas # COMPOUND LIMIT TN

(uG/M3) (UG/M3) (PPB) (PPB)
75-01=4 VINYL CHLORIDE ND - 25 ND 9.9
75-09-2 METHYLENE CHLORIDE ND 25 ND 7.3
67-66-3 CHLOROFORM ND 25 ND 5.2
107-06-2 1,2-DICHLOROETHANE ND 25 ND 6.2
71-55-6 1,1,1-TRICHLOROETHANE ND 25 ND 2.6
71-43-2 BENZENE 1§ TR 25 4.7 TR 7.8
56-23-5 CARBON TETRACHLORIDE ND 28 ND 4.0
79-01-6 TRICHLOROETHENE ND 25 ND 4.7
106-93-4 1,2-DIBROMOETEANE ND 25 ND 3.3
127-18-4 TETRACHLOROETHENE 150 25 22 3.7

ND = Not Detected Tﬁ = Trace Level - Below Indicated Detection Limit
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Client:

Performance Anaivtical Inc.

o amencs Testa
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PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution‘CQnt:ol Districe

Client sample ID: Inlet #2 (03/31/92)

PAI Sample ID:

9201458 3¢l “n\el T

Test Code: EPA 18 Matrix: Summa Canister
Analyst: Ku=Jih Chen Date Received: 04/02/92
Instrument ID: HPS890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday Volume Analyzed: 0.10 ml
P;= -8.9 P¢= +4.0 DF= 3.22
COMPOUND RESULT DETECTION LIMIT
(PPM) (PPM)
Cl as Methane 370000 38
C2 as Ethane ND 38
C3 as n-Propane ND 30
C4 as n-Butane ND 23
CS as Pentane ND 18
C6 as n-Hexane ND 18
C7 as n-Heptane ND 15
C8 as n-Octane ND 1§ -
C9 as n-Nonane__. ND 18
> C9 as n-Nonans ND 15

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit
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PERFORMANCE ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control District

- Client Ssample ID:
PAI Sample ID:

Test Code:
Analyst:
Ingtrument ID:
Verified by:

hél as Mﬁthanc

EPA 18

Ku-Jih Chen
HPS890/FID #4
Michael Tuday

Performance Analvtical Inc.

Outlet #2 (03/31/92)
9201461 led =X ¥
aqt e

Matrix:
Date Received:
Date Analyzed:

Summa Canister
04/02/92
04/10/92

Volume Analyzed: 2.5 ml

P;= =10.7 Py= +4.0 DF= 4.68

DETECTION LIMIT
(PPM)

C2 as Ethane ND 2.5
C3 as n-~Propane ND 2.0
C4 as n~Butane ND 1.5
CS5 as Pentane ND 1.0
C6 as n-Hexane ND 1.0
C7 as n-Heptane ND 1.0
C8 as n-Octana ND 1.0
C9 as n-Nonane* ND 1.0
ND

ND = Not Detected

> C9 as n-Nongne 1.0

TR = Trace Level - Balow Indicated Detection Limit
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PERFORMANCE 'ANALYTICAL INC.
RESULTS OF ANALYSIS
Client: San Diego Air Pollution Control District

Client Ssample ID: oOutlet #1 {03/31/92)

PAI Sample ID: 9201460
Test Code: GC/MS EPA TO-14 - Matrix: Summa Canister
Analyst: Kathleen Aguilera Date Received: 04/02/%2
Instrument ID: Finnigan 4500C/Tekmar 5010 Date Analyzed: 04/07/92
Verified by: Michael Tuday ) Volume Analyzed: 1.00 Liter
_ Pi= -0.5 Py= +4.0 DF= 1.32
P
RESULT DETECTION RESULT DETECTION
CAS # COMPOUND LIMPT LIMIT
. (UG/M3) (uG/M3) (PPB) (PPB)
75-Q1-4 VINYL CHLORIDE ND §.0 ND 2.0
75=-09=2 METHYLENE CHLORIDE ND 5.0 ND 1.5
67-66-3 CHLOROFORM ND §.0 ND 1.0
107-06-2 1,2-DICHLOROETHANE ND §.0 ND 1.2
71-55-§ 1,1,1-TRICHLOROETHANE ND 5.0 ND 0.93
71-43-2 BENZENE 5.2 5.0 1.6 1.6
§6~-23-5 CARBON TETRACHLORIDE ND 5.0 ND 0.80
79=-01-6 TRICHLOROETHENE ND s.0 ND 0.94
106-93-4 1,2<-DIBROMOETHANE ND 5.0 ND 0.65
127-18=4 TRTRACHLOROETHENE 44 §.0 6.5 0.75

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

20934 Osbome Sereet. Canow Park. CA 91304 » Phone '3 7091139 « Fax 318 70229135
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PERFORMANCE ANALYTICAL INc.

RESULTS OF ANALYSIS

Client: San Diego Air Pollution Control District

Client sample ID: Outlet #1 (03/31/92)

PAI Sample ID: 9201460 o U
Test Code: . EPA 18 Matrix: Summa Canister
Analyst: Ru=Jih Chen Date Received: 04/02/92
Instzrument ID: HPS5890/FID #4 Date Analyzed: 04/10/92
Verified by: Michael Tuday goluma gn;lyzodzoz.s ml
‘. -(). f. +4, DF= 1.32
COMPOUND . RESULT DETECTION LIMIT
(PPM) ({PPM)
Cl as Methane v 4.0 0.50
C2 as Ethane ND 0.50
C3 as n-Propane . ND 0.40
C4 as n-Butane ND 0.30
CS as Pentane ND 0.20
C6 as n-Hexane ND 0.20
C?7 as n-Heptane ND 0.20
C8 as n-Octane ND 0.20
CY as n-Nonane: ND 0.20
> C9 as n-Nonane ND 0.20

-
s

ND = Not Detected TR = Trace Level - Below Indicated Detection Limit

20%34 Osburne Street. Canaa Park, CA 91304 « Phone sts TOY-1130 e By wIx 70015
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Client:

Client sample ID:

Pertormance Analvtical Inc.
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PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution Control District

PAI Sample ID: 9201457

Test Code:
Analyst:

GC/MS EPA TO-14
Chris Parnell

Inlet #1 (03/31/92)

Instrument ID: Finnigan 4500C/Tekmar 5010
Verified by: Michael Tuday

Matrix:
Date Received:
Date Analyzed:

Volume Analyzed:

Summa Canister
04/02/92
04/08/92

0.080 Liter

Pi= -10.2 Py= +4.0 DF= 4.16

DETECTION DETECTION

Cas # COMPOUND LIMIT LIMIT

(UG/M3) (UG/M3) (PPB) (PPB)
75-01-4 VINYL CHLORIDE 860 400 340 160
75-09-2 METHYLENE CHLORIDE 2300 400 680 120
67-66-3 CHLOROFORM ND 400 ND 83
107-06=-2 1,2~DICHLOROETHANE ND 400 ND 100
71-55-6 1,1, 1-TRICHLOROETHANE 1400 400 260 74
71-43-2 BENZENE 2200 400 680 130
56-23-5 CARBON TETRACHLORIDE ND 400 ND 64
79-01-6 TRICHLOROETHENE 8500 400 1600 75
106-93~4 1,2-DIBROMOETHANE ND 400 ND 52
127-18-4 TRTRACHLOROETHENE 14000 400 2100 60

ND = Not

Detected TR = Trace Level - Below Indicated Detection Limit

20954 Osborne Streer, Canoa Park, CA 91304 « Phone ~is TO-1139 e Fux J18 TW-2913
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Performance Analvtical Inc.

Znvineamenta Testing ing Lonauiting

Client:

Client Sample ID:
PAI Sample ID:

Test Code:
Analyst:

Instrument ID:

Verified by:

Michael Tuday

PERFORMANCE ANALYTICAL INC.

RESULTS OF ANALYSIS

San Diego Air Pollution Control District

Inlet #1 (03/31/92)
9201457 ;’{,\\ Inex =\

Matrix:
Ku~Jih Chen Date Received:
HPS890/FID #4 Date Analyzed:

Summa Canister
04/02/92
04/10/92
Volume Analyzed: 0.10 ml

ND = Not Detected TR

DETECTION LIMIT
(PPM)
"Cl as Methane | 230000 50
C2 as Ethane ND 50
C3 as n-Propane ND 40
C4 as n-Butane ND 30
CS as Pentane ND 20
C6 as n-~Hexane ND 20
C7 as n-Heptane ND 20
C8 as n-Octane ND 20
C9 as n-Nonanae. . ND 20
> C9 as n-Nonans ND 20

= Trace Level - Below Indicated Detection Limit

20934 Oshome Sereet. Canowa Pirk. CA Y1304 « Phone 1A 7001100 B <08 =000z
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Test Witness - Runs #1 - 4 GC Analysis

IEST PARAMETERS:

T QCEDURES:

. procedures and equipment utilzed in these tests are based on EPA NSPS guidelines and
from the EPA 40 CFR PART 60, Method 18. . .

All calculations are based on the EPA 40 CFR, July 1, 1991, Part 60, Method 18.

All samples were collacted by SCEC. Their procedures are as follows:
A pressurized container was placed at the gas inlet BEFORE the flare. The container was

opened after the flare reached a steady state. Once at a steady state, the container drew

in the landfill gas for 25 minutes. After 25 minutes, the container was shut off, labeled,

and shipped to Performance Analytical inc. The outlet monitoring was run concurrentiy

and paralle! to the Method 20 sampiing train. The pressurized container was opened and allowed to
draw in the outlet gas for 25 minutes. The container was then shut off, labeled and shipped

to Performance Analytical inc. ' '

All analyses were performed by Performance Analytical Inc.

All G.C. testing and analysis equipment was cafibrated according to EPA guidelines and
performed by Performance Analytical inc.

RUN #1: INLET: Accepted RUN #3: INLET: Accepted
OUTLET: Accepted OUTLET: Accepted

RUN #2: MINLPT: Accepted RUN #4: INLPT: Not Accepted
OUTILET: Accepted OUTLET: Not Accepted

Page 1 of 2
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DET.

RESULT| LIMIT | RESULT| LIMIT
(FPB) | (PPB) | (PPB) | (PPB)

RESULT

(PPB)

DET. : DET.
LIMIT | RESULT] LIMIT
(PPB) | (PPB) | (PPB)

NDjs.9

ND= Not Detected
TR= Trace Level (below the indicated detection limit)

SAMPLE HISTORY

SAMPLES 1-3 INLET & OUTLET

Sampies 1-3 INLET and OUTLET were
taken on 3/31/92,

received on 4/2/92,

analyzed on 4/10/92. :
SAMPLE 4 INLET & OUTLET -
Sampie 4 INLET and OUTLET was

aken on 4/7/92,

-received on 4/9/92,

analyzed 4/14/92 :
Te&.C. detection imits for Run #4 were set
o0 high: conssquently. the vaiues cbtained
Were Useies for our purposes. Becouse of
This, It was decided 10 omit Run #4, INLET &
OUTLET, from the average.

Page 2 of 2



730,92 1211

COMPANY: BELL JR. HIGH
DATE: 4-7-82
UNIT: FILARE

REPORT #:T71482-2

RUN #1
@ ¢8'F

EPA METHOD 5/8

PARTICULATE RESULTS: net mg gr/gscf gr/ecf 12% CO2 9s/tr
Probe & Nozzle: 10.38 0.005581 0.005114 0.008330 0.2
Filter: 0.6 0.0002322 N.000295. 0.000481 0.01
Condensab les: 1.1723323 0.000620 0.000578 0.000684 0.02

Total 12.15333 0.006524 0 0054988 @.009753 c.2%
N-BaCl = 0,00971 gr/dscf @
SULFATE RESuULTS: Vol aligq vt gr/dsc gr/sc¥ 12% cD2 1bs/hr
Probe & Nozzle: 0-25 0.270.0012606 0.001:60 0.0018E9 @ 0.05
Filter: 10 0 0 0 0 0
Condensablez- 22 0.1 0.000557 D.000510 0.0005831 0.02

Tota} 0.00182 0.001670 0.002721 3.07
ADDITIONAL DATA-
TIME - |
start f4nish %02 %C02 %H20 Vm(std) SDCFM
1030 1130 11.43 3.04 8.36 22.64 4174
AJF -
: ;;s £uho-
O =T ( ‘s'( oI5 CAR. merbid 8
/b e (35) C2) Cnslooss) £
» \l..Sm
acfosce 6’“"/ ASﬁF

9 Ui%‘-a \é w/zzz\@wsf?}/’-//?ﬁ’

rs\"/”"b

gr/dscr @

dooz



07,2092 1211 2003

COMPANY: BELL JR. HIGH
DATE: 4-7~92

UNIT: FLARE

REPORT #:T1482-2

RUN - 1 2 3
TIME
start ... 1030 1220 1445
finish ., .. ... ....... . ... 1130 1302 1855
X02. ... 11.43 12.11 12.33
%C02 ... .04 7.47 6.9
XH20 .. &.36 10.97 10.24
Vmsta .. 28,64 18.904 29.59
SOCFM .. ... 4174 ZB34 4497
DATA @63' vm stqd.. 28.64 33.25 32.36
PARTICULATE DATA %H20. .. .. B3.36 9.74 2.65
----------------- SQOCFM ,, . 4174 3402 3267
PROBE/NOZZLE wT
final & gem . 2004299,)5;1&—25 95,8154 101.3358
NIt 8 gL 98.4542 96.8154 101.3356
net oy g—s 0.01038 0 0.00033 .
FILTER wT : :
final o w8 . ... . .. 0.5262 0.5279 0.4928
fmite ® Lo 0.5256 0.5267 0.4927
net ’ 0.000€ 0.0012 0.0001
CONCENSABLE WT
sample vol ................ 220 22 203
alligq. vol .............. .. 150 100 100
final # ... . ... .. .. ... ... 95.4208 101.9367 95.4276
it 95.42 101.9301 95.420%
net ..., .0.001173 0.01452 0.013304

TITRAMETRIC DATA

PROBE/NOZZLE _
norm. Bacl ...., e, 0.00971 0.00971 0.00574

sampie vol ................ @ 130 165
aliq. voi ................ . 0 10 10

dilution .................. 1 1 1.
mls titrant................ 0.05 0.1

FILTER

norm. BaCl .............. .. 0.00971 0.00971 0.00971
sample vol ................ 100 100 100
alig. vol .............. ... 10 10 10
dilution .................. 1 - 1 1
mis. titrant .............. 0 . 0 1)
CONDENSABLES mis Tl O.1 0.1 0.24
norm. BaCL ................ 0.00971 0.0097 ¢.00971
sample vol ............ ... 220 220 203
aliq. vol ....... .. . ... ... 10 10 10

ALY e < am



SAN DIEGO AIR POLLUTION CONTROL DISTRICT
MONITORING AND TECHNICAL SERVICES
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123

NITROGEN OXIDES, CARBON MONOXIDE, PARTICULATE,
AND SULFUR EMISSIONS SUMMARY REPORT

SITE: Bell Jr. High School

P/O NUMBER: 56896 and 59383 JOB NO: T1482-2
TEST DATE: 4/7/92

EQUIPMENT: Bell Jr. High Landfill Gas Collection and

Incineration System

REPORT BY: %%/\ 74 "DATE: __5/14/92

R.P. Log#Zn - SCEC

APCD PERSONNEL: Janet Cawyer/David Shina
SITE PERSONNEL: Bob Hanley/Bob Hobbs

APPROVED BY: DATE:




SCEC
1582-1 N. BATAVIA
ORANGE, CA 92667

(714)282-8240

COMPANY: S.D.A.P.C.D. @ BELL JR. HIGH SCHOOL
DATE:  APRIL 7, 1992

UNIT:  FLARE @ EXHAUST

REPORT #:T1482-2

FIELD DATA @ 68’

SITE:

RUN # 1 2 3

TIME: 1030 1220 1445
vm (dry gas sampled)........euvevnn... tereeas 30.05 19.991 30.755
Y (meter calib. factor)..... PR ciectenne 0.976583 0.976583 0.976583
P bar (Barometric pressure).......... Ceeeans . 29.85 29.85 29.85
P static (stack pressure, " H20).......... .o 0o - 0 )
Delta H (differential meter press, " H20).... 0.791 0.667 0.873
Tm (meter temperature, R')........ teteeenanne 540.8 543.8 535.9
Vol H20 m1s .....ovvennn.. et sesesatnnneaanes 55.5 49.6 71.7
vm(std),dscf ......00vevnnnn.. teceenna ceteans 28.64 18.94 29.59
Bws-H20 vapor ...... Ceteetieeiiieciiiiaaae... 0.0836  0.1097 0.1024
MF-moisture factor .......vvvvivnnnnnnnnnnnn. 0.9164 0.8903 0.8976
X C02 (it e eesectsatanetsenseaneen 8.04 7.47 6.9
%02 ....... St ettt et it ettt s tae s ceccntnonene 11.43 12. 11 12.33
zNz lllllll .I.lllIl.llllllllll.llll-.ll.l'l. 80.53 80'42 80.77
Md-Mw stk gas’dry ll.ll....l'.lll.ll'll.Ill.. 29'74 29'68 2906
Ms-MW stk gas,wet e s earsesnt et eanenencsacenens 28.76 28.4 28.41
Cp-pitot tUbQ L I I 0084 0-84 0-84

AVg Sq rt Ap M R T 0.202

0.19 -0.22%

T stack, R’...... tteceseasestncrsnsassenocsese 1771.4 1775.8 1777.1
Stack area,ft2 ..... D 12.25 12.25 12.25
VS=FPS .urrrnnn... S eretitesiiiiceeeienenee..  20.84  19.75  22.97
Qstd-dscfm ............ feeeateenstenanannne .. 4174 3834 4492
Area noz,ft2 ...ivvviiinnnnnn. tersesacesvsnas1.28E-03 1,28E-03 1.30E-03
Sample time ......... Ceeeen ettt tescaceseans 60 40 60

X ISOKinetic ......eovueuvnn... Cetieeinaeeene. 109.2

17.9 103.5







OMENCLATURE (concl.)
“ymbol units explanation equation

Q.

Qs acfm flow rate vs*Ao"60

Qstd dsefm dry volumetric stack gas flow rate, 17.64*Qs(1-Bws)*(Ps/Ts)
corrected to STP

S.L. none Sea Level read from a relief map

.;b-u

Ve ml water collected from impingers from lab analysis
and the silica gel (if applicable) '

Vm ftA3 sampie gas volume, uncorrected read from dry gas meter

Vm' ft~3 sample gas volume, corrected Vm*Y

Vm std ftr3 volume of gas sample by thedry gas  ((Vm™Tstd)Pm)/((Pstd"Tm)~orr Vm)
meter,corrected to STP .

Vpw@ts in Hg vapor pressure of water at ts see CRC water vapor press. tables

Vpw@ti inHg vapor pressure of water at ti see CRC water vapor press. tables

Vs ft/sec stack gas velocity 8549°Cp((Ts*AP)/ (Ps*Ms))*0.5

Vw std ft~3 Vol. of water vapor in gas sample, (Vic*a*R*Tstd)/ (Pstd"MW H20)+corr Vwm

conthedtoSTP

Conversion Factors
(multiply by the number)
002669

X in Hg-ft73/°R-ml conversion to get in Hg-ft43/R see CRC '
0.00857 lb/gr-min/hr conv from gr/min to Ib/hr (60/7000) see Lange's Handbook of Chemistry
0.04707 ft~3/mi conversion from ml to ft"3 see Lange's Handbook of Chemistry
1543 gr/g -conversion from g to gr see Lange's Handbook of Chemistry
17.64 °R/in H20 Tstd/Pstd (528/29.92) see Lange's Handbook of Chemistry
85.49 (ft/sec)-(1b-in Hg/Ib- conversion factor to get see CRC

mo-"R-in H20))* .5 velodity in ft/sec
(divide by the number)

S in"2/872 conversion from in*2 to ft42 see CRC

.36 in H20/in Hg conversion from in H20 to in Hg see CRC
‘add to the number) ' '
“ - °R/°F conversion from F to R see CRC

ver. 3 by .DNS on 9/10/91 Page 2 of 2



Bell Jr. High Landfill fiare on 4/7/sc : P.O.#880614 TEST #92098.1
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA. 92123

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

TEST SITE: Bell Junior High Landfill Flare o TEST LUITNESS - RUN #1
620 South Briarwood Road . \

Paradise Hills, CA

TEST #: 92098.1 P.O.# 880614 TEST DATE: 4/7/92
Typesof pl phalt /Perlite / Con | ’ '
UNIT TESTED: INCINERATOR
EQUIPMENT: LANDFILL FLARE

TESTED BY: Russ Logan & Ted Jackman of SCEC DATE: 4/7/92
SITE PERSONNEL: Bob Hanley : DATE: 4/7/92
APCD ENGINEER: Archi de la Cruz DATE: 4/7/92
LAB ANALYSIS BY: SCEC DATE: 4/21/92
REPORT BY: SCEC (Russ Logan) DATE: 5/14/92
REVIEWED BY: David N. Shina DATE: 6/17/92
APPROVED BY: DATE:

. ROBERT YELENOSKY, SENIOR AIR POLLUTION CHEMIST
This report has been feviewed and found o be representative of the festing that was performed.

SDAPCD RULES

TEST LIMIT MEASURED PASS/FAIL
(RULE 53 SPECIFIC CONT. 0.10 gr/dscf 0.010 gr/dscf ON-EXCEEDANCT
3T RESULTS SUMMARY: ENGINEERING SUMMRARY
[ ::::I'I'Ehd:: I Cs(12%) E Qstd TYPE OF FUEL LOAD | RATE
UNITS % gr/dsct Ibs/hr [ dscfm - Tons/Hr | Tons
VALUE 109 0.0097 023 (4192
D, N:

Landfill gas is allowed to accumulate in the wells and piping of a flare system. Every 12 hours the
incinerator ignites its flare to destroy by combustion, the accumulated landfill gases. The flare is
at the bottom of the incinerator stack. The sampling points are near the top of the stack.

The particulate emissions from this process are the subject of the report.

All calculations are based on the EPA CFR 40 Standards Method 5, July 1, 1991, Parts 53-60, Appendix A.
P. : ‘

The test consisted of sampling at 8 traverse points, 4 from 1 sampling port (fig.2) and 2 from 2

sample ports, collected from 84 inches below the stack (fig.3). It was done this way, because the stack

mpared to SDAPCD rules.
ANALYSES:;
Gas: A CEM analysis was performed by SCEC. _
ticulate: All procedures follow EPA guidelines, except where noted in the SDAPCD QA manual.
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.
ver.3APCD P/M-ISOS 4/9/92 by DNS Printed: 7/22/32 @ 5:02 PM Page 1 of 3



A7.,30.,92 1210 d o

SCEC ' E'ACSIP;-IL'E TRANSMISSION
| DATE : ;54%9/A4;7

TO: _S/.OAJZIA Cona Shiva

COMPANY :

TRANSMITTING TO TELECOPY . GI7) 494-2%30

FROM: RUSS LOGAN

TELEPHONE #: (714) 282-8240

TELECOPY #: (714 )

REGARDING: _$9 &am

TOTAL NUMBER OF PAGES INCLUDING COVER SHEET: 3

**If there is a transmission problem, please call ASApw«

TRANSMISSION SENT FROM: SCEC
1582-1 N. Batavia Street
Orange, CA 92667
(714) 282-8240
FAX (714) 282-8247

COMMENTS :

Oadin, T hope H., helps !
'/7&4\{2.10«—'44 )
‘A'& Sdgv ¢ oY ~
) e ‘

'MESSAGE 4 2666




Bell Jr. High Landfill flare on 4/7/9c

- CR ATIONS:

fEMPERATURES:
01) ts = (I ts(n))total n's
03) tma (T {(t 1(n)+t 2t(n))/2)#0tal n'sm(t1412)/2-
04) Tma (11412)/2 + 460 :
05) - tim (3 ti(n))total n's
06) Tstd ‘
PRESSURES:
07) Pbars {(P @ S.L.)+(ft. above S.L.*(-0.1 in Hg/10011)])
08) Pg= read from pressure sensing device '
09) Psa Pbar + (Pg/13.6)
10) AH
C11) Pm= Pbar+(AH/13.6)
12) Pstd
UOLUME:
13) VM= Vm(end)-Vm(begin)
14) Y
15) Vm'a Vm*Y
16) Vpw @ ti = from appendix
17) corr Vwm = {[(Vm"pr@implPs)'Pm'Tstd]/(Tm'Pstd)}
18) Vm std = {[Vm'(Tstd/T m)*(Pm/Pstd)}-comr Vwm}
19) Vie= (T Volume of impingers)
20) 0
21) R
22) MwH20
23) Vw std = {[(Vlc'a'R'Tstd)/(Pstd'MwHZO)}o-con Vwm}
MUOISTURE:
24) Bws(1) a(Vw std)/(Vw std+Vm std)100 8.38 %
25) Vpw @ ts = from appendix 29.92 in Hg
26) Bws(2) «[(Vpw @ 1s)/Ps]*100 100.23 %
27) Bws « lower value of equation 24 or 26
MOLECULRR WEIGHT: .
28) %02
29) %CO2
30) %N2+inerts+%C0O
31) Md-[O.“O(%COZ)}+[0.320'(%02)]+[O.280(%N2+inens+%CO)]
32) Ms-Md'(I-Bws)+18.0'(Bws)
FLOW:
33) AP
34) Cp
35) vss B5.49°Cp*{[(T $°AP)/(Ps*Ms)]*.5}
36) As=3.14°[(Ds)*2/4]
37) Qs = (vs)*As*60
38) Qstd =17.64°Qs"(1-Bws)*Pa/Ts
EMISSIONS:
FRONT HALF
39) mn (front)
40) Cs (front) =15.43'mn(front)/Vm std
41) Cs(1 2%,front)-(1ZI%COZ)'Ca(front)
42) E (front) = (0.00857)*(Qstd)*Cs (front)
BACK HALF
. 43) mn (back)
44) Cs (back) =15.43*mn(back)/Vm sid
45) Cs(12%,back)=(1 2/%C02)*Cs(back)
46) E (back) = (0.00857)*(Qstd)*Cs (back)
TOTAL
47) - mn (total) = mn(front)+mn(back)
48) Cs (total) =15.43 mn(total)/'Vm std
49) Cs(12%,total)=(1 2/%C0O2)*Cs(total)
50) E (total) = (0.00857)"(Qstd)°Cs (total)
51) E.A. -[(%02-.5(%00)'100]/[0.264(%N2)-(%OZ)-O.S(%CO)]
'COKINETICS:
52) Dn= ’
§3) An=3.14°[(Dn)A2/4]
54) I=.09450(Ts*Vm std)/Ps*VsAnQ(1-Bws) 108.77 % =

P.O.#880614 TEST #92098.1

1311 &
1771 R
81 F
541 R
68 F
528 R

29.85 in Hg
0.00 in H20
29.85 in Hg
0.79 in H20
29.91 in Hg
29.92 in Hg

30.054 1143
0.9766
29.351 143
N/A in Hg
0.0000 ft~3
28.647 1143
55.50 mi
0.002010 Ib/mi
21.85 in Hg-ft*3/°R.Ib-mo
18.00 g/g-mo
2.6196 1t43

1 %
8.04 %
80.53 %
29.74 g/g"mole
28.76 g/g"mole

0.0412 in H20
0.840
20.941 ft/sec
12.250 ftA2
15392 acim
4192 dscfm

0.01090 g

0.00587 grains/dscf

0.00876 grains/dsct
0.21 lba/hr

0.00117 g

0.00063 grains/dsct

0.00094 grains/dscf
0.02 Ibs/hr

0.01207 g
0.00650 grains/dscf
0.00970 grains/dscf
0.23 Ibs/hr
116.28 %

0.485 in
0.1847 in”2
109 %

ver.3APCD PM-ISOS 4/9/92 by DNS Printed: 7/22/92 @ 5:02 PM

Page 3 of 3



Bell Jr. High Landfill flare on 4/7/4c P.O.#880614 TEST #92098.1

L ‘

Trav. Pt Vm_(ft*3) AP AH |Stack Templ BoxTemp | impTemp | t 1 (in) | t 2 (out) | velocity
487.162 i °F (ft/sec) |
017.82.
023.04
01 017.97
014.59
0 '} 020.63
017.94
Rl : .} 082,62
517.216 . . 022.92
Vm AP AH ts tbox ti t1(in) | t2 (out) Vs
Average:|  30.054 0.041 0.791 1311 not done 68 81.38 80.13 20.94
MtitH BOH PRRAMETERS: NUZZLt & PRUBE: MISLELLANEOUS:
" BoxID=  NUTECH Dn= 0.485in Maximum vacuum = 5.0 in. Hg.
AH@ = An = 0.1847 inr2 Circular stack (Y/N) = NO
Y= 0.9766 Cp= 0.840 Silica gel (Y/N) = YES
UVOLUME: PRESSURES: LABORATORY DATA:
start leak rate = 0.000 ctm Pbar=  29.85 in Hg mn(front) = 0.01090g CO2= 8.04°
Pass/Fail PASS Pg= 0.00 in H20 mn(back) = 0.00117 g O2= 11.43°¢
final leak rate = 0.000 ctm Vpw @ ts= 29.9200 in Hg mn(total)s 0.01207 g CO= 0.00 %
Pass/Fail PASS Vpw @ ti= N/A in Hg Vic 5550m N2= 80.53%
vm  30.054 ft+3 .
STACK PARAMETERS: TIME: TEMPERATURES:
Width = 3.50 ft O= 60.0 min tt= 81.38°F ti= 68 F
Length = 3.50 ft th = 8 points t2=  80.13 °F tbox= not done ¥
As = 12.250 ftr2 G- 7.5 min/pt tm=  80.75°F ts= 1311 F

ver.3APCD P/M-ISOS 4/9/92 by DNS Printed: 7/22/92 @ 5:02 PM Page 2 of 3




CONTRACTOR TEST REPORT



Bell Jr. High (Run #1) on 4/7/92 0. #:880614 TEST#: 92098.1
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA 92123

PARTICULATE TEST LABORATORY ANALYSIS DATA SHEET

TEST SITE: Bell Jr. High TEST WITNESS - RUN #1

620 South Briarwood Road.
Paradise Hills, CA

TEST #: 92098.1 P.O.#: 880614 TEST DATE: 4/7/32
LAB ANALYSIS BY: Russ Logan (of SCEC) DATE: 4/21/92
LAB REPORT BY: Russ Logan (of SCEC) DATE: 5/14/92
REVIEWED BY: David Shina (of SDAPCD) DATE: 6/17/92
(1) IMPINGER UQLUMES
FINAL WGT. INITWGT. NET WGT. Was silica gel used (Y/N) 7=
#1 57270 g - 54590g = 2680 g Total impinger charge= mi
#2 486.80 g - 481.80g = 5.00g
#3 571970 g - 56680 g = 12.90 g Total weight collectedsg
#4 _47630g - 47680 g = 0.50
#5 78720 - 775905 = 130 g
(2) BLANKS
STANDARDS
A B C D E F G H I J K L
LOCATION) SOLVENT!  ID [ ENDWGT | INTWGT | NETWGT. | RINSES gml % pem PASS LIMITS
g glEF) ¢ mi|(G/D) (H100)  |(H*10%) | FAlL
| RLANK|RCETONE |E9 99.63435 199.63420 |0.00015 [100.00  [0.0000015 [0.0001500 1.50| P 0.0010%=10ppm
_ _-ANKjwATER |E14  [96.75430 96.75430 ]0.00000 100.00  ]0.0000000 |0.0000000 0.00 P {0.0004%=dppm

a b c d e f _g h i 1 k
LOCATION| SOLVENT| 1D [ ENDWGT | INIT.WGT | NETWGT. | RINSES SOLV.WGT | WGT(com |ALIQUOTS Totals
g ged g migH g len g ol(SSubtotaisfisj) g
FRONT|RCETONE
FRONT|WATER
FRONT|TOTRL |E7 99.50250( 99.49420] 0.00830 *50 | 0.000075 0.008225] 0.00208
FRONT|FILTER |F5 0.52620] 0.52560] 0.00060]- N/A N/A N/A

sack|tomat |E5 95.42080| 95.42000 0.00080| *™0.00 0.000000f 0.000800| 0.00037
BACKIFILTER |N/A

column kifron ckjj=| 0.01207 ¢

SCEC did not charge the iImpingers with water. because they were analyzing for SOx and needed a different charge. This was
acceptabie to the District.

3CEC used only 50 mis of acetone for the FRONT haif inses. The water biank is 0.ppm, so there will be no SOLV. WGT. vaiue.
" * SCEC did not wash out the BACK haif with acetone, so the SOLV. WGT. contribution will be zero

ver.2 APCD P/M-LAB 4/9/92 Printed: 7/15/92 at 12:58 PM Page 1 of 1



COMPANY: BELL JR., HIGH -

DATE:  4-7-92
UNIT:  FLARE
REPORT #:T1482-2

RUN #1
@ 68'F
EPA METHOD 5/8

1030 1130 .

gr/dscf e
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12% Co2 1bs/hr
Probe & Nozzle: 10.38 0.005581 0.005114 0.008330 0.2
Filter: 0.6 0.000322 0.000295 02000481 0.01
Condensables: 1.173333 0.000630 0.000578 0.000941 0.02
12.15333 0.006534 0.005988 0.009753 0.23

N BaCl = 0.00971 -gr/dscf e
SULFATE RESULTS: Vol aliqg. vt gr/dscf  gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 25 0.2 0.001266 0.001160 0.001889 0.05
Filter: 10 0 0 0 0 0]
Condensables: 22 0.1 0.000557 0.000510 0.000831 0.02
Total: 0.001823 0.001670 0.002721 0.07

ADDITIONAL DATA:
TIME
. start finish %02 %C02 XH20 Vm(std) SDCFM
11,43 8.04 8.36  28.64 4174




SAN DIEGO. AIR POLLUTION CONTROL DISTRICT
MONITORING AND-TECHNICAL SERVICES
9150 CHESAPEAKE DRIVE

SAN DIEGO,

CA 92123

NITROGEN OXIDES, CARBON MONOXIDE, PARTICULATE,
ZND SULFUR EMISSIONS SUMMARY REPORT

SITE:
P/O NUMBER:

EQUIPMENT:

REPORT BY:
APCD PERSONNEL:

SITE PERSONNEL:

APPROVED BY:

Bell Jr. High School
56896 and 59383

JOB NO: T1482-2

TEST DATE: 4/7/92

Bell Jr. High Landfill Gas Collection and
Incineration System

Tl A A ~

7

- DATE: 5/14/92

R.P. Lo

Janet Cawver/David Shina
Bob Hanley/Bob Hobbs

-

-~

n - SCEC

DATE: /%02 /T2

—— e .
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Client:__ o~/ . =~/ T/ r Analyst: .~ °
Report #: 7-/¢35> - Site: - -
Test Date: ¢&-7972 Run No: /
GRAVIMETRIC ANALYSIS
Prob 4N le Wash _ )// _ REF: ST17
Fraction: robes an ozzle Washings _ e D/
FEactl _and Nozzle Washin
Date: Date: Date:
Time: Time: Time:
#1 $£2 #3 AVERAGE
A 5 TS0y 7% Sozs Y BY b '
Final: 9¥.502¢ (e = - 4 grms
Tare: g, oe grms.
NET: 73 mg.
- >t
Fraction: Filter Filter No:'/‘f.
Date: Y /2/ /92 pate: Y72/ /92  |pate:
Time: /< - ° Time: /890 Time
#1 #2 #3 AVERAGE
inal: &.°¢9/ g 7262 0--702 grms.
are: g.3 2*'.‘grms. |
/, .
NET: mg.

Fraction: Condensables
~=attlion: Conden
Sanes

Aligquot: /.~
Hot: s

Total Sample:2..°

Date: Date: pate:
Time: Time: Time:
#1 ' $2 #3 AVERAGE
Final: 75,5202 | 9542407 . 75 12 Egtns.
Tare: 9<410drms .
NET: e '/mg .
- TOTAL: g,
Fraction: Condensable Organics _
Date: Date: %Date :
Time: Time: Time:
#1 $2 #3 AVERAGE
Final: grms
mn

NET:



Bell Jr. High Landfill fiare on 4/7, 22

P.O.#880614 TEST #32098.2

Trav. Pt Vm (ftA3 AP AH BoxTemp | impTemp | t1 (in) | t 2 (out) | velocity
i (°F) (°F) (°F) {ft/sec)
B 1007 1017.89
68 82.00 [018.01
88 182:00 1 018.07
. 82.00 |018.03
e 68 8.00 | :86.00 | 023.16
5§37.478 68 90.00 87.00 |023.35
vm AP AH ts tbox ti t1(in) { t2 (out) Vs
Average: 19.991 0.036 0.667 1316 not done 68 84.33 83.33 19.75
MEItH BOH PRRAMETERS: NUZZLt & PROBE: MISCELLANEDUS:
BoxID=  NUTECH Dn= 0485in Maximum vacuum = 5.0 in. Hg.
AH@ = An = 0.1847 inA2 Circular stack (Y/N) = NO
Y= 0.9766 Cp= 0.840 Silica gel (Y/N) = YES
UOLUME: PRESSURES: LABORATORY DATA:
start leak rate = 0.000 ctm Pbar=  29.85 in Hg ma(front) =« 0.001209g CO2= 7.47 %
Pass/Fail PA Pg= 0.00inH20 | mnack) = 0.01452 g O02= 12,119
final leak rate = 0.000 ctm Vpw @ ts=  .29.92 in Hg mn(total)a 0.01572 g CO= 0.00 %
Pass/Fail PA§§ Vpw @ ti= in Hg Vic 4960 mi N2 = 80.42 %
vm 19.991 ft23 ' '
STACK PRARAMETERS: TIME: TEMPERATURES:
Width = 3.50 ft -] 40 min = 84.33°F fti= 68 F
Length = 3.50 ft tn = 6 points * t2=  83.33 °F tbox= not done F
As = 12.250 ftA2 g 6.7 min/pt tm= 83.83°F ts= 1316 F

ver.3APCD P/M-ISOS 4/9/82 by DNS

Printed: 7/23/92 @ 9:05 AM  Page 2 of 3




Bell Jr. High Landfill flare on 4/7..2 P.O.#880614 TEST #92098.2
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA. s2123

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

TEST SITE: Bell Junior High Landfill Flare TEST IJITNESS - RUN #2
620 South Briarwood Road
Paradise Hills, CA .
TEST #: 92098.2 P.O.# 880614 TEST DATE: 4/7/92
Typeof plant (Asphali /Pedite; st {COMBUSTION i
“UNIT TESTED: |
EQUIPMENT: LANDFILL FLARE
TESTED BY: Russ Logan & Ted Jackman of SCEC _ DATE: 4/7/92
SITE PERSONNEL: Bob Hanley 3 DATE: 4/7/92
APCD ENGINEER: Archi de la Cruz ' DATE: 4/7/92
LAB ANALYSIS BY: SCEC DATE: 4/21/92
REPORT BY: SCEC (Russ Logan) DATE: 5/14/92
REVIEWED BY: David N. Shina DATE: 6/17/92
APPROVED BY: DATE:

ROBERT YELENOSKY, SENIOR AIR POLLUTION CHEMIST
This _repon has been reviewed and found fo be representative of the testing that was performed.

SDAPCD RULES '

[ TEST LIMIT MEASURED

.ULE 53 SPECIFIC CONT. 0.10 gr/dscf 0.02428 gr/dscf

~=3T RESULTS SUMMARY: ENGINEERING SUMMRRY

__ITEM I Cs(12%) |  E_ [ Qstd | TYPEOFFUEL LOAD | RATE

ONITS % gr/dscf Tbs/hr dscfm Tons/Hr | Tons
VALUE 118 0.02428 042 3831

SYSTEM DESCRIPTION:

Landfill gas is allowed to accumnulate in the wells and piping of a flare system. Every 12 hours the
incinerator ignites its flare to destroy by combustion, the accumulated landfill gases. The flare is
at the bottom of the incinerator stack. The sampling points are near the top of the stack.
The particulate emissions from this process are the subject of the report.

D .
The procedures and equipment utilized in these tests are based on EPA New Source Performance _
guidelines and from EPA CFR 40, Standards Method 5. The sampling train utilized a front-end filter. .

CALCULATIONS

'All calculations are based on the EPA CFR 40 Standards Method 5, July 1, 1991, Parts 53-60, Appendix A.
PARTICULATE SAMPLING: -

The test consisted of sampling at 8 traverse points, 4 from 1 sampling port (fig.2) and 2 from 2

sample ports, collected from 84 inches below the stack (fig.3). It was done this way, because the stack
thermocouple interfered with the last 2 points on the second and third traverse. All field data was
transferred to the computer printout. All calculations were done by the computer and the emissions were
compared to SDAPCD rules.

Gas: ACEM anaiysis was performed by SCEC. :
‘ticulate; All procedures follow EPA guidelines, except where noted in the SDAPCD QA manual.

EQUIPMIENT: -
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.

ver.3APCD P/M-ISOS 4/9/92 by DNS Printed: 7/23/32 @ 9:05 AM  Page 1 of 3



Bell Jr. High (Run #2) on 4/7/82
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA 92123

PARTICULATE TEST LABORATORY ANALYSIS DATA SHEET

TEST SITE: Bell Jr. High
620 South Briarwood Road
Paradise Hills, CA :

P.O.#: 880614

0. #:880614 TEST#: 92098.2

IEST WITNESS - RUN #2

TEST #: 92098.2 TEST DATE: 4/7/92
LAB ANALYSIS BY: Russ Logan (of SCEC) DATE: 4/21/92
__LAB REPORT BY: Russ Logan (of SCEC) DATE: 5/14/92
REVIEWEDBY: David Shina (of SDAPCD) DATE: 6/17/82
a) IMPINGER UOLUMES
FINAL WGT. INIT WGT, NET WGT. Was silica gel used (Y/N) ?-[I]
#1 54630 g - 52410g = 220¢g Total impinger charge- mi
#2 489.90¢ - 48680g = 310¢g
#3 _577.50g - 565605 - 11.90 ¢ Total weight collected=|_49.60]g
#4  47800g - 476305 - 170 g
#5 74980 g - 73910g = 10.70 g
2 BLANK!
_ _ STANDARDS
A B C D E F G H 1 J K T
LOCATION| SOLVENT| ID | ENDWGT | INITWGT | NETWGT.| RINSES g/mi % ppm PASS LIMITS
g gl(E-F) ¢ ml|(G/D) (H*100) (H*10%6) FAIL
BLANK |ACETONE |E9 99.63435 [99.63420 [0.00015 [100.00  |0.0000015 0.0001500 1.50 P 10.0010%=1000m
ANKJWATER |E14  [96.75430 |96.75430 [0.00000 |100.00  |0.0000000 0.0000000 0000 P  10.0004%=40pm
(3)  IWEIGHTS & BRINSES
a b c d e f g h i bl k
LOCATION| SOLVENT| ID | ENDWGT | INIT.WGT | NETWGT.| RINSES | SOLV.WGT | WoT {corr) {ALIQUOTS Totais
g glleh g mlL(Q'H) g +h) g 9|(>-Subtotais(i+)) g
FRONT|ACETONE
FRONT|WATER
FRONTITOTAL | ™ET12 | 96.81510| 96.81540] 0.00000] 50 0.000075 N/A
FRONTIFILTER |F6 0.52790| 0.52670] 0.00120 N/A N/A N/A
BACK [ACETONE
BACK |WATER
BACK(TOTAL |E3 101.93670] 101.93010| 0.00660| **0.00 0.000000 0.006600] 0.00792
BACK|FILTER |N/A

* SCEC did not charge the impingers with water, because they were ana
acceptabile to the District.

lyzing for SOx and needed a different charge. This was

' For the FRONT HALF totals, SCEC did NOT aliow the beakers to come to a constant weight and they took an incorrect
yage weight. To get a weight, | took the last recorded weight and deemed it the “official average® weight.
* SCEC used only 50 mis of acetone for the FRONT half rinses. The waterblank is 0-ppm, so there will be no SOLV. WGT. vaiue.
**** SCEC did not wash out the BACK half with acetone, so the SOLV. WGT. contribution will be zero

ver.2 APCD P/M-LAB 4/9/92

Printed: 7/15/92 at 12:56 PM Page 1 of 1



Bell Jr. High Landfill flare on 4/7:32

IEMPEERIURLES!:
01) ts = (I ts(n))total n's
02) Ts = ts+460
03) tms ( I {(t 1(n)+t 2t(n))/2}A0tal n'se(t1+t2)/2
04) Tma (t1+12)/2 + 460
05) tim (T ti(n))total n's . -
"~ 06) Tstd
PHESSUHLS:
07) Pbar= {(P @ S.L.)+[ft. above S.L.*(-0.1 in Hg/100#)]}
08) Pg= read from pressure sensing device
09) Ps= Pbar + (Pg/13.6)
10) AH
11) Pms Pbar+(AH/13.6)
12) Pstd
UULUME:
13) Vma Vm(end)-Vm(begin)
14) Y
15) Vm'= Vm*'Y
16) Vpw @ ti = from appendix
17) corr Vwm = {[(Vm"Vpw@imp/Ps)*Pm*Tstd)/(Tm"Pstd)}
18) Vm std = {[Vm"™(Tstd/Tm)"(Pm/Pstd)}-corr Vwm}
19) Vies (3 Volume of impingers)
20) d
21) R
22) MwH20
23) Vw std = {[(Vic*3*R*Tstdy/(Pstd"MwH20)}+corr Vwm}
MUISIUKE:
24) Bws(1) =(Vw std)/(Vw std+Vm std)100 11.00 %
25) Vpw @ ts = from appendix 29.92 inHg
26) Bws(2) =[(Vpw @ ts)/Ps]*100 100.23 %
27) Bws = lower vailue of equation 24 or 26
MOULEUULHH WEIGHI: -
28) %02
29) %C02
30) %N2+inerts+%CO ’
31) Md-[o.440(%C02)]+[0.320'(%02)]+[0.280(%N2¢inons+%00)]
32) Ms=Md*(1-Bws)+18.0" (Bws)
FLUOW:
33) AP
34) Cp
35) vsa 85.49°Cp*{[(Ts*AP)/(Ps*Ms)]*.5}
36) As=3.14%[(Ds)*2/4]
37) Qs = (v§)*As*60
38) Qstd =17.64°Qs*(1-Bws)*Pa/Ts
EMINSIUNY:
FRONT HALF
39) mn (front)
40) Cs (front) =15.43"mn(front)/Vm std
41) Cs(12%,front)=(12/%C02)*Cs(tront)
42) E (front) = (0.00857)°(Qstd)*Cs (front)
BACK HALF
43) mn (back)
44) Cs (back) =15.43°'mn(back)/Vm std
45) Cs(12%,back)=(12/%C02)"Cs(back)
46) E (back) = (0.00857)"(Qstd)°Cs (back)
- TOTAL .
47) mn (total) = mn(front)+mn(back)
48) . Cs (total) =15.43*mn(total)/Vm std
49) Cs(12%,total)=(12/%C02)*Cs(total)
50) E (total) = (0.00857)*(Qstd)*Cs (total)
51) E.A. =[(%02-.5(%C0O)*1 00}/10.264(%N2)-(%02)-0.5(%C0))
ISUKINEIILS:
52) Dnem
53) An=3.14°[(Dn)*2/4]
54) l=,09450(Ts'Vm std)/Ps*VsAnQ(1-Bws) 118.05 % =

HBELCIIUN FUH NUN-I1SUKINESIUC CUNDIIIONS:
Cs(12%,total)--corrected={Cs(12%,total)*(I/100)
E (total)--corrected=(0.00857)"(Qstd)*(Cs (total)--corrected}

ver.3APCD PM-ISOS 4/9/92 by DNS

P.O.#880614 TEST #92098.2

1316 ¥
1776 R
84 ¥
544 R
68 F
528 R

29.85 in Hg
0.00 in H20
29.85 inHg
0.67 in H20
29.90 in Hg
29.92 inHg

19.991 {143
0.9766
19.523 143
N/A in Hg
0.0000 ft~3
18.942 143
49.60 mi
0.002010 Ib/mi

21.85 in Hg-ftA3/°R-lb-mo

18.00 g/g-mo
2.3411 143

11.00 %

1211 %

7.47 %
80.42 %
29.68 g/g*'mole
28.39 g/g*'mole

0.0361 in H20
0.840
19.751 ft/sec
12.250 ftr2
14517 acfm
3831 dscfm

. 0.00120 g

0.00098 grains/dsct
0.00157 grains/dscf
0.03 lbs/hr

0.01452 g
0.01183 graina/dscf

0.01900 grains/dsct

0.39 Ibs/hr

0.01572 g
0.01281 grains/dscf
0.02057 grains/dsct
0.42 lbs/hr
132.77 %

0.485 in
0.1847 in*2
118 %

- 0.02428 grains/dscf

0.42 Ibs/hr

Printed: 7/23/92 @ 9:05 AM
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SAN DIEGO AIR POLLUTION CONTROL DISTRICT
MONITORING AND TECHNICAL SERVICES
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123

NITROGEN OXIDES, CARBON MONOXIDE, PARTICULATE,
AND SULFUR EMISSIONS SUMMARY REPORT

SITE: Bell Jr. High School

P/0 NUMBER: 56896 and 59383 JOB NO: T1482-2
TEST DATE: 4/7/92

EQUIPMENT: Bell Jr. High Landfill Gas Collection and

Incineration System

REPORT BY: %% 74 DATE: _5/14/92

R.P. Log&n - SCEC

APCD PERSONNEL: Janet Cawver/David Shina

SITE PERSONNEL: Bob Hanley/Bob Hobbs
APPROVED BY: W// J2/%  DpatE: (0 /in /D 5




CONTRACTOR TEST REPORT



AN

g’

Client:__ . .~ . - #£.// = L Analyst:
Report #: TrH2l-2 Site: - ‘7,
Test Date: 4-7.92 Run No: Z
GRAVIMETRIC ANALYSIS
| o ' /- /.o REF: sTI17
Fraction: Proabesr%gsr
Date: Date: Date: T
Time: Time: Time:
#1 _#2 #3 AVERAGE
Final: /0{ dise | 75513 To v e grms.
Tare: 76.¢ ;,r"/grms.
NET: | ng.
Fraction: Filter Filter No: F(
ate: 1/2+ /32 Date: 7./ ?:7%.  |Date:
| Time: /¢ 2 Time:
#2 #3 AVERAGE
279 0.7209 ’ 9 -227 grms.
=252 grms.
NET: - mg.
Fraction: Condensables Aliguot: /CC Total Sample: > >¢
Date: Date: Date:
Time: Time: Time:
$1 _#2 $3 AVERAGE /
Final: /s | & %9 101.73¢ 3 /). ?3'[;rms'.
Tare: (01. 29! grms?]
NET: mg.
. TOTAL: s mg.
’Date:
Time: )

#3 AVERAGE
grms.
grms.

NET: mng.




COMPANY: BELL JR. HIGH

DATE: 4-7-92

UNIT: FLARE

REPORT #:T71482-2
RUN #2
@ 68’F

EPA METHOD 5/8

gr/dscf e

PARTICULATE RESULTS: net mg gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 0 0 0 0 0
Filter: 1.2 0.000975 0.000868 0.001567 0.03
Condensables: 14,52 0.011806 0.010510 0.018965 0.39
Total: 15.72 0.012781 0.011379 0.020533 0.42

N BaCl = 0.00971 gr/dscf @
SULFATE RESULTS: Vol alig vt gr/dscf gr/scf 12% CO2 lbs/hr
Probe & Nozzle: 13 0.05 0.000248 0.000221 0.000399 0.01
Filter: 10 0 0 0 0] 0
Condensables: 22 0.1 0.000842 0.000749 0.001353 0.03
Total: 0.001091 0.000971 0.001753 0.04

ADDITIONAL DATA:
TIME
start finish %02 %C02 %H20 Vm(std) SDCFM
1220 1302 12. 11 7.47 10.97 3834

18.94




Bell Jr. High Landfill fiare on 4/7/92 P.O.#880614 TEST #92098.3
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA. 82123 -

SOURCE TEST OF PARTICULATE EMISSIONS TO THE ATMOSPHERE

TESTSITE: Bell Junior High Landfill Flare TEST IWITNESS - RUN #3
620 South Briarwood Road
Paradise Hills, CA : o
TEST #: 92098.3 " P.O.# 880614 TEST DATE: 4/7/92

EQUIPMENT: LANDFILL FLARE

TESTED BY: Russ Logan & Ted Jackman of SCEC DATE: 4/7/92
SITE PERSONNEL: Bob Hanley DATE: 4/7/92
APCD ENGINEER: Archi de la Cruz DATE: 4/7/92
LAB ANALYSIS BY: SCEC ' DATE: 4/21/92
REPORT BY: SCEC (Russ Logan) DATE: 5/14/92
REVIEWED BY: David N. Shina DATE: 6/17/92
APPROVED BY: DATE:

ROBERT YELENOSKY, SENIOR AIR POLLUTION CHEMIST
This report has been reviewed and found to be representative of the testing that was performed.

I TEST LIMIT MEASURED

IRULE 53 SPECIFIC CONT. 0.10 gr/dscf 0.009 gr/dscf N:EXCEEDANCE =
TTEM I Cs(12%) E [ Ostd | TYPEOFFUEL LOAD | RATE
ONITS % gr/dsct | Ibs/hr dscfm Tons/Hr | Tons
VALUE 104 0.0052 020 478

JEST PARAMETERS:

SYSTEM DESCRIPTION;

Landfill gas is allowed to accumulate in the wells and piping of a flare system. Every 12 hours the
incinerator ignites its flare to destroy by combustion, the accumulated landfill gases. The flare is

at the bottom of the incinerator stack. The sampling points are near the top of the stack.

The particulate emissions from this process are the subject of the report.

PROCEDURES; |
The procedures and equipment utilized in these tests are based on EPA New Source Performance
guidelines and from EPA CFR 40, Standards Method 5. The sampling train utilized a front-end filter.

CALCULATIONS '

All calculations are based on the EPA CFR 40 Standards Method 5, July 1, 1991, Parts 53-60, Appendix A.
PAR :

The test consisted of sampling at 8 traverse points, 4 from 1 sampling port (fig.2) and 2 from 2

sample ports, collected from 84 inches below the stack (fig.3). It was done this way, because the stack
thermocouple interfered with the last 2 points on the second and third traverse. All field data was-

~ transferred to the computer printout. All calculations were done by the computer and the emissions were
compared to SDAPCD rules.

Gas: A CEM analysis was performed by SCEC.
ticulate: All procedures follow EPA guidelines, except where noted in the SDAPCD QA manual.

M—l‘ u' a 'I‘. . .
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.

ver.3APCD P/M-ISOS 4/9/92 by DNS Printed: 7/22/92 @ 5:26 PM Page 1 of 3
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Bell Jr. High Landfill fiare on 4/7/92

CALCULATIONS:

01)

" TEMPERRTURES:

ts = (I ts(n))/total n's

02) Ts = t3+460
03) tme (I {(t 1(n)+t 2K(n))/2)notal n'sa(tet2)/2
04) Tms (11+12)/2 + 460 . CL
05) tim (I ti(n))ftotal n's
06) Tstd :
PRESSURES:
07) Pbars {(P @ S.L.)+[ft. above S.L.*(-0.1 in Hg/1001t)]}
08) Pg= read from pressure sensing device
09) Ps= Pbar + (Pg/13.6)
10) AH '
11) Pm= Pbar+(AH/13.6)
12) Pstd
UOLUME:
13) Vma Vm(end)-Vm(begin)
14) Y
15) Vm's Vm*Y
16) Vpw @ ti = from appendix
17) corr Vwm = {[(Vm"pr@imp/Ps)'Pm'Tstd]/(T m*Pstd)}
18) Vm std = {[Vm"(Tstd/T m)*(Pm/Pstd)}-corr Vwm})
19) Vic= (3 Volume of impingers)
20) d
21) R
22) MwH20
23) Vw std = {[(Vic*3°R*Tstd)/(Pstd"MwH20)} +corr Vwm}
MOISTURE: .
24) Bws(1) =(Vw std)/(Vw std+Vm std)100 10.27 %
25) Vpw @ ts = from appendix 29.92 inHg
26) Bws(2) =[(Vpw @ ts)/Ps]*100 100.23 %
27) Bws a lower value of equation 24 or 26
MUOLECULRR WEIGHT:
28) %02
29) %C02 ’
30) %N2+inerts+%C0O
31) Md-[0.440(%002)]+[0.320'(%02)]+[0.280(%N2+inens+%CO)]
32) Ms=Md*(1-Bws)+1 8.0°(Bws)
FLOW:
33) AP
34) Cp
35) vs= 85.49°Cp*{[(T: 8°AP)/(Ps*Ms)]~.5)
36) As=3.14°[(Ds)A2/4]
37) Qs « (vs)*As*60
38) Qstd =17.64°Qs"(1-Bws)*Pa/Ts
EMISSIDNS:
FRONT HALF
39) mn (front)
40) Cs (front) =15.43"mn(front)/Vm std
41) Cs(1 2%.front)-(12/%002)'Cs(front)
42) E (front) = (0.00857)*(Qstd)*Cs (front)
BACK HALF
43) mn (back) '
44) Cs (back) =15.43'mn(back)/Vm sid
45) Cs(12%,back)a(1 2/%C02)°Cs(back)
46) E (back) = (0.00857)*(Qstd)*Cs (back)
TOTAL
"47) mn (total) = mn(front)+mn(back)
48) Cs (total) =15.43"mn(total)/Vm std
49) Cs(12%,total)m(1 2/%C02)"Cs(total)
50) E (total) = (0.00857)*(Qstd)*Cs (total)
51) E.A. =[(%02-.5(%C0)"1 00]/[0.ZM(%NZ)-(%OZ)-O.S(%CO)]
'SOK INETICS: :
52) Dn=
53) Ana3.14°[(Dn}*2/4]
54) l=.09450(Ts*Vm std)/Ps*VsAnQ(1-Bws) 103.84 % =

ver.3APCD P/M-ISOS 4/9/92 by DNS

P.O.#880614 TEST #92098.3

1321 ¥
1781 R
76 ¥
536 R
68 ¥
528 R

29.85 in Hg
0.00 in H20
29.85 in Hg
0.87 in H20
29.91 inHg
29.92 in Hg

30.755 ft+3
0.9766
30.035 ft~3
N/A in Hg
0.0000 ft+3
29.578 {1+3
71.70 mi
0.002010 Ib/ml
21.85 in Hg-#t*3/°R-lb-mo
18.00 g/g-mo
3.3842 1143

.33 %
.90 %
80.77 %
29.60 g/g*mole
28.41 g/g"mole

0.0487 in H20
0.840
22.963 ft/sec
12.250 ftA2
16878 acfm
4478 dsctm

0.00044 g

0.00023 grains/dscf

0.00040 grains/dsct
0.01 Ibs/hr

0.00974 ¢

0.00508 grains/dsct

0.00884 grains/dscf
0.20 Ibs/hr

0.01018 g
0.00531 grains/dscf
0.00924 grains/dsct
0.20 lbs/hr
137.10 %

0.488 in
. 0.1870 inA2
104 %

Printed: 7/22/92 @ 5:26 PM

Page 3 of 3



Bell Jr. High Landfill flare on 4/7/92

_ EIELD DATA & DATA SUMMARY:

P.O.#880614 TEST #92098.3

Trav. Pt Vm  (ft*3 AP AH imp Temp t1(in) | t2 (out) velocity
'_ 537.878 in K20 {in VH_20 (°F) (ft/sec)
< H00: 001 023.2&:
2 0.050 0.890
568.630 .68
vm AP AH 1s tbox ti t1 (in) { t2 (out) Vs
Average:|  30.755 0.049 0.870 1321 | not done 68 76.00 76.13 22.96
[METER BUR PARAMETERS: NOZZLE T PROBE: MISCELTANEDUS:
BoxID=  NUTECH Dn=_ 0.488in Maximum vacuum = 5.0 in. Hg.
AH@ = An= (.1870 in*2 Circular stack (Y/N) = NO
Y= 0.9766 Cp= 0.840 Silica gel (Y/N) = YES
UDLUME: PRESSURES: LABORATORY DATA:
start leak rate = 0.000 ctm Pbars  29.85 in Hg mn(front) = 000044 g CO2= 6.90 %
Pass/Fail PA Pg= 0.00inH20 | mnfback) = 0.00974g ©O2=_ 12.33 %
final leak rate = 0.000 cfm Vpw @ ts=  29.92 in Hg mn(total)= 0.01018 g CO= 0.00 %
Pass/Fail Vpw @ ti= in Hg Vi 71.70m N2= _ 80.77 %
vm 30.755 ttA3 '
STACK PARAMETERS: TIME: TEMPERRTURES:
Width = 3.50 ft O« 60 min tis  76.00 °F ti= 68 F
Length = 3.50 ft n = 8 points t2=  76.13 °F thox= not done F
‘AS = 12.250 ftr2 o= 7.5 min/pt tm=  76.06 °F  ts= 1321 F
ver.3APCD P/M-ISOS 4/9/92 by DNS Printed: 7/22/92 @ 5:26 PM  Page 2 of 3




CONTRACTOR TEST REPORT



Bell Jr. High (Run #3) on 4/7/82 ‘ .Q. #:880614
SAN DIEGO AIR POLLUTION CONTROL DISTRICT, 9150 CHESAPEAKE DRIVE, SAN DIEGO, CA 92123
PARTICULATE TEST LABORATORY AN ALYSIS DATA SHEET
TEST SITE: Bell Jr. High N
620 South Briarwood Road
Paradise Hills, CA

TEST#: 92098.3
- BUN #

P.O.#: 880614

TEST #: 92098.3 TEST DATE: 4/7/92
LAB ANALYSIS BY: Russ Logan (of SCEC) DATE: 4/21/92
LAB REPORT BY: Russ Logan (of SCEC) DATE: 5/14/92
REVIEWED BY: David Shina (of SDAPCD) DATE: 6/17/32
(1) _IMPING OLUMES
FINAL WGT. INIT WG, NET WGT. Was silica gel used (Y/N) 7=y ]
#1 591.90 g 54710g = 44.80 g Total impinger charge- mi
#2 491.70 g 48890g = 180 g
#3 56650 ¢ 55360g - 1290 g Total weight collected=]_71.70)g
#4 478.90 g 47800g = 0.90 g
#5 _ 760.40 g 74310 g = 11.30 g
(2) BLANKS
STANDARDS
A B C D E F G 1 J K C
LOCATION! SOLVENT|™ 1D | ENDWGT | INITWGT | NETWGT | RINSES gmi % pPm PASS CIMITS
g gl(EF) ¢ mi|(G/D) (H100)  |(H'10%6) | FAIL
BLANK[RCETONE [E9 99.63435 99.63420 [0.00015 [100.00  |0.0000015 ]0.0001500 1500 P |0.0010%<10ppm
BLANK|WATER |E14  96.75430 [96.75430 [0.00000 [100.00  ]0.0000000 0.0000000 000f P [0.0004%<dppom
""L_LUEIGHTS & RINSES
a b c d e f g h i i k
LOCATION7 SOLVENT| 1D | ENDWGT | INIT.WGT | NETWGT.| RINSES | SOLV.WGT | WGT (com) [ALIQUOTS Totals
g gieh g migH g j(th g gl(TSubtotals(i+)) g
FRONT{ACETONE
FRONT) WATER
FRONT[TOTAL  |E6 101.33585) 101.33560| 0.00025] ™50 | 0.000075| 0.000175] 0.00016
0.48280{ 0.48270 N/A N/A

FRONT|FILTER |F4

00010] 0.000100

B8ACK |ACETONE
BACK |IUATER
BACK|TOTRL
BACK [FILTER

E5™™*
NA

95.42560/95.42080 | 0.00480 0.00] 0.000000

0.004800

needed a different charge. This was

* SCEC did not charge the impingers with water, because they were analyzing for SOx and
acceptabie to the District. :
** SCEC used only 50 mis of acetone for the FRONT half rinses. The water blank is 0 ppm, so there will be no SOLV. WGT. value.
e (1) SCEC did not wash out the BACK half with acetone, 5o the SOLV. WGT. contribution will be zero. :
(2) For the BACK HALF-END WGT.SCEC did NOT aliow the beakers to come 1o a constant weight and they took an incorrex
average weight. To get a’'weight, | took the Iast recorded weight and deemed it the ‘official average® weight.
(3) For the BACK HALF-INIT. WGTof Run #3, SCEC used the BACK HALF-END WGT. of Befl Jr. High Lab Run #1. They used
the same beaker for 2 different laboratory analyses.
(4) SCEC used an incorrect value for the NET WGT.

ver.2 APCD P/M-LLAB 4/9/92 Printed: 7/15/92 at 12:57 PM Page 1 of 1



COMPANY: BELL JR. HIGH

DATE: 4-7-92

UNIT: FLARE

REPORT #:71482-2
RUN #3
@ 68'F

EPA METHOD 5/8

- gr/dscf @
PARTICULATE RESULTS: net mg gr/dscf gr/scf 12% CO2 tbs/hr
Probe & Nozzile: 0.33 0.000171 0.000154 0.000298 0.01
Filter: 0.1 0.000052 0.000046 0« 000090 0
Condensables: 13.804 0.007184 0.006448 0.012494 0.28
Total: 14,234 0.007408 0.006649 0.012883 0.29

N BaCl = 0.00971 _ . gr/dscf e
SULFATE RESULTS: Vol aliq vt gr/dscf gr/scf 12% CO2 1bs/hr
Probe & Nozzle: 16.5 0.1 0.000404 0.000362 0.000703\35 0.02
Filter: 10 0 0 0 0 0
Condensables: 20.3 0.24 0.001194 0.001071 0.002076 0.05

Total: 0.001598 0.001434 0.002780

ADDITIONAL DATA:

TIME _
start finish X02 XC02 XH20 vm(std) SDCFM
1445 1555 12.33 6.9 10.24 29.5§ 4497

0.07



SAN DIEGO AIR POLLUTION CONTROL DISTRICT

MONITORING AND TECHNICAL SERVICES
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123

NITROGEN OXIDES, CARBON MONOXIDE, PARTICULATE,

SITE:

P/O NUMBER:

EQUIPMENT:

REPORT BY:

APCD PERSONNEL:

SITE PERSONNEL:

APPROVED BY:

AND SULFUR EMISSIONS SUMMARY REPORT

Bell Jr. High School

56896 and 59383 JOB NO: T1482-2
TEST DATE: 4/7/92

Bell Jr. High Landfill Gas Collection and
Incineration System

%%—f/ég‘ r/ DATE: _ 5/14/92

R.P. Lo n - SCEC °

ganet Cawyer/David Shina
Bob Hanley/Bob Hobbs

%: 2, ZL) A7 Qﬁ : DATE: 2/ /9.
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E\éAPORATION_DISH TARE WEIGHTS /
‘-)5“':{‘ Nt L’-‘l"’".L'; - = :.:L‘L"L. "lid'l)‘-/; '

2 T ;Lo | 1o
2T TIRR PR w2 | s Yost: |
/dd , .
DISH # TARE 1 TARE 2 TARE 3 AVERAGE
o
E 2 JH28rs | 92.28/% | 9tzzi2 92 2
- E 3 /0(] % 372 /O GRED 101.8%¢52 | 1e7. 155
| LT us
g E 4 T1 %16 9. $H 5 G9.55/12 99 510y
. /’
/ E S 15 4200 S Yoz Far. 4 B 75" Y 2w
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S T4 (542 TEBSTE—7 | 99.0L34 9.4 350
=0 o A L _—
E 11 (Tencet - T
i
o E 12 7Li%]5% | No.BUsE Fe.z15T V- %515y
i
E 13 e — [~
i
- E 24 LTy | 507543 7. 7543
, .
E 15 A— ¢ ,( 6\»\4( W A L-{S R
<E--16-" | | v
|
v E 17 99 %2z | 75.8524 7S sm2e | 75552y
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SCEC

I4-10

w MWy

f FACSIMILE TRANSMISSION
|
|

DATE: ?»8-72

TO: Laiyn  SHra,

COMPANY : _ié!;ﬁfti}

TRAN:5M1TTIN4; TO TELECOPY #: (4/7 ) £9¢-23230

FROM: RUSS LOGAN
i

TELEPHONE #: (714) 282-8240

(714) 282-8247

REGARDING: Targ \.Jeé@ﬁ

TELECOPY #:

TOTAL NUMBER OF PAGES INCLUDING COVER SHEET: 2

**If there s a transmission problem, please call ASAP«+

TRANSMISSION|SENT FROM: SCEC

1582-1 N. Batavia Street
T Orange, CA 92667

! (714) 282-8240

FAX (714) 282-8247

COMMENTS :

-. - o

. ... .. MESSAGE_# 2413
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Lo

Client: A /-4 . Analyst: .
'Report #: ~ '“§2-2 Site: —#we sle o
Test Date: “-2-77 Run No: 5
GRAVIMETRIC ANALYSIS
- , -~ ,,. REF: ST17
Fraction: Probes and Nozzle Washings - - // /7
Date: Date: Date:
ITime: Time: Time:
#1 #$2 #3 AVERAGE
Final: /J)/ --.°2 1ol TL / grms.
Tare: /91, 22-"bqrms .
NET: . mg.
Fraction: Filter Filter No: F
pate: ¢,/)/%72 Date: /-2, ,%92 ate:
Time: J20° Time: /£00 Time:
#1 $2 #3 AVERAGE
. 0. 192F
inal: 0. Y92 091929 . grms.
are: £.4922 grms.
NET: mg.
sables Aliquot: /2 Total Sample: . _
Date: Date:
Time: .Mime:
$2 3 AVERAGE
S5 U ET ((_' ’ :é’/ STl T
L . grms .
are: 9% “2Zqrme,
. — ' = ’ :
P TY e NET: =2 _mg.
AN Uxo . —
. TOTAL: T mg.
Fraction: Condensable Organics
Date: Date: ate:
Time: Time: Time:
$1 $2 $3 AVERAGE
Final: grms.
fare: grms.
NET: mg.




T U7 08,92

14-11

EVAPORATION DISH TARE WEIGHTS /
L)Sd:lL Meawd »-L—| - = ;_:_‘L;L_ -‘Ltdx) wa

; 1. ;o == mo
D/T T/RH BP) &iisg/arC T 4/, /0 Yo /51 |
/ak , ‘
DISH # TARE 1 TARE 2 TARE 3 AVERAGE
E .37
E 2 IH28/s | 932.28/7 | 9rzg.2 92 2hs
E 3 /d/l,?%c:@ /O TxOD /01.9%05 2. le5/. 13¢5
| LTS
E 4 11 %116 9. SHE G932 99, 5/1Y
; /2
E 5 75 Hd2oo s N2z ?'q',‘-(;;-?' 75 Y200
E 6 /m.535S e/ 5256 /&l $55¢C /0] 335,
E 7 Tt 4143 | S5 uq9z T5.4494 | 5. Y49 7
E 8 f |
5 weagh F 4-"7—‘?7/"'03‘-{-
E 9 T (542 TEESSE= 7 | 9.3 29 .L 340
=2 A N
E 11 ’_LT"CU}"-'/—C\ s D
E 12 ll -2 c,‘ﬂ D s - 9 <
IALIES? lo. Bls5 TFe.215¢ &S5
]
’ .
= v | h — [ -
E 14 7013543 5(.7543 9,754 %
- .
E 15 #«LL kel 1?-\44 L wesa L.{s -
~E--16""" ! v
|
E 17 9 %522z | 95 8524 7S 682 | TS5 552y
E 18 Q. 3234 | N.3234 9. 322 T.3233
E 1 el G-l T |
E 20 SGalolst 91.0157, 19.0}5 F 77 0 fsE
E 21 ' '
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SCEC

Iq4-10

g
s
. I
1
|
} FACSIMILE TRANSMISS |ON
|
I
DATE: 7-8-92
TO: _Lagn  SHida
|

COMPANY: S DAPCA

|
TRANSMITTING TO TELECOPY #: (/% ) £9¢-23230
i

FROM: RUSS LOGAN
!

TELEPHONE #: (714)

N

82-824

[l

TELECOPY { (714) 282-

8247
Tars L)Qé&zf

REGARDING:

N
f
|

TOTAL NUMBER OF PAGES INCLUDING COVER SHEET: 2

**If there %s a transmission problem, please call ASAP*+
|
TRANSMISSION|SENT FROM: SCEC
_ 1582-1 N. Batavia Street
| Oranye, CA 92667
' (714) 282-8240
FAX (714) 282-8247

COMMENTS :

e Er— - —— . @ 4~ am s ==+ —————— -\ . ’ - - ———— -
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et
FERDA A

ol

LN L

‘MWH20  g/mole

NOMENCLATURI

equation

symbol units zxp(anat'wrf

Bws(1) % fractional stack gas t;noist'ure-equ 1 ((Vw std) /(Vw std+Vm std))100
Bws(2) % fractional stack gas moisture-equ2  ((Vpw @ ts)/Ps)100
Bws % water vapor in the gas stream lower of Bws(1) and Bws(2)

d (density) lb/ml density of water at STP 0.002201 (see CRC)

Ds inorft stack diameter measure at site ,
Dn m nozzle diameter avg of at least three measurements

AH in H20 average differential pressure avg of the readings from the pressure
across the orifice meter measuring device
AH@ none ____orifice pressure differential at STP see EPA Method 5 Appendix

M
Md g/g-mole dry stack gas molecular wgt 0.44(%C02)+0.320(%02)+0.280
(%N2+inerts+CO)

mn(back) g _ particulate in impingers measurement from lab analysis
mn(front) g particulate in nozzle & probe measurement from lab analysis
mn(total) g total particulate collected measurement from lab analysis
Ms g/g-mole wet stack gas molecular wgt Md(1-Bws)+180(Bws)
MWCO2  g/mole mo. wgt of carbon dioxide . 44 (see periodic table)

MW N2 g/mole mo. wgt of nitrogen . 28 (see periodic table)

Mw 02 g/mole mo. wgt of oxygen 32 (see periodic table)

mo. wgt of water 18 (see periodic table)

o2 % “ . percent oxygen read from measuring device
NOMENCLATURE (cont.)

ver. 3 by DNS on 9/10/91 Page 1 of 2



SCEC
A 1582-1 N. BATAVIA
CEC ORANGE, CA 92667
FILE REF: ST12
' SAMPLE POINT LOCATION DATA SHEET

FACILITY: ZSE_/_‘ 122 éZﬁ
PROJECT & ?++q

TR — ]
DATE : %.2—22
STACK DIMEMSIONS:L= 22
W= zz

PHé3
H= ’

UPSTREAM DIST./ i,
EQUIVALENT DIAMETERS & Pt #2 = n,793ﬁ?n
DOWHSTREAM DIST./ : - lc:;:::;::’/ Po
EQUIVALENT DIAMETERS 2

NO. OF SAMPLING POTIITS

SAMPLING PORT DIMENSIONS: Y
PROTRUSION D?g'}:‘::_;{ﬂ; ‘
Dt — ¥ R %
SRMPLE POINT | % OF STACK DIAMETER | DISTANCE FROM DISTANCE EFROM
Eadr Poit- STACK WALL (IN.) [ SAMPLE PORT (IN.)
S===S==z==3==== SE==S==z==ss=z=z========= ::::::::::::::::::l::::‘:::::==:=:==::=
A T 2¢.25 37.3%
s 2425 29.23
~5 [5.35 /8. 35

4

RSB 18 Bataa
Change, CA 4 Y7
T M non
THEn w0 g



_. NOx and CO Analysis

~"ELCIAL TEST RESULTS;
GAS i1 LIMITS .PERFORMANCE
' 5 =% (PPM) EXCEEDANCE/NON-EXCEEDANCE
NOx N/A N/A
Co N/A N/A

All the procedures, calculations, and equipment utilized in these tests are based on EPA NSPS

guidelines and from the EPA CFR 40, July 1, 1991, parts 53-60, Method 20, except where noted
in the SDAPCD QA manual for Method 20 testing.

SCEC provided all the sampling and analysis equipment, and they were responsible for all the
calibrations according to EPA guidefines.

(1) SCEC did not perform the NO2 converter equation correctly. The District corrected for this.
(2) SCEC did not subtract [NOJ from [NOx].

RUN #1: acceereD RUN #2: accepreD RUN #3: accePrED

RUN 1

RUN 2

RUN 3
AVERAGE

Page 1 of 2



S Rt <A . on- g - e, - i & — -

Client: SOASLO ~2el 7. HJL‘ | Analyst: A&/
Report ;,J/‘RZ =2
Test Dates: 1/2 /02

TITRIMETRIC ANALYSIS

Sample Total Aliquot Titrant
I.D./Run # Sample (mls) mls Normalit mls

Filtesr® 3 | 00 b3 | )0 000520 | 9

Fiter B2 | Jo0de TeA /o 0.0093/p o

:'/Ar ¥y (o0 ke S /o d.00y 10 c

. COMMENTS:

ST18



CONTRACTOR TEST REPORT



COMPANY: BELL JR. HIGH SCHOOL
DATE: MARCH 31, 1992

UNIT: FLARE

REPORT #:T7 1482-1

NO2 - NOx ADJUSTMENTS

NOx ADJUSTED VALUES

RUN # NOX NO ppm NO2 ppm Rec:very NO2 ppm NOX ppm
#1 10.5 9.75 0.75°  90.2 0.83  10.58
#2 9.2 8.5 0.7 90.2 0.78 9.28
#3 8.58 8.25 0.33 90.2 0.37 8.62

AVERAGE ©0.66  9.49



P/0 NUMBER:

Tab%g 2.

Stag}wgmigsions of

56896 and 59383

.0

DATE: 4/7/92

c.and O,

R . No! co 2
SCALE 0-100 PPM 0-500 PPM 0-25%
: CORR CORR
RUN CHART UNCORR 3%0z CHART UNCORR 3% O, | CHART %
TIME | (div) (ppm) (ppm} | (div) (PpPm) (ppm) (div)

R1 12:45
Avg. 13:25 4.23 10.58 20.04 0.0 0.0 0.0 45.7 11.4s5
PK1

PK2

R2 13:30
Avg. 14:10 3.71 9.28 18.90 0.0 0.0 0.0 48.5 12.11
PK1 ‘

PK2

R3 14:10
Avg. 14:50 3.45 8.62 18.00 0.0 0.0 0.0 49.3 12.33
PK1
PK2 J

' Peak = - -
Overall = 3.80 9.49  18.78 0.0 0.0 0.0 47.8 11.9¢6
NOx and Co:

- The value re

Table 3. Calibration Gases

when:

The average pollutant c

oncentration e

ported is the average concentration value at 3%

Xceeds the permit limit,

0,,

or

the average value is within the permit limit and there are less
than two excursions above the limit.

There are two or more excursions above the permit limit

the three Subtests.,

If it has been determined that

concentration values o

- cvinimes

£ No, and CO,

stratification exists,

the average

at 3% 0,, are then reported.

NO, CC7297 Scott Marrin
Cco CC67219 Scott Marrin
.CC106786 Scott Marrin

Page 2




SAN DIEGO AIR POLLUTION CONTROL DISTRICT
MONITORING AND TECHNICAL SERVICES
9150 CHESAPEAKE DRIVE
SAN DIEGO, CA 92123

NITROGEN OXIDES, CARBON MONOXIDE, PARTICULATE,
AND SULFUR EMISSIONS SUMMARY REPORT

SITE: —Bell Jr. High School

P/0 NUMBER: 56896 and 59383 JOB NO: T1482-2
TEST DATE: 4/7/92

EQUIPMENT: Bell Jr. High Landfill Gas Collection and

Incineration System

REPORT BY: : <£i52?<#é:;4fz;g- féf _ DATE: _5/14/92

R.P. LogZn - SCEC

APCD PERSONNEL: Janet Cawyer/David Shina
SITE PERSONNEL: Bob Hanley/Bob Hobbs

APPROVED BY: ' DATE:

Table 1. Summary of Results - average NO, and CO stack emissions
corrected to 3*WQ,AW< .

Particulate and sulfur results can De Tound on Page ¢

TEST REFERENCE: This testing was performed in accordance with the
San Diego Air Pollution Control District Method 20: "Test
Procedures For The Determination of Nitrogen Oxides, Carbon
Monoxide and Diluent Gases by Continuous Emission Monitoring"

Page 1



SCOTT-MAR

6531 BOX SPRIN

GS BLVD. « Ry

TELEPHONE (714) 653-6780 »

RIN, NC....

VERSIDE. CA 92507 ' ~~
FAX (714) 653-2430

REPORT (=) 8 ANAT.¥YSIS

EPra PROTOCOL Gas MIXTURES
SOCE@1
TO: DATE : @3/@2/92
RKEITH SHANNON
SCEC
15882-1 NORTH BATAVIA
ORANGE, CA 92667~
CUSTOMER ORDER NUMBER: 446 PAGR 1
TIP3 D> RSB LIt iy -.\<><><~»<><><><><><><><><><><><'><><><><><><><><><><>
REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION( v/v) STANDARD MAKE, MCDRL, /X, DETRCTY M DATE ANALYSIS DATA
CYLINDER NO.: cc=29 S22
Varian Modal 1866 B2/26092 00
Carbon Dioxide 12.1¢ r0.12 % aas S/¥ None 98/26/93 12.23 %
Cylindaer ¢ Tharmal Conductiviry 11.99 &
ccse263 Gas Chrematography 12.25 &
€17.61 0  Last Cal Date: 32/96/91 Mean: 12.16 3
Varian Model 186¢ 82725 /92
Oxygen 4.28 *+0.04 % @as S/X Nons 8R/25/93 4.09 &
Cylindar § Thermal Canductiricy 4.08 &
Nitrogen Balance cce1219 Gas Chromstograpay 4.08 &
Cylinder Pressure: 2000 peig es.189 Lest Cal Date: 12/38/61 Mean: 4.38 %
CYLINDER NO.: cc126786
Varim Model 1354 32/25/92_
Oxygen 8.40 + 2.08 % ons /0 Jone 98/25/93 8.42 %
Cylinder ¢ Tharmal Cerductivity 8.38 &
cce2338 Gas Chromstogzip- 8.30.%
£ 3.5 ¢ Last " Latg: 4. 707/62 HErT ) es 8
. Varian Model 1868 82/26/92
Carbon Dioxide ,13.47 +08.13 % ous 3/% Bone 08/26/93 13.42 &
i - ’ Cylinder ¢ Tharmal Conductivity 13.46 8
Nitrogen ‘Balance ccse26 Gas Chromatograpiy 13.53 %
Cylinder Pressure: 20¢¢ psig ¢ 17.81 9 Last Cal Date: 12/86/91 Mean: 13.47 §
PPR = umole/mole 3 = mole-%

The .above analyses were perfcrmed in

$ 1, Section 3.9.4, Proc ture C1.
Analyst: /n/( i} d«-’
-t =z

M.S. Calhoun

21 provei:

&ccordance with EPA-1987 Traceability Protocol

J.T. Marrin

mmyxmxuquaum‘,zummtuuuequuununnpumuunpu—:cnuunuu-nezbym

Compasy withoat axtYa cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS



P/O NUMBER: 56896 and 59383 DATE: 4/7/92

ANALYZER CHECK LIST

NO, Analyzer
analyzer calibrated X
analyzer set to zero X
zero drift < or = 2% of span X
reset zero X
span drift < or = 2% X
reset span X
response time within limits X

CO Analyzer
analyzer calibrated X
analyzer set to zero X
zero drift < or = 2% of span X
reset zero X
span drift < or = 2% X '
reset span X

O, Analyzer ' .
high calibration set to 20.95% X
low cal. set to exhaust gas X Set @ 8.4% Gas
zero drift < or = 2% of span X
reset zero X
span drift < or = 2% X
reset span X

System Integrity/Leak Check _ ' ﬁ
pre-testing: performed w/NO/NO - X
post testing: performed w/NO/NE)2 X

1System Assembly
probe installed X
moisture removal trap used X
particulate filter used X
sample manifold pressure set X

Data Recording
annotated X
electronic zero set on each pen X
chart speed set X
convertor efficiency: NO, to NO X
certificates of cal. gases X

Page 3



SOCE@1
TO: RUSS LOGAN

SCOQTTMARRIN, INC. gy,

2001 THIRD ST. ® UNIT H
TELEPHONE ¢

* RIVERSIDE, CA 92507

714) 784-1240

REPORT OF ANALYSTS
EPA PROTOCOL cAaAs MIXTURES

SOUTH COAST ENVIRONMENTAL CORP
1915 MCKINLEY AVE.

SUITE E

LAVERNE, CA 91758

CUSTOMER ORDER NUMBER: 343

v

~

ol

DATE : 98/38/91

REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION(v/v) STANDARD MAKE , MODEL , S /N, DETECTTON DATE ANALYSIS DATA
CYLINDER NO.: ccse7219
Carle Insts Model Sgop 87/28/89  _@8/29/91
Carbon Monoxide 476 + S ppm aas S/% 8249 82/29/93 475 ppm 475 ppm
Cylinder ¢ Msthanation/FIp 473 ppm 477 ppm
Nitrogen Balance cc28362 Gas Ch.:en:oqupgy 473 ppm 481 pom
Cylinder ‘Pressure: 2000 peig @ 496 pm last Cal Date: #7/18/91 Masn: 474 ppm 478 ppa
. PPD = umole/mole % = mole-%

The above analyses were

# 1, Section 3.8.4,

Procedure G¢1.

Analyst: .:2,)1‘@]

M.J. Monson

performed in accordance

A*;'iproved H /l{/ w W :
a

J.T. Marrin

with EPA-1987 Traceability Protocol
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= I SCOTTMARRIN, NG 52

2001 THIRD ST. ¢ UNIT H RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

REPORT OF ANALYSTS
EPA PROTOCOL GAS MIXTURES

SOCE@1 v
TO: . DATE : 95/14/91
KEITH SHANNON
SOUTH COAST ENVIRONMENTAL CORP
1915 MCKINLEY AVE., ST. E
LA VERNE, CA 91750

CUSTOMER ORDER NUMBER: 294 ’ PAGE 1

REFERENCE ANALYZER EXPIRATION REPLICATE
COMPONENT CONCENTRATION ( v/v) STANDARD MAKE , MCORL , S/X, DETECTION DATE ANALYSIS DATA

CYLINDER NO.: ccCc7297

' Monitor Labs Modal 8448 83/06/91 _e5/14/91
Nitric oxide 214.2 + 2.1 ppm  aas s/) 136 11/24/92 213.2 pm  215.6 ppa
Cylinder ¢ Continuons 214.9 ppm  214.4 ppa

Nitrogen,02-Free Balance " cera Chemiluminescancy 213.3 ppm 214.5 ppm
Cylinder Pressure: 2000 psig . € 247.6 ppm  Last Cal Dats: 95/81/91 Mean: 213.8 ppm  214.6 ppa

PPM = umole/mole S = mole-%

The above analyses were performed in accordance with EPA-1987 Traceability Protocol
t 1, section 3.8.4, Procedure G1. —

An&lyst%;z jé: Approved:

B.E. Gross

J.T. Marrin

mﬂlrlhbultrotnumt-rgn-unmhuyquuum-mnumxbmu—tcmmnumtwm
mvxth‘tutnau.

CSTANPADE =~ o T s e e -
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N SSOTTMARRIN, INC.

2001 THIRD ST, o UNIT H o RIVERSIDE, ca 92507
TELEPHONE (714) 784.1240

REPORT opF ANALYSIS
NIsT TRACEABIL® GAS MIXTURRES

80CRQ1

TO1
LESLIR JOHNEON
SOUTH coasT ENVIRONMENTAL
1382-1 N. BATAVIA sTRERT
ORANGE, CA 92667-

DATE: @1/13/92

CUSTOMER ORDER NUMBER: 427 _ PAGE 1

NI8T TRACEABLE

CYLINDER NUMBER COMPONENT CONCIN’I'M‘IION( V/V') REFERENCE STANDARD
cC6e48 Nitrogen Dioxide 176.6 + 1.8 ppmv 8RM 2627
Nitrogen Balance ‘

Post-it™ brand fax transmittal memo 7871 | v ot peges s |

S 00 A ] MLMA"L'
Jd ,“

Y 50
T

- PP = umocle/mole Y = noless

The above analysis ig traceable to the National Institute of Standards and Technology
by intercomparison with the reference standard 1ligted above.
Where indicated, volumetric and gravimetric refsrence standards are traceable thru use
of our analytical balance. NIST Report Ne. MMAP 232.09/202491.

Analyst: : | Approved:

R.E. Gross ) J.?, Mare=in
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P/O NUMBER: 56896 and 59383

DATE: 4/7/92

Table 2. Stack Emissions of NO . CO, and O2
X . g R . . ‘
. o4l cq, ‘ o, ,
50 9PM - o -1 o fPPM 0-25% |
: BT CORR " °  CORR i
RUN CHART “UNCORR 3%0, | CHART UNCORR 3% 0, " CHART %
| TIME | (div) (ppm) (ppm) (div) (ppm) (ppm) (div) i
R1 | 12:45 q
Avg. | 13:25 4.23 10.58 20.04 0.0 0.0 0.0 45.7 11.45 |
PK1 f
PK2 ;
R2 13:30 i
Avg. | 14:10 3.71 9.28 18.90 0.0 0.0 0.0 48.5 12.11
PK1
PK2
R3 14:10 :
Avg. | 14:50 3.45 8.62 18.00 0.0 0.0 0.0 49.3 12.33
PK1
[_PK2 I ] j
"~ Deak = )
Overall = 3.80 9.49 13.9359 0.0 0.0 0.0 47.8 11.95
NO. and co

The average pollutant concentra

tion exceeds the permit limit, or

the average value is within the permit limit and there are less
than two excursions above the limit.

the threq. subt;c:_?.
. - s %

average

- If i¢ R lermined that stratification exists, the
conee ’ es of NO, and CO, at 3% 0,, are then reported.
Table 3.7 ¢ s
. CYLINDE I2ACTUL
NO_ CC7297 Scott Marrin
Cco CC67219 Scott Marrin
0, CCl06786 SCott Marrin
NO, ' CC648 Scott Marrin
—— \%_—‘
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SAN DIEGO COUNTY AIR POLLUTION CONTROL DISTRICT
FIGURE 1
Note:2.1.3 - o
Pitot tube should be CONDENSOR SYSTEM

above or even, not Ther‘motwpll

below. /m/m d READOUT . ;Thexmocouple :
Quartz § ‘!—[ :
Nozzle and Prob ; Teﬂqn tubing

Type S Pitot Tubc
Water cooled probe ﬂ/
STACK Prusun

Sensor

HEQ (X,

Heater

' Thlmcmcters
CEN monitoring D}__ @ '
for CO2 & 02

Trmbilizal

Cord
- A H Pressure
Sensor
Dry Gas Mater Vacum Pump
LEGEND FIELD DATA ABBREVIATIONS
PT =Point Numbex
No.1 - 1pe . Ts =Stack Tempezatuze
No.2 .KO. AP = Pitot Tube Prassuse Dxﬁcxmtu.l ;in HoO
A Vs =Stack Velod
No.3 . H202 A H = Orifice Mater B essuze on§ ,in Ha2O
No. 4 - KO ty = MaterInlet Temperature, *
o ovs "t =MaterOutlet Temperature, °F
No.5 -ff:hc_a;Gel Pm =PRump Vacuum, in Hg

tt =Impmger Temperature
P]:“ = Bafwnz::nc stssu.n

FIGURE 1. : PARTICULATE MATTER SAMPLING TRAIN
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Test Witness - Avg

IEST PARAMETERS:
1. procedures and equipment utilized in these tests are based on EPA NSPS guidelines and from the EPA CFR 40, Standards Method 5.
The sampiing utilized a front-end filter (fig. 1). ) T

CALCULATIONS: o
Al calculations are based on the EPA CFR 40, Standards Method 5, July 1, 1991, Parts 53-60, Appendix A, Methods 1-5 inclusive.
PARTICULATE SAMPLING: :

The test consisted of sampling at 8 traverse points, 4 from 1 sampling port (fig.2) and 2 from 2 sample ports, collected from 84 inches

below the stack (fig.3). It was done this way, because the stack thermocouple interfered with the last 2 points on the second and
third traverse. All field data, SCEC's as well as SDAPCD's, were transferred to the computer printout. All calculations were done by
computer and the emissions were compared to SDAPCD rules.

AN, :
Gas: A CEM analysis was performed by SCEC.

Particulate. All procedures follow EPA guidelines, except where noted in_the SDAPCD QA manual.

EQUIPMENT: . _
All testing and analysis equipment was calibrated according to EPA guidelines and performed by SCEC.

RUN #1: LAB: Passed RUN #2:  ,43: Eiiminated from the test average RUN #3; LAB: Passed
PM: Passed P Eliminated from the test average PM.: Passed

Because of the disparity in numbers between the District and SCEC, it was decided to use the District's values. The District used

the values from Runs #1 & 3, because they produced the only reliabie numbers. A complete critique of the performance of SCEC's testing
procedures and calculations are on page 4 and a data summary of all 3 runs are on page 5.

Page 1 of 5
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FIGURE. Q

FILE REF: ST12

SAMPLE POINT LOCATION DATA SHEET

FACILITY: /3¢ // Tp H T
PROJECT .7 T 7980 -/ .
DATE T . '
STACK DIMENSIONS:L= 2
WeTYS Ptw3,
H= )
UPSTREAM DIST./ Aoz
EQUIVALENT DIAMETERS 4 P+ 4z : /-,,7;"“‘.":
DOWHSTREAM DIST. . °. R i | [Ro?
EQUIVALENT DIAMETERS O
HO. OF SAMPLING POINTS
SAMPLING PORT DIMENSIONS: Pt &1 ]
DIA. = - -
PROTRUSION DIST.=""37%
#
Rr*"—' #7 Z #3
SAMPLE POINT | % OF STACK DIAMETER DISTANCE FROM DISTANCE FROHM
N {ZICEIE () | saeeis vor (v |
. .L,‘ * o —
= = 3¢.2%5 39.23
FZ 26.258 _29.2%
#3 (T.25 /8. 35
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—————~"a - am—— -

‘ ; Client: S/)H4%/) -&e/ Tr 6(54 Analyst: A=/
: Report #: 7:/‘/3’2.— 2
Test Date:: Y- F-92
TITRIHET&IC ANALYSIS
Sample Total Aliquot Titrant
I.D./Run # Sample (mlg) mls Normalit mls
o #E | 250e /7 2.0092)0 0.20
_!C.b & ) 220 /9 .00 )P/ 6 0, /0
troe 41 | /70 /0 0-009%0 | .34
P #21 )30 © /0 0.009%10 | ©.0F
o L2 220 /0 “.0093¢ | 0. [0
40; lﬁ’Z_A{ 2/0 /0 0.00%% 0 0,07
¥ 3 J65 /4 0.009 %10 .10
lond 43 203 10 .00 976 oY
4 . /0 0.009%/0| 0.08
—
" . COMMENTS :

ST18






