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Source Emissions Testing 
Marseilles Brick 

Marseilles, Illinois 

Dear Mr. Laird 

Fugro Midwest, Inc. (Fugro) is pleased to provide you with this report on the results of the air 
emissions tests conducted at the Marseilles Brick facility located in Marseilles, Illinois. Testing was 
conducted on May 10,1994 at the outlet of the number one dryer, and on May 11,1994 at the outlet 
of the number two dryer and kiln. 

This report describes the testing methodologies and summarizes the results of the emissions 
testing. 

Fugro appreciates this opportunity to provide service to Marseilles Brick, and we look forward 
to working with you on future projects. Please call us if you have any questions concerning this 
report. 

Sincerely, 

FUGRO M m S T ,  INC. 

Anna C. Nabb 
Air Quality Scientist 

Christopher N. Dawdy 

ACNCND:ab 

\ Vice President 
Manager, Air Quality Group 

A member of h e  Fugro group 01 mmpanies wilh oHms throughout the world 

.~ ... .. 
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1.0 INTRODUCTION 

Fcqo Midwest, Inc. (Fugro) was contracted by Marseilles Brick Venture, Ltd. to conduct source 
emissions testing at their facility located in Marseilles, Illinois. Marseilles Brick has two independent 
Dryer tunnels approximately 200 ft. in length that hold 14 kiln cars each. Waste heat from the 
cooling section of the kiln is supplied to each dryer by a fan through a duct/plenum system. The 
heat to each dryer is boosted to 325°F by two natural gas burners, 442M BTU/hr. and 432M BTU/hr. 
respectively, located in the air supply duct. Moist warm air is exhausted to the atmosphere by a fan 
at the entrance end of each dryer tunnel. Dryer #1 and Dryer #2 are independent of each other 
except for the common waste heat supply from the kiln. 

The tunnel kiln used by Marseilles Brick to fire its brick is a 498 ft. metal jacketed natural gas 
fired kiln designed by Ceric. The kiln holds a total of 36 kiln cars with 20 in the pre-heat and 
furnace section and 16 in the cooling section. The pre-heat section is divided into 6 zones with a 
total of 32 gas fired side burners. The furnace section is divided into 7 zones with 19 natural gas 
fired top burners in each zone for a total of 133 top fired burners. The cooling section has a rapid 
cool zone (2 car lengths long) where the brick is cooled from 1930°F to approximately 1300°F by 
injecting ambient air directly on the brick. The balance of the cooling section is used to cool the 
brick to approximately 1M)'F before existing the kiln. 

Waste heat is removed from the cooling section close to the exit to supply heated air to the 
dryers. The kiln exhaust fan is located near the entrance end of the pre-heat and exhausts the 
products of combustion to the atmosphere through a 40 ft high brick chimney. 

Source emissions testing was conducted to determine mass emission rates of particulate, sulfur 
trioxide, sulfur dioxide, carbon monoxide, nitrogen oxide, and volatile organics. Three 1-hour test 
runs were conducted on each of the two dryer units and the kiln while firing bricks with an 80% 
shaleno% fireclay composition. 

The emissions testing was conducted following the procedures outlined in 40 CFR Part 60, 
Appendix A, using USEPA Methods 1, 2, 3, 4, 5, and 6 to determine sampling point locations, 
volumetric flow rates, molecular weight, moisture concentrations, total particulate matter, and sulfur 
dioxide/sulfur trioxide, respectively. Additionally, USEPA Method 7E was used to determine 
nitrogen oxide (NOx) emissions, USEPA Method 10 was used to determine carbon monoxide 
emissions, and USEPA Method 25A was used to determine total volatile organic emissions. 
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This report presents the results of the emissions testing conducted at the Marseilles Brick 
facility. Copies of the field data sheets, laboratory analysis, equipment calibration records, 
calibration gas certifications, and example calculations are included in the appendices of this report. 

2.0 SUMMARY OF TEST RESULTS 
Fugro conducted source emissions testing at the Marseilles Brick facility located in Marseilles, 

Illinois, on May 10 and May 11, 1994 to quantify emission rates from three processes. An air 
emissions summary is presented in Table 2-1. The emissions were determined by averaging the 
results of three 1-hour test runs conducted on the exhaust of each unit. The testing was conducted 
during the use of 80% shaleno% clay mixture. Appendix A contains related process operations 
data. 

3.0 PURPOSE OF TESTING 

Fugro conducted air emissions testing at the facility located in Marseilles, Illinois for the 
purpose of determining mass emission rates of particulate.matter, sulfur trioxide, sulfur dioxide, 
carbon monoxide, nitrogen oxide and volatile organics. These emissions rates will be used to 
evaluate the potential emissions associated with the brick manufacturing operation. The testing was 
conducted as required by 35 Ill. Adm. Code 201.282(a) in association with Permit #89010009. 

4.0 ACTIVITIES DURING THE TESTING 

Messrs. Robert Folk, Todd Staley, and Dan Cusac of Fugro conducted the emissions testing. 
Mr. Charles Laird of Marseilles Brick scheduled the testing and coordinated the testing effort. 
Resumes of the test crew are presented in Appendix B. 

5.0 TEST METHODS AND PROCEDURES 

Fugro utilized USEPA Test Methods 1, 2, 3, 4, 5, and 6 as outlined in 40 CFR Part 60, 
Appendix A, to determine traverse point locations, stack gas velocity, volumetric flow rates, 
molecular weight, moisture, total particulate matter emissions and sulfur emissions, respectively. 
Additionally, Methods 7E, 10, and 25A when used to determine nitrogen oxide, carbon monoxide, 
and total hydrocarbon emissions. 
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5.1 Field Procedures and Equipment (EPA Method 5 and 6) 

5.1.1 Sampling Equipment and Procedures 

The sampling equipment consists of the following: 

1. Pitot Assembly 

a. Nozzle - Glass with a sharp, tapered leading edge. 
b. Probe - Stainless steel sheath with a 5/8-in. OD glass liner wrapped with nichrome 

wire; rheostat controlled and capable of maintaining a temperature of 248 degrees F 
+/- 25 degrees F. 

c. Pitot - Qpe “S” constructed and attached to probe according to specifications 
outlined in the “code of Federal Regulations, Chapter I, Title 40 Part 60, Appendix A, 
Method 2.” 

d. Fyrite probe - Stainless steel 1/4-in. tubing attached to pitot tube in an interference- 
free arrangement. 

e. Thermocouple - q p e  “K”attached to the pitot tube such that the tip has no contact 
with the metal and does not interfere with the pitot tube face openings. 

2. Filter Holder - Borosilicate glass with a glass fritted filter support and silicone rubber 
sealing gasket. 

3. Filter Heating Assembly - Controlled heating element in aluminum module attached to 
end of probe: capable of maintaining 248 degrees F +/- 25 degrees F. 

4. Impingers - Four glass impingers connected in series with glass ball joint fittings and 
placed in an ice bath. The first, third, and fourth impingers were of the modified 
Greenburg-Smith design. The second impinger was of the Greenburg-Smith design with 
a standard tip. Final gas exit temperature was measured to within +/- 5 degrees F with 
a thermometer immersed in the gas stream. 

5. Control Box - Module containing the vacuum gauge, leak-free pump, thermometer 
capable of measuring temperature to within +/- 5 degrees F, dry gas meter with a 
minimum of 2% accuracy, valves and related equipment as required to maintain an 
isokinetic sampling rate and to determine sample volume. 

6. Nomograph - To determine isokinetic sampling rate. 

A schematic of the particulate sampling train is shown in Figure 5-1. 

. . .. 
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Prior to leaving the laboratory, glass fiber filterswere numbered for identification purposes, 
heated for 2 hours at 250 degrees F, desiccated for 2 hours, and preweighed to the nearest 0.1 mg. 

Upon arrival at the sampling site, the control box was leak-checked from the pump to the orifice 
at 5 to 7 in. of water. 

The sampling train was prepared in the following manner: 100 ml of 80% isopropanol in the 
first impinger, 100 ml of 3% hydrogen peroxide water was added to each of the next two impingers. 
The fourth impinger was left empty and the fifth impinger contained 250 grams of silica gel. 

After assembling the train with the pitot tube, as shown on the schematic, the system was leak- 
checked by plugging the inlet to the probe nozzle and pulling a 15-in. mercury vacuum. A leakage 
rate not to exceed 0.02 cfm is considered acceptable. The pitot tube system was also leak-checked 
at 2 to 3 in. of water, and any leaks found were corrected. 

The probe nozzle size and moisture content was derived from a preliminary velocity and 
temperature traverse measurement. Sampling points within the d u a  were selected in accordance 
with EPA Method 1 (40 CFR 60, Appendix A). The sampling probe was attached and the heater 
was adjusted to provide a gas temperature of approximately 248 degrees F, +/- 25 degrees F. 

The filter heating system was turned on, and ice was placed around the impingers. After a 
suitable warmup period, the nozzle was placed at the first traverse point with the flow adjusted to 
isokinetic conditions. Using calculated sampling points and sampling times, the probe was 
repositioned to the next traverse point, and isokinetic sampling was re-established. This was 
accomplished for each point along the traverse until the run was completed. Readings were taken 
at each traverse point and at the calculated time interval. At the conclusion of each run, the pump 
was turned off and the final readings were recorded. A final leak check of the sampling system was 
performed, as previously described at the highest vacuum encountered during the test run. A leak 
check of the pitot system was also repeated. 

5.1.2 Sample Recovery 

The volume of liquid in the first four impingers was measured and recorded on the field data 
sheet. The probe nozzle, and all sample-exposed surfaces were washed with reagent-grade acetone 
and put into a clean sample bottle marked “prefilter.” A brush was used to loosen any adhering 
particulate matter, and subsequent washings were put into the “prefi1ter”container. The filter was 
carefully removed from the fritted teflon support and placed in its original container. Any filter 
material that adhered to the filter ‘support surfaces was carefully removed and added to the filter 

W P s I U I E P O R T S w L 4 F s U B m 9 I  6 
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container. The silica gel was removed from the fifth impinger and transferred to its original 
container. A sample of the acetone used in washing the probe was saved as a blank for laboratory 
analysis. The liquid from the first four impingers was collected and labeled for shipment to the 
laboratory. 

5.13 Analytical Procedures 

The filter and any loose particulate matter was transferred from the filter container to a clean, 
tared glass weighing dish. The filter was placed in a desiccator for 24 hours and weighed to a 
constant weight. The original weight of the filter was deducted, and the weight gain recorded to the 
nearest 0.1 mg. 

The “prefilter” wash and blank acetone solutions were transferred to individual clean, tared 
beakers, then evaporated to dryness and desiccated to a constant weight. The weight gain of the 
“prefilter” was adjusted for the blank and recorded to the nearest 0.1 mg. The silica gel was 
weighed, and the weight gain was recorded to the nearest 0.1 gram. 

The impinger catch was shipped to ITAnalytical of Cincinnati, Ohio, for sulfur titrations. The 
analytical data sheets for particulate and SO,/SO, analyses are presented in Appendix C. 

5.2 

As required by EPA Method 3 (40 CFR 60, Appendix A), oxygen and carbon dioxide samples 
were collected by an integrated bag system for Orsat analysis. The Orsat sampling system consists 
of a stainless steel probe, flexible sample line from the probe to a condenser, a small vacuum pump 
with a critical orifice, and a tedlar bag. The collected sample was then analyzed using an Orsat gas 
analyzer. Oxygen and carbon dioxide concentrations were determined in percent of stack gas and 
stack gas molecular weight was then calculated. 

Oxygen (4) and Carbon Dioxide (CO,) Sampling 

The Orsat sampling procedure consists of the following leak check and sampling techniques. 
Prior to sampling, the base was leakchecked to 2 to 4 in. of water. The inlet to the condenser was 
plugged, and a vacuum of 10 in. of Hg was created. The outlet of the pump was then plugged and 
the pump was turned off. The vacuum was observed for 30 seconds to determine any leakage. The 
vacuum must hold steady for at least 30 seconds for the leak test to be acceptable. The sample line 
was then purged with stack gas and the bag was connected. Sampling was conducted at an 
appropriate constant rate at the same traverse points and for the same length of time as the other 
testing parameters were tested. At the conclusion of the run, the,pump was turned off and the bag 
sealed. 
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After leak-checking, the Orsat gas analyzer, an average value for each gas was determined. The 
gas was analyzed until two values were obtained that fell within the specified variance of the gas 
tested. Data were recorded on the field data sheets, and the bag was evacuated for the next sample 
run. 

Appendix D contains copies of all field data and sample custody sheets. Equipment calibration 
records are presented as Appendix E. 

53 

Nitrogen oxide (NO,) was measured following the procedures set forth in Method 7E of 
40 CFR 60, Appendix A. The NO, analysis was performed with a TECO, Model lOAR, 
chemiluminescent NO, analyzer manufactured by Thermo Environmental Instruments, Inc. The 
TECO lOAR blends the gas sample with 0, in a reaction chamber. The resulting chemilumi- 
nescence is monitored through an optical filter by a high-sensitivity photomultiplier positioned at one 
end of the chamber. The filter/photomultiplier combination responds to light in a narrow-wave 
length band unique to the reaction of NO and 0,. The output from the photomultiplier is linearly 
proportionai to the NO concentration. To measure NO, concentrations, the NO, in the sample gas 
is converted to NO through a converter. The chemiluminescent response in the reaction chamber 
to the converter effluent is linearly proportional to the NOx concentration entering the converter. 

Oxides of Nitrogen Sampling - EPA Method 7E 

The electrical responses from the TECO lOAR were recorded on an Omega 5500 data logger. 
This data was digitized into 60-minute averages. The gas sample in the stack was drawn from the 
stack port with a Thomas Industries Model 107 diaphragm pump. The sample gas flow from the 
stack flowed through Teflon tubing to a glass condenser (ice. bath) where the water vapor was 
removed. From the condenser, the gas flow was reduced by a valve before entering the pump. The 
gas sample was then pumped through the analyzer at a constant flow rate and pressure (Figure 5-2). 

The nitrogen oxide analyzer was calibrated using a three-point calibration consisting of a zero 
gas, and two additional test concentrations of nitrogen oxide (NO) consisting of 86.7 parts per 
million (ppm) and 356 ppm of NO. The NO, analyzer was calibrated before and after the NO, tests. 
The certifications for the calibration gases used during the-test are presented in Appendix E. 

An initial analyzer calibration error test was performed for zero and upscale span calibrations 
on the analyzer to determine the difference between the gas concentrations exhibited by the gas 
analyzer and the known concentrations of the calibration gas, when the calibration gas is introduced 
directly to the analyzer’s input (+/- 2% of span for each concentration is acceptable). 
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A sampling system bias test was performed on the analyzer system. Zero and calibration gases 
were introduced to the outlet of the sampling probe, and the difference between the bias readings 
and the initial analyzer calibration error readings (known gas concentrations introduced directly into 
the analyzer’s input) were recorded (bias). Bias system limits for each concentration is +/- 5% of 
span. Samplingwas performed simultaneously. Samplingwas started at the first measurement point, 
as determined by Method 1, after twice the system response time (time it takes for calibration gas 
to travel up to the probe and back down to the analyzers input) had elapsed. System response time 
was 2 minutes and 36 seconds. Zero and calibration drift (span) tests were performed immediately 
preceding and following the test run before any adjustments to the measurement system (+/- 3% 
of span). All test runs were found to be within the system specifications and all zero and upscale 
calibrations were within the sampling system bias specifications. 

5.4 
Carbon Monoxide (CO) Sampling - EPA Method 10. 

CO concentrations in the stack gas were monitored with a Horiba 331 CO Analyzer. This 

Sampling Equipment and Procedures for Carbon Monoxide (CO) Sampling 

instrument utilizes gas filter correlation for CO measurement. 

The gas sample was continuously drawn from the stack with a ’Ihomas Industries Model 107 
diaphragm pump. The gas flowed from the stack through Teflon tubing to a glass condenser where 
the majority of the water vapor was removed. From the condenser, the gas flow rate was reduced 
by a valve before entering the pump. The gas was then pumped through the analyzer at a constant 
flow rate and pressure (Figure 5-3). The CO analyzer was calibrated with known concentrations of 
certified N2 for zero span and certified concentrations of CO for upscale span calibrations. The 
analyzer was calibrated before and after each test run. Protocol-1 calibration gas certificates are 
presented in Appendix E. Photocopies of the actual CO concentration readings recorded on a data 
logger/chart recorder are presented in Appendix F. 

5.5 Sampling Equipment and Procedures for Total Hydrocarbon (THC) Determination (EPA 
Method 25A) 

Total hydrocarbon concentrations (as propane) in the stack gas were continuously extracted and 
analyzed with a J.U.M. Model VE-7 heated total hydrocarbon analyzer. The analyzer utilizes a 
hydrogen flame ionization detector (FID) in a heated oven (190°C) to prevent the loss of high 
molecular weight hydrocarbons. 
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Stack gas was continuously extracted from the source through heated teflon sample lines (250°F) 
connected to suitable stainless steel sampling probes. The stack gas was introduced directly into the 
heated total hydrocarbon analyzer at a constant flow rate and pressure. The total hydrocarbon 
analyzer was calibrated before and after each of the tests with known concentrations of USEPA 
Protocol-1 propane calibration gases for upscale span calibrations and drift checks and zero gas for 
zero calibrations. 

The total hydrocarbon analyzer's responses (as propane) were continuously recorded on an 
Omega Model 5500 data logger. Figure 5-4 illustrates a schematic diagram of the total hydrocarbon 
sampling train. Calibration gas certifications for the USEPA Protocol-1 calibration gases are 
presented in Appendix E Copies of the data logger records are presented in Appendix F. 

6.0 EMISSION RESULTS 

The emissions results of the testing are presented in Tables 6-1 through 6-9. Example 
calculations for test run number 1, conducted on the #1 dryer outlet on May 10,1994, are presented 
in Appendix F. 
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PARTICUIATE MATTER SUMMARY 

Run Number 
Date o f  Run 
StaflingTime (hours) 
EndingXmr (hours) 
N e t h e  of Run (minutes) 
Number of Points 
Barombbic Remuro fin. Hg) 
Static R imu t r  (in. H20) 
Stack Pr*murr (in. Hg) 
Average Doha H fin. H20) 
Average Delta P (m.tQo) 
M r b r  Remurb (tn. Hg) 
PiIotTube Coefficient 
Mbter Box Number (STLU) 
Y-FacIor 
StackLrngth (in.) 
Stack Width fin.) 
Stack Cros8Sectional Area (W 
N o d e  Diam.t.rfinch*a) 
N e d e  &.a (W) 
M e1.r T. m p rratur e (F) 
SlackTbmprrature (F) 
Ending DGM Volume(ACF) 
Beginning DGM Volume (ACF) 
Volume of Dry GasSample (ad )  
Dry.Std. GasSomple Volume (dccf) 
Condenseto Collected (mL) 
Momture Concenbation (%) 
Carbon Diodde Concenbation ob) 
Orygbn Concmbation 6) 
Carbon M o n o i d r  Cmorn ta t i on  (%) 
Nibogrn Cons. Dty (gaa balance) 
Mol.cular Weight, Dry qb/Ibmol*) 
Molecular Welght, We1 (lbllbmola) 
SQRl Delta P Avg.. Pnot fin. H20) 
Avg. Velocity, Stack Gas (&/EBC) 
Ac Iua l~owRaIa  (acfm) 
Dry. Std. Vol. Flow Rat. (docfm) 
9b bokinrtic 
TotalRl1.r Catch (mg) 
Total Wash Catch (mg) 
Totalcatch (mg) 
ParIicuhIe Conc. (grsmoldscf) 
Particulate Conc. (grsineldscl) 
ParIlcuIatc Concenbation (lbldscf) 
Particulate Emission h I b  (lb/hr) 

TABLE 6-1. PARllClLAlE MATIW E M W O N  SUMMARY 

21 

4.11 
29.84 
2.1667 
0.2m 
30.m 
0.84 

2 
1.001 

41 
41 

11.673611 
0.370 

0.000746674 
94.381 
473.524 
1036.52 
991.447 

43.099 
63.60 
6.49 

29.85 

45.0730 

i ,800 
17.800 
0.000 
80.400 

29.ooOO 

20.2856 
0.446180 
33.6355 

12449.049 
90.26 
15.00 
85.70 
101.w 
0.0023 
0.0347 

5.1W6 
3.8788 

23600.a~ 

R A M :  MARSELLB BRICK 
Cm: STATE: MARSEUES. U. 
STACK KILN STACK 

29.* 
2.31 
0.2: 
30.0: 
0.8' 

11.6736111 1 

0.000746671 
92.851 
478.41: 

49.278~ 
47.2832 
70.57 
6.5f 

1 .am 
17.W 

0.OM 
80.m 
29.ooOC 
20.27E9 
0.463782 
35.1224 

12898.294 
95.56 
20. W 
97.23 
117.83 
0.0024 
0.0368 

5.4-6 
4.2481 

2~00.317 

1 2 3 AVEFIAQE 
MAY 11,1994 -7 

1515 1700 
1615 1800 
60 60 
21 21 

29.85 29.85 
4.11 4.11 
29.84 29.84 
24143 2.5619 
02123 0.2400 
30.03 30.04 

2 2 
1.001 1.001 

41 41 
41 41 

11.673611 11.673611 
0.370 0.370 

0.00074667 0.0007467 
88.952 95.230 
481.571 480.143 
923.715 986.317 
872.15 935.121 
51.5650 51.1960 
49.8247 48.926 
74.50 73.60 
6.58 6.61 
1.800 1.800 
17.800 17.800 
0.000 0.000 
80.400 8o.m 
29.oooo 29.oooo 
20.2767 20.2726 
0.458527 0.466638 
34.7823 36.8894 

24362.113 25837.945 

102.05 94.38 
20.90 25.10 

1 04.60 101 .to 
125.50 126.60 
0.0024 0.0025 
0.0376 0.0381 

5.5-6 5.7oM6 
4.2421 4.6234 

0.84 0.84 

i2729.m 13516.055 



TABLE 6 4 .  SUNR~OXIOEEMISSIONSUMMARY 

PLANT MARSOUSBRICK 
CIIY. STATE. MARSOLLES. ILL. 
STACK: KLN STACK 

SULFUR TRIOXJDE SUMMARY 

Run Number 
Date of Run 
Starlinglime (hours) 
Endinglime (haws) 
N e t h e  ofRun (minulea) 
Number of Poinls 
Baromebic Preosure (in. Hg) 
Static Pressure p. H20) 
Stack R ~ M U I ~  on. Hg) 
Averag. D e b  H fin. H20) 
Averaga I3.h P (in.lQo) 
MelerPrewurr (n. Hg) 
PilotTube Coefficient 
Meler Box Number (5111) 
Yfactor  
SteokLength (in.) 
Slack Width (in.) 
Stack CrowSoctional Area (fl2) 
Nod. Diarn.1.r (inchen) 
N o d e  Area (“2) 
MslerTsmpsraluro (F) 
Slack Tem p eralure (F) 
Ending DGM Volume(ACF) 
Beginning DGM Volume (ACF) 
Volume of Dry Gassample (ad )  
Dry.Std. GaoSsmple Volume (dscf) 
Condonoale Colectod (mL) 
Moiaure Concenlralion W) 
Carbon Diorjde Conconbation @) 
Oxygen Concenlralion W) 
Carbon Monoxide Concenkalion (%) 
Nibogen Conc. Dry (gas balance) 
Mol-cular Weight. Dry (lb/lb-mole) 
Molecular Weight. Wet bb/lt-mola) 
SQRTDdle P Avp.. Pilot (in. H20) 
Avg. V.looily.Slaok Gam (fl lorc) 
Actual f l o w  Rete (ocfrn) 
Dty. Std. VoI. f low Rate (dscfm) 
91 lsokinetic 
Total Catch (mg) 
SO3 Conc. (grams/docO 
SO3 Conc. (grains/dscO 
SO3 Concenbalion (IbldscO 
SO3 Emission Rat. pblhr) 

94.381 
473.524 
1036.52 
991.447 
45.0730 
43.099 
63.60 
6.49 

1.800 
17.800 
0.000 

80.400 
29.0000 
202056 

0.446180 
33.6866 

23800.092 
12449.043 

90.26 
47.70 

0.0011 
0.0163 

2.44- 
1.0220 

1 2 3 AVERAG 
MAY 11,1994 

1515 1700 
1615 1000 

60 
21 

-0.11 

60 
21 

29.85 
-0.11 
29.84 29.04 

24143 25619 2.1667 
0.2129 0.2400 0.2038 
30.03 30.04 

2 2 

41 41 
41 41 

0.84 0.84 0.04 

1.001 1.001 1.001 

0.370 0.370 0.370 

92.85’ 
478.57 

49.2781 
47.203: 

70.5: 
6 5  

1.801 
17.801 
0.00( 

80.40( 
29.00M 
20.278: 

0.46378: 
36.126: 

24802.371 
120S7.22i 

95.5i 
65.40M. 
0.001: 
0.020: 

3.- 
2.3401 

88.952 95.231) 
402.048 400.143 
923.715 536.317 
072.15 935.121 

51.5650 51.1960 
49.8247 40.926 

74.50 73.60 
6.58 6.61 

1 .m 1.800 
17.800 17.800 
0.000 0.000 

80.400 80.400 
29.0000 29.0000 
202767 20.2726 

0.450527 0.486630 
3 4 . 7 ~ ~ 1  3 6 . 8 ~  

127~~3.5~19 i aw~ .oss  
24360.272 25837.945 

102.07 94.30 
83.10 65.40 

0.0016 0.0013 
0.0249 0.0197 

3.68- 295- 
2.8082 2.3903 



TAEX g3. S U N R  DIOXIDE EMISSO N SUMMARY 

- 
PLANF MARSDLLES BAlCK 
C IIY. STATE MARSDLLES. 1U. 
STACK KLN SACK 

RunNumber 
Dale of Run 
Slartinglim. ( h u m )  
Endinglime (hours) 
Netl ime ofRun (minulea) 
Number of Polnlo 
Baromebic Premure (in. Hg) 
Static Prosure (in. H20) 
Stack R b m u e  (in. HgJ 
Average D e b  H (in. H20) 
Avwage Della P (n.Wa) 
MiIerPre.sure fin. Hg) 
Pilotlube Coefficient 
Meter Box Number (SWJ 
Y-Faclor 
Slack Length On.) 
Stack Width (in.) 

Stack CromSectional Area (H2) 
Nod. Diameter (inches) 
N o d e  Ares (W) 
MeIerTsmpersturs 0 
SlackTomperature (F) 
Ending DGM Volume(ACFJ 
Beginning DGM Volume (ACF) 
Volume olDry GaeSample (acf) 
Dry.SLd. GaeSample Volume (decfl 
Cmd.nsa1. Calee1.d (mL) 
MeLtur. Coneenbation W) 
Carbon Diodda Concenbstion (%) 
Oxygen Conconballon W) 
Carbon Monoxide Concanbation (%I 
Nikogen Conc.Dry (gas balance) 
Molecular Weight, Dry (lb/lb+nola) 
Molecular Weight. Wet Obllb-inols) 
SQRTDdla P Avg.. Pitof (in. H201 
Avg. Velocity. Stack Ga. (H/e*cl 
Aclvslf lmv Rate (actrn) 
Dry.Std. VoLFlow Rate (dscfm) 
% la0 kin e tic 
Told Catch (mg) 
SO2 Conc. (gramoldscl) 
SO2 Conc. (grainoldscfl 
5 0 2  Concentralion (lbldscf) 
SO2 Emieeion Rat. (lb/hr) 

SULFUR DlOXlDE SUMMARY I 
1 2 3 

MAY 11,1994 --T 
AVERAGE 

1840 
1843 

60 
21 

29.85 
4 . 1 1  
29.04 
2.1 667 
0.2038 
30.01 

0.84 
2 

1.001 
41 
41 

11.67361 1 
0.370 

0.000746674 
94.381 
473.524 
1036.52 
991.447 
45.0730 
43.099 

63.60 
6.49 

1 .eim 
17.800 
0.000 
80.400 

29.0000 
28.2856 
0,446180 
33.6856 

23600.892 
12449.049 

90.26 
1010.00 
0.0224 
0.2458 

5.17- 
38.5965 

1515 1700 
1615 1800 
60 60 
21 21 

29.85 29.85 
4. 1 1  4.11 
29.04 29.04 
24143 25619 
0.2129 0.2400 
30.03 30.04 
0.M 024 

2 2 
1.001 1.001 

41 41 
41 41 

11.67361 1 11.67361 1 
0.370 0.370 

0.00074667 0,0007467 
88.952 95.238 
482.048 480.143 
923.715 986.317 
872.15 935.121 
51.5650 51.1950 
49.8247 48.926 
74.50 73.60 
6.68 6.61 

1.800 1.800 
17.800 17.800 
0.000 0,000 
80.400 80.400 
29.0000 29.0000 
28.2767 20.2726 
0.458527 0.486638 
24.7811 36.8884 

24388.272 25837.945 
12726.559 13516.055 

102.07 94.38 
1270.00 1160.00 
0.0246 0.0227 
0.3800 0.3496 

5.62E-05 5.23505 
42.9170 42.3965 

29.8; 
2% 
0.Z 

30.0: 
0.U 

11.67361 111 

0.000746674 
92.857 
478.571 

49.278(3 
47.2832 
70.57 
6.66 
1.800 
17.000 
0,000 
80.400 
29.0000 
28.2703 
0.463782 
56.1265 

24602.370 
12837.221 

95.57 
1146.6667 

0.0232 
0.3585 

5.34- 
41.3033 



TABLE 64. PAUllCUATE MATlW EMWON SUMMARY 

-__ 

--___ 
Run Numbor 
Data ofRun 
S ta r t i nghe  (hours) 
EndingTime (houm) 
N e t l m e  of Run (minutes) 
Number of Poinb 
Barometric Pressure On. HQ) 
Static Ressur. on. &?O) 
Staok Preasurr (in. Hg) 
Avsrage Dolts H (in. WO) 
Average Delta P (in,IQo) 
Meter Remure (in. Hg) 
Pitot Tub e Co efficie nt 
MeterEoxNumber (SlLS) 
Y-Factor 
Stack Diameter (in.) 
Stack CromsSoctimal Area (M) 
N o d e  Diameter (nches) 
N o d e  Arm (R2) 
M.t.rT.mpualur. 0 
Slack Tempsralurr Q 
Ending DGM Volumc(ACF) 
Beginning DGM Volume (ACF) 
Volume of  Dry GasSarnple (acr) 
Dry.Std. GasSampie Volume (dscf) 
Condenoats Collected (mL) 
Momturd Concenbation @) 
Carbon Dioxide Concenbation (%) 
Oxygen Concenbation p+! 
Carbon Monodd. Concentstion (96) 
Nibogan Cono. Dry (gee balance) 
Molecular Weight. Dry (lb/lbmole) 
Molecular Weight, Wet g b / l h o l a )  
sam~eita P A V ~ . .  m o t  (in. IQO) 
Avg. Velocity, Stack Gas (fl/ssc) 
Actualflow Rate (acfm) 
Dry. Sld. Vol. Flow Rate (dscfm) 
% hokinetic 
TotalFiltrr Catch (mg) 
Total Wash Catch (mg) 
Total Catch (mg) 
Partiauhlo Cone. (gromddoof) 
Psrticulale Conc. (grainoldscf) 
Partlculote Concanbation bbldocn 
Pamculate Ernleslon Rate (Iblhr) 

PLANT M A R S U B  BRICK 
CITY. STATE MARSUB,  U. I STACK: DRYERSTACK I 1  

24 
30.26 
421 
30.24 

2.21 38 
0.281 7 
30.42 

____ 
PARTICULATE MAlTER SUMMARY 

30.24 
2.13 
0.27 

30.42 

1 .om 
45 45 

11.0447 11.0447 
0.300 0.300 

0.0004908 0.000490874 
86.626 86.868 

94.292 94.125 
633.95 701 .S2 

591.384 653.16 
48.5660 48.3600 
46.910 46.662 
84.30 85.273 
7.80 7.91 

0.300 0.300 
20.400 20.400 
0.000 0.000 

70.300 70.300 
2 8 . W O  2 8 . W O  
28.0187 28.0042 

0.546681 0.520479 
31.7516 30.2320 

21041.132 Mo24.131 
18680.309 17769.427 

94.22 90.53 
0.20 0.10 
6.90 12.60 
7.10 12.70 

o.ooo1 0.0003 
0.om 0.0041 

3.34M7 C O W 7  
0.3741 0.6398 

1 2 3 AVERAQE 
MAY 10,1994 I 

11.0447 

0.000490874 
82.7M) 
93.543 

45.7467 
44.4361 

86.63 
0.46 

0.300 
20.400 
0.000 

70.300 
28.8640 
27.9447 

0.506218 
29.4186 

19495.118 
17215.337 

96.96 
0.10 

12.93 
13.03 

0.0003 
0.oOuI 

6.6-7 
0.6635 

1253 
1353 
60 
24 

30.26 
4.21 
30.24 

0.2204 
30.39 

0.84 
2 

45 
11.0447 

0.300 
0.00049087 

84.667 
92.333 

580.814 
540.3 

40.3140 
39.7361 

90.40 
9.67 
0.300 
20.400 
0.000 

70.300 
2 8 . W O  
27.8132 

0.451493 
26.2723 

17410.091 
15196.275 

98.11 
0.00 

19.30 
19.30 

0.0006 
0.0074 

1 . O m 6  
0.9765 

1.7917 

1 .om 

(6301 I 
17301 60 I 



TABLE 66. SUNR~OXIDEEMISSIONSUMMARI  

SULFUR TRIOXIDE EMISSIONS SUMMARY 

Run Number 
Dalb of Run 
Stadnglim. (hours) 
Endinglimb (hours) 
N e t l i m e  ofRun (minutes) 
Number of Polnts 
Barombhic Prbmurb (in. Hg) 
Static Preuaurb (in. H20) 
Stack Remure (in. Hg) 
Averagb Della H (in. H20) 
Avrrage Dsna P (in.Wo) 
MeterProfwure (in. Hg) 
PitotTub. Codficiont 
MeterBox Number (ST.#) 
Y-Factor 
Stack Diameter (in.) 
Stack CromSbclional Ares (H2) 
N o d b  Diametor (inches) 
N o d e  Araa (fa) 
Md.rTimp.ratur. 6) 
SIackTempwature (F) 
Endlng DGM Volumr(ACF) 
Beginning DGM Volume (ACF) 
Volumo O f D r y  GasSsmplb (acr) 
Dry.Sld. GasSample Volume (dscl) 
Condbnsatr Colected (mL) 
MoWuro Cancsnbalion (%) 
Carbon Diodd. Concmbation (%) 
Oxygbn Concenbstion (%) 
Carbon Monodde Concbnkation @) 
Nikogbn Conc. Dry (gas balance) 
Molecular Weight. Dry (lbllt-mole) 
Molecular Weight, Wet ( l b l l h o l e )  
SQRT Delta P Avg.. Pilol (in. H20l 
Aug. Vdocily. Slack Gas (R lsec)  
AOIUPI Flow R.1. (sclm) 
Dry.Sld. Vol. Flow Rata (daclm) 
%Isokinetic 
Total Calch (mg) 
SO3 Conc. (gramsldecf) 
SO3 Conc. (grainsldscf) 
SO3 Concrnkation /b/dscn 
SO3 Emiosion Rats (Iblhr) 

PLANT MARSOUESBRICK 
COY. STATE: MARSOUES. ILL 
STACK DRYER STACK Iyl 

1630 
1730 
60 
24 

30.26 
-0.21 
30.24 

2.2138 
0.2817 

30.42 
0.84 

2 
1.001 

45 
11,0447 
0.300 

0.000490874 
86.858 
94.125 
701.52 
653.18 

48.3600 
48.662 

85.20 
7.91 
0.300 

20.400 
0.000 

79.300 
28.8640 
28.0042 

0.520479 
302320 

20034.131 

17763.427 
98.53 
1.24 

0.0000 
0.0004 

5.86- 
0.0625 

3024 
2.19 
0.27 

30.42 
0.84 

11.04466167 

0.000490874 
82.750 
93.583 

45.7467 
44.4361 

86.63 
8.46 
0.300 

20.400 
0.000 

73.300 
28.8640 
27.9447 

0.536218 
29.4186 

ie4s .118  
17215,337 

96.96 
0.97 

0.0000 
0.0003 

4.91E08 
0.0491 

1253 
1363 

60 
24 

30.26 
4 .21  
30.24 

1.7917 
0.2?04 

30.39 
0.84 

2 
1.001 

45 
11.0447 
0.300 

0.00049087 

1448 
1648 

60 
24 

30.26 
4.21 
3024 

2.3938 
0.3075 

30.44 
0.84 

2 
1.001 

45 
11.0447 

0.300 
0.0004909 

84.667 86.625 
92.333 94.232 

580.614 639.35 
540.3 591.384 

40.3140 48.5860 
39.7361 46.910 

90.40 84.30 
9.67 7.80 
0,300 0.300 

20.400 20.400 
0.000 0.000 

79.300 79.300 
28.8640 28.8640 
27.8132 28.0167 

0.451493 0.546881 
26.2723 31.7516 

1741 0.091 21 041.1 32 
15196.275 18880.309 

98.11 94.22 
1.25 0.41 

0.0000 0.0000 
0.0005 0.0001 

6.94- 1.93E48 
0.0632 O.CQ16 



TABLE W. S U N R  DIOXIDE EMISSON SUMMARY 

SULFUR DIOXIDE EMISSIONS SUMMARY 

Run Number 
Dale of Run 
Stwiing'lim. (hours) 
Ending 'lim e (houro) 
Net'lime of Run (minute01 
Number o f  Pointo 
Baromehic Resure (in. Hg) 
Siatic Pressure (in. H20) 
Stack Reoourb (in. Hg) 
Averape Deita H Gn. H20) 
Average D a b  P (n,Mo) 
M.1erPr.r~. (in. Hg) 
PRotTub. Coefficient 
MelerBox Numbar (SlLff) 
Y-FacIor 
Stack Diameter (in.) 
Slack CromSecIional Area (fl2) 
N o d e  Diameter (inches) 
Nordo A108 (112) 
MiterTemprrature 0 
Stack Temperature 0 
Ending DGM Volume(ACF) 
Beginning DGM Volume (ACF) 
Volume ofDry GacSampla (nor) 
Dry.Sld. GaoSemple Volums (dscf) 
Condensate Colec led (mL) 
Moklure Concentration W) 
Carbon Dioxide Concmtrsl ion pb) 
Oxygen Concenhation e) 
Carbon Monoxlde Concentration pb) 
Nibogan Conc. Dry (gas balance) 
Molecular Weight. Dry (lbflb-mole) 
Molecular Weight, Wet flb/lbmole) 
SQRT Della P Avg.. Pitot (in. H20) 
Avg. Velocity. Stack Gas (fllsec) 
A e t u ~ l f l o v  Rat. (aafm) 
Dry, Sid. Vol.Flov Rata (dssfm) 
%laoidnellc 
Total Catch (mg) 
SO2 Conc. (gramaldscf) 
SO2 Cono. (grainrldscf) 
SO2 Concentration (lbldecf) 
SO2 Emisaion Rate flblhr) 

- 

PLAM: MARSOUS BRICK 
CIIY. STATE: MARSOLLES. ILL 
STACK D R m  STACK Y1 

1630 
1730 
60 
24 

30.26 
4.21 
30.24 

22138 
0.2817 

30.42 
0.84 

2 
1.001 

45 
11.0447 

0.300 
0.000490874 

96.958 
94.125 
701.52 
653.16 

48.3600 
46.662 

85.20 
7.91 

0.300 
. 20.400 

0.000 

28.8640 
20.0042 

0.520479 

20034.131 
17789.427 

9o.w 
ND 

0.0000 
0.0000 

0.00E+00 
0.0000 

79.300 

30.2320 

30.: 
2.1 
0.: 

3 0 . 4  

0.1 

17.044661f 

0.00049087 
92.75 
93.5e 

45.74f 
44.43f 

86.6 
8.4 

0.a 
20.40 

0.00 
79.30 

28.864 
27.944 

0.50621 

19485.11 
17215.33 

m.9 
NO 

0.000 
0.000 

O.CQE+( 
0.00c 

29.416 

ND = Not detected abom the detection limit. 0.6 mg. 

1 2 3 
MAY 10.1994 

1253 1448 
1 363 1548 

60 60 
24 24 

3026 3026 
4.21 4 .21  
30.24 30.24 

1.7317 23938 
0.2204 0.3075 

30.39 30.44 
0.04 0.84 

2 2 
1.001 1.001 

45 45 
11,0447 11.0447 

0.300 0.300 
0.00049087 0.M04909 

84.667 96.625 
92.333 94.292 

580.614 639.95 
540.3 591.384 

40.3140 48.5660 
39.7361 46.310 

90.40 84.30 
9.67 7.60 

0.300 0.300 
20.400 20.400 
0.000 0.000 

79.300 79.300 
20.8640 28.0640 
27.8132 28.0167 

0,451493 0.546681 
26.2723 31.7516 

17410.091 21041.132 
15196.275 10880.309 

38.11 94.22 
ND ND 

0.0000 0.0000 
0.0000 0.0000 

0.00E+00 O.00EtOO 
0.0000 0.0000 



TABLE W. PARTICUAlE MATlER EMISIONSUMMARY 

-- - -- 
PLANT: M ARSEUES BRICK 
CW, STATE: MARYUES, U. 
STACK DRYER STACK #2 

PARTICULATE MATER SUMMARY 

Run Number 
Date of Run 
Startinglime (hours) 
Endinglime (houm) 
Netlime olRun (minutes) 
Number 01 Points 
Baromebic Pressure (in. Hg) 
Static hassure (in. H20) 
Stack Premure on. Hg) 
Average Delta H (in. H20) 
Average Delta P Bn.H20) 
Meter Resoure (in. Hg) 
PitotTube Co.fficient 
MetrrBoxNumber (SLY) 
Y-FactoI 
Stack Diameter (In.) 
Stack Crolssectional Area (ft2) 
N o d 4  Diameter (inches) 
Nozzle Area (112) 
MetbrTemperalure (F) 
Stack Te mp erature (F) 
Ending DGM Volums(ACF) 
Beginning DGM Volume (ACF) 
Volume of D v  GasSampl. (acf) 
Dry,Std. GsoSampleVolume (docf) 
Condrnsatr Collected (mL) 
Moisture Concenbation (%) 
CarbonDioxide Concenbation @) 
Oxygen Concentration (%) 
Carbon Monoxide Concenbation @) 
Nitrog+n Conc. Dry (gas balance) 
Molecular Weight. Dry ( I b / l h o l e )  
Molrcular Wdght. Wet ( I b / l h o l * )  
SQRTDalts P Avg., Paot on. H20) 
Avg. Vslccity, Slack Gas (ftlssc) 
Actualflow Rata (acfm) 
Dfy.Std. Vol. flow Rats (doclm) 
% kokinetic 
TotalFiller Catch (mg) 
Total Wash Catch (mg) 
Total Catch ( m d  
Particulate Cone.  (gramddsc0 
PsrLiaul.1. Cono. (grainJdro0 
Padculate Concenba6on (Ib/dscf) 
ParUcuIatc Emisslon Rate llblhr) 

1 -. 

1 2 3 AVERAGE 
MAY 11,1994 

750 930 1106 
850 1 OM 1206 
60 60 60 
24 24 24 

30.09 30.09 30.09 
-0.21 4.21 -0.21 
30.07 30.07 30.07 30.07 

1.7142 2.1388 1.8067 1 .as 
0.2354 0.2858 0.2417 0.25 
30.22 30.25 30.22 30.23 
0.84 0.84 0.84 0.84 

2 2 2 
1.001 1.001 1.001 

45 45 45 
11.044882 1 1 . 0 4 4 ~ 2  11.044882 i i . 0 4 4 ~ 1 8 7  

0.300 0.240 0.300 
0.00049087 0.0004909 0.000490874 0.000490874 

70.708 83.083 86.500 80.097 
94.375 94.750 98.200 95.778 

750 809,014 862.16 
708.421 7625 819.654 
41.5790 46.5140 42.5060 43.5330 
41.8170 *.re2 41.624 m o w  

82.110 71.40 89.50 74.57 
8.53 6.04 7-30 7.56 

0.330 0.300 0.300 0.300 
20.400 20.400 20.400 20.400 
0.000 0.000 0.000 0.000 

79.300 79.300 73.300 79.300 
2 8 . 8 ~ 0  28.e.w 28.8840 20.8640 
27.9378 28.1207 28.0706 28.0430 

0.474100 0.6240M) 0.402470 0.493837 
27.6595 30.5263 28.1733 28.7864 

18329.330 20229.150 18668.877 19076.136 
16051.471 18029.040 16454.378 16844.963 

97.75 95.24 94.69 45.89 
0.50 0.30 210 0.97 

14.80 2.00 0.20 5.67 
15.30 2.30 2.30 6.63 

O.MW 0.0000 0.0001 0.0002 
0.0067 0.0008 O.ooo8 0.0024 

8.0-7 l . l l M 7  1 .?E47 3 4-7 
o.rno o.iim 0 . 1 m  0.5591 



RANI: MARSBLLEBRICK 
CW, STATE MARSBW, LL 
STACK: DRYW STACK #2 

SULFUR TRIOXIDE SUMMARY 

Run Number 
Date of Run 
Startinghms (houn) 
Endinglime (hours) 
Net lime of Run (minutes) 
Number of Points 
Barometric Resure (in. Hg) 
Static Reswe (in. E O )  
Stack Ressure (in. Hg) 
Average Della H (in. E O )  
Average DeNa P (In,Eo) 
MeterResrure.Jn. Hg) 
Paot Tube Coefficient 
MeterBoxNumber (SL#) 
Wactor 
Stack Diameter (in.) 
Stack CrostSectional Area (tn) 
Node  Diameter (Inches) 
Node  k e a  (tn) 
MeterTemDerature 0 
Stack Temperature 0 
Ending DGM Volume(ACF) 
Beginning DGM Volume (ACF) 
V o h e  of by GasSample (acfJ 
Dly.Sd. GasSample Vobme (dscfl 
Condensate Conected (mu 
Moisture Concentration (%) 
Carbon Diodde Concentation (%) 
Oxygen Concentation (%) 
Carbon Monodde Conceneation (%) 
Nitrogen Conc. Dry (gas balance) 
Molecular Weight. hy (lbllbmole) 
Molecular WelgM, Wet (lbllbmOle) 
SQATDeita P Avg.. Pitot on. IQO)  
Avg. Velocity.Sack Gas(n/sec) 
ActualFlowRale (acfm) . 
Dw.Sd. Vol.FlowRate (dscfm) 
% Minet ic  
Total Catch (mg) 
SO3 Conc. (grams/dscfJ 
SO3 Conc. (gralns/dscfJ 
SO3 Concentation (lb/dscf) 
SO3 Emission Rate (Ibm) 

--_ 

I 

1 2 3 
MAY 11,1994 

750 930 1106 
850 1 ox) 1205 
80 60 80 
24 24 24 

30.09 30.09 30.09 
-021 -0.21 -0.21 
3007 30.07 30.07 

1.7142 2.1388 I .eo67 
02354 02858 02417 
.XI22 3025 3022 
084 0.84 084 

2 2 2 
1.001 1.001 1.001 

45 45 45 
11.J44662 11.044662 11.044662 

0.300 0.300 0.300 
O.ooW9081 O.oo04909 0.000490814 

86.500 

ND - N d  debated abovu dstaoEm limit. 

AVWAGE 

30.G 
1 .e1 
02: 
30z 
0.84 

11.04466167 

0.000190814 
80.m 

~~ 

70.76) 83.083 
94.375 94.750 

750 809.014 
708.421 7625 
41.5790 46.5140 
41 Eli78 45.762 

82.80 71 40 
8.53 6.84 
0.300 0300 
20.w 20.400 
0.200 0 .m 

79.300 79.300 
28.8640 28.8840 
279378 28.1207 

0.474180 0 5 2 W  
27.6585 30.5263 

1ez9.380 2029.150 
16051.471 1sm9.240 

97.75 9524 
ND NO 

0 . m  0 . m  
o.ooo3 o.oo00 

0.- o.cC€iQl 
o.ooO0 o.oo00 

98208 
862.16 

a19.m 
42.5060 
41 524 
69.50 
7.30 
0.300 
20.400 
0 .m 

79.300 
28.8640 
28.0706 

0.482470 
28.1733 

18669877 
16454378 

94.69 
1 .Ol 

0.WW 
0 ,0004 

5.- 
0.0529 

95.776 

435330 
43.0307 

7457 
7.56 
0.300 
20.402 
OaoD 

7 9 . m  
28.8640 
28.043 

0.493837 
28.7864 

19076.136 
16844963 

95.89 
rn 

0 .m 
0 . W  

1.79sCtl 
0.0176 



.I 
1 
a 
I 

I 
I 
aJ 
I 
I 
I 
1 
1 
I 
I 
I 
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I 

a 
SULFUR DIOXIDE S U W Y  

Run Number 
Dale of Run 
Starting b e  (hours) 
E n d i n g h e  (hours) 
Ne1 lime of Run (minutes) 
Number of Points 
Barometric R e a r e  (in.Hg) 
Static Pressre (in. WO) 
Stack Rorsuro (in. Hg) 
Average Delta H (n. WO) 
Average Delta P (In.Wo) 
MelerPressure (in. Hg) 
PPolTube Coefficient 
MelerBoxNumber(SIW) 
Waclor 
Stack Diameter on.) 
Stack CIossSeclional Area (W) 
N o d e  Diameler (inches) 
No& Area (W) 
MelerTemperalure 0 
StackTemperalure (F) 
Ending DGM Volume(AC3 
Beginning DGM Volume (ACF) 
Vobme of hy GasSample (acl) 
Dry.Std. QasSample Vobme (dscf) 
Condensate Collected (mu 
Moisture Concentration (%) 
Carbon Diodde Concentration (%) 
Oxygen Concentration (%j 
Carbon Monoxide Concentration (W 
Nitrogen Conc. Dry (gas balance) 
Molecular Weight. Cry (lb/lb-mole) 
Molecular Welghl, Wet (lb/lbmole) 
SQRTDelta P Avg.. Rlol  (in. K O )  
Avg. Velocity.Stack Gas (lt/sec) 
ActualRowRale (acfm) 
Dry.Std. Vol.MowRale (dscfm) 
% Winetic 
Total Catch (mg) 
SO2 Conc. (gramsldscf) 
SO2 Conc. (grainsldscf) 
SO2 Concentration (Ib/dscO 
SO2 Emission Rate (bh) 

T A B L E H .  SURRDlOXlDEEMLSSlONSUMMARY 

PLANT: MAFISBLLBBRICK 
CW, STATE: MARSB!J5. LL 
STACK: DR(W SACK #2 

- 
1 2 3 __ 

MAYT.IW 
750 930 1106 
850 1030 1206 
60 60 60 
24 24 24 

30.09 30.09 30.09 
4.21 4.a 4.a 
30.07 30.07 30.07 

17142 2.1388 1 .Bo67 
02354 02858 02417 
30i2 3025 3022 
0.84 0.84 0.84 

2 2 2 
1.001 1 .moo1 1.001 

45 45 45 
11.044662 11,044662 11.044662 

0.300 0 300 0.300 
0 . ~ 9 0 8 7  O.MM4909 0.000490874 

70.708 83.083 86.503 
94.375 94.750 98206 

750 809.014 862.16 
708.421 762.5 819.654 
41.5790 46.5140 42.5060 
41.8178 45.7Q 41.524 

82.80 71.40 69.50 
8.53 6.84 7.30 
0.300 0300 0.300 
20.400 20.400 20.400 
0 030 0 .WO 0.WO 

79.300 79.300 79.300 
28.8640 28.8640 28.8640 
279378 28.1237 28.0706 

0.474180 0,524860 0.482470 
27.6595 30.5263 28.173 

18329.380 2029,150 18669877 
1EE1.471 18029.040 16454.378 

97.75 9524 m.m 
ND ND ND 

o.Oo0 0 . m  0 . m  
0 . m  0 . m  0 .m 

0.00H00 0.- 0.- 
0 . m  0 . m  0 .Oo0 

- 

AVERAGE __  

30.0; 
1 . l s  
02: 
302: 
0.8r 

110446616i 

O.oOW90874 
80.0% 
95.m 

43.m 
43.0347 

74.57 
7% 
0.m 
20.a 
0 .m 

79.303 
288640 
2 8 . m  

0.493837 
28.7864 

19076.1% 
16814963 

95.89 
ND 

0 .m 
O.ooo3 

o.x&oo 
0 .m 
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MARSEILLES BRICK 
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D e s c r i p t i o n  of Dryinq & F l r i n q  Procedure  

M a r e e i l l e s  B r i c k  has  two independent Drye r  t u n n e l s  
approx ima te ly  200 f t .  i n  l e n g t h  t h a t  hold 1 4  k i l n  c a r s  each. Waste 
h e a t  from t h e  c o o l i n g  sect ion of  t h e  k i l n  is s u p p l i e d  t o  each dryer 
by a f a n  through a duct /plenum s y s t e m .  The  heat t o  each dryer 16 
boos ted  t o  325vF by two n a t u r a l  gas b u r n e r s ,  442M BTU/hr  and 432M 
BTU/hv r e s p e c t i v e l y ,  l o c a t e d  i n  t h e  a i r  supp ly  d u c t ,  Moist w a r m  
a i r  l a  exhaus ted  t o  t h e  atmosphere by a f a n  at  t h e  e n t r a n c e  end of 
each dryer t u n n e l .  Drye r  #1 and Dryer #2 are Independent of each  
other except for t h e  common was te  heat supp ly  from t h e  k i l n .  

The t u n n e l  k i l n  used by Marseilles B r i c k  t o  f i r e  its b r i ck  is 
a 498 f t .  metal jacketed na tura l  gas flred k i l n  designed by Ceric.  
The k i l n  holds a t o t a l  of 36 k i l n  cars w i t h  20 i n  the pre-hea t  and  
f u r n a c e  s e c t i o n  and 16 i n  t h e  cooling s e c t i o n .  The pre-heat 
s e c t i o n  is divided i n t o  6 zones w i t h  B t o t a l  of 32 gas f i r e d  side 
b u r n e r s .  The f u r n a c e  section is divided I n t o  7 zones w i t h  19 
na tura l  gas f i red top b u r n e r s  i n  each zone for a total  of 133 t o p  
Fired b u r n e r s .  The cooling s e c t i o n  has a rapid cool zone ( 2  car 
l engths  l o n g )  where t h e  brick are cooled from 1 9 3 0 o F  t o  
approx ima te ly  1300oF by i n j e c t i n g  ambient alr d i r e c t l y  on the  
b r i c k .  The b a l a n c e  of t h e  c o o l i n g  - s e c t i o n  is used t o  cool t h e  
brlck t o  approximate ly  l O O * F  before e x l t l n g  t h e  k i l n .  

Waste heat is removed from the c o o l i n g  s e c t l o n  close t o  t h e  
e x i t  t o  supp ly  heated a i r  t o  the  d r y e r s .  The k i l n  exhaus t  f a n  IS 
l o c a t e d  n e a r  t h e  e n t r a n c e  end of t h e  pre-heat and e x h a u s t s  t h e  
p roduc t s  of combustion t o  t h e  atmosphere th rough  a 40'  h i g h  br ick 
chimney. 

MATERIAL BEING TESTED 

BO% Shale, 20% F i r e c l a y  
S ize :  Modular 
Wei.ght : Wet - 4 . 6  lbt;., Dry - 4 . 1  l b s . ,  F i r e d  - 3.8 Ibs .  
U n i t s  per car: 10,080 
Produc t ion  rate 1 2  cars per day 

D a t e 1  May 10, Time 12:OO p . m .  
P o s i t i o n  of cars i n  k i l n  

16 cars 80% Shale, 20% F i r e c l a y  I n  pre-heat:  & fu rnace  s e c t i o n  
20 cars 10% Shale, 90% F i r e c l a y  4 i n  f u r n a c e  & 16 i n  c o o l l n g  

P o s i t i o n  of cars In  Dryers 
D r y e r  t l l  
1 4  c a r e  80% S h a l e ,  20% F i r e c l a y  
D r y e r  # 2  
1 4  cars 808 Shale,  20% F i r e c l a y  
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Date: May 11, Time 7:OO a.m. 
Pos i t ion  of cars i n  k i l n  

23 cars 80% Sha le ,  20% F i r e c l a y  i n  p r e - h e a t ,  f u r n a c e  6r c o o l i n g  
13 cars 10% Shale, 90% F i r e c l a y  i n  c o o l i n g  section 

Pos i t ion  of cars in Dryers  
Dryer  til 
1 4  cars 80% Sha le ,  20% F i r e c l a y  
Dryer #2 
14 cars 80% Shale, 20% F i r e c l a y  

Date: May 11, Time  12:OO p.m. 
P o s i t i o n  of cars i n  k i l n  

25 cars 80% Sha le ,  20% F i r e c l a y  In p r e - h e a t ,  furnace & cool ing 
11 c8rs 10% S h a l e ,  90% F i r e c l a y  I n  coo l ing  section 

P o a l t i o n  of cars i n  Dryers  
Dryer #1 
1 4  cars 80% Ghale, 20% F i r e c l a y  
Dryer  # 2  
14 cars 80% S h a l e ,  20% F i r e c l a y  

T o t a l  fue l - consumpt ion  during T e s t  Cl (Dryer P 1  exhaust) 

May 10 - 14,200 c u b l c  feet per hour 

T o t a l  f u e l  consumption d u r i n g  T e s t  t 2  (Dryer  C 2  e x h a u s t )  

May 11 - 13 ,100  c u b i c  feet per hour 

Total f u e l  consumption d u r i n g  T e s t  t 3  ( k i l n  e x h a u s t )  

May 11 - 13 ,100  c u b l c  feet  per hour  
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RESUME 

Robert F. Folle 
Air Quality Scientist 

EDUCATION: 

QUALIFICATIONS 

EXPERIENCE: 

PROFESSIONAL 
AFFILIATIONS: 

- .... - -  

. .. . .~ .. . 

MBA Business Management. Golden Gate University, San Francisco, - 
Califirnia, 1979 
BA, Business Administration, St. Leo College, St. Leo, Florida, 1977 

Certified EPA Method 9 visual opacity observer, 40 CFR. Part 52. 
Appendix F. Air Pollution Control Board, St. Louis, MO, April 1993; 
Certified AHERA Asbestos Inspector #7ME0409920031R, Certified 
AHERA Asbestos Mgr. Planner #7ME040992003MPR, Certification of 
Completion, 40 Hr. Course in Hazardous Materialswaste Site 
Investigation, 1989; Certification of Completion, SupeMsors Course in 
Hazardous Materialsmaste Site Operations, 1990, Certification of 
Completion, Air Dispersion Modeling, 1990; Certification of Completion, 
Air Dispersion Modeling Laboratory, 1990. 

Over 4 years experience in the performance and management of a 
diversified range of air quality projects. Performed as field team leader, 
project manager or group leader on over 200 source emissions projects 
involving the collection and analysis of air quality data for engineering 
.design, permitting and compliance. 

Project manager for numerous air dispersion modeling projects involving 
the use of the USEPA industrial source complex (ISC) short-term 
( I S 0  and long-term (ISCLT), complex-1 and screen models. 

Extensive experience as field team leader and project manager for 
continuous emission monitoring system (CEMS) performance 
specification certification testing including CEMS relative accuracy (RA) 
certifications. 

Participated and managed numerous projects involving asbestos sampling 
and asbestos air monitoring for facility and transactional environmental 
audits. 

Member of the Air and Waste Management Association 
Source Evaluation Society 



. .. . . .. .. . . ... 

RESUME 
. . .. 

. .. . 

J. Todd Staley 
Senior Environmental Technician 

EDUCATION: Community College of the Air Force 
1983- 1992 - Management and Construction Technology 

Certified EPA Method 9 visual opacity observer 
OSHA Hazardous Waste Operations and Emergency Response 
RCRA Compliance & Hazardous Waste Management 

QUALIFICATIONS 

EXPERIENCE Over nine yean experience as an environmental technician. Responsible 
for ensuring compliance and providing technical assistance on waste 
disposal, UST remediation and air quality projects. Currently assigned 
to the Air Quality Group engaged in all technical aspects of Source 
Emissions testing. Participated in several source tests including projects 
at petroleum refineries, hazardous waste incinerators, chemical 
production faalities, explosive manufacturers and chemical transfer 
facilities. 

Mr. Staley has served as an Air Quality Technician on several source 
emission testing projects and Continuous Emission Monitoring System 
(CEM) specification certifications. 

He has provided technical support on several USEPA Method 5 projects 
including collection and analysis of Air Quality data for a major 
explosives plant in Missouri. 

At a chemical production facility in West Virginia, he assisted in a 
USEPA Boiler and Industrial Furnace (BIF) project, providing 
Continuous Emission Monitoring (CEM) specification certifications on 
two CO and Oz systems. Certifications included span drift and CEMS 
relative accuracy tests. (RA) 

Mr. Staley is presently providing on-going monitoring services for two 
benzene transfer faalities in Illinois and Missouri. He is responsible for 
leak detection monitoring of all components at both facilities on a routine 
basis. 

PROFESSIONAL 
AFFILIATIONS Air and Waste Management Association 

Source Evaluation Society 



RESUME 

Daniel M. Cusac 
Air Quality Technician 

EDUCATION 

QUALIFICATIONS 

EXPERIENCE: 

PROFESSIONAL 
AFFILIATIONS: 

Illinois Central College, 1989-1993, Metals Technology 

Certified EPA Method 9-Visual Plume Observer 
OSHA Hazardous Waste Operations and Emergency Response 

Assigned to the Air Quality Division sewing as a technician on several 
Source Emissions Testing projects. Provided technical support for Air 
Quality projects at petroleum refineries, waste incinerators, chemical 
production facilities and chemical transfer facilities. 

While assigned to the Air Quality Group, Mr. Cusac has provided 
technical support on several source emission testing projects and 
Continuous Emission Monitoring (CEM) system certifications. 

He has served as an Air Quality Technician on a wide variety of tests 
utilizing USEPA Methods 1,2,3,4,5,  9, and 12 for the collection and 
analysis of total particulate matter, visible opacity and lead. 

Mr. Cusac has also performed -multi-metals emission testing utilizing 
USEPA (Draft) Method 0012'at major industrial facilities. He has been 
involved in the collection and recovery of samples utilizing the procedures 
outlined in the draft method. 

He has participated in conducting Continuous Emission Monitoring 
(CEM) system performance specification and relative accuracy testing 
following the guidelines published in the Boilers and Industrial Furnace 
(BIF) regulation. 

Air and Waste Management Association 
Source Evaluation Society 
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INTERNATIONAL TECHNOLOGY ANALYTICAL 
SERVICES 'm CORPORATION I 

CERTIFICATE OF ANALYSIS 1 
Pugro McClelland 
9921 St. Charles Rock Road 
St. Ann, MO 63074 

i Date: June 2, 1994 

Attn: Todd Staley i 
Project Number 415 

This is the Certificate of Analysis for the following samples: 
1 

Client Project ID: Fugro McClelland 
Date Received: May 17, 1994 
Work Order: 4448 
Number of Samples: 20 

I 

I 

I 
1 

I Sample Type: Liquid 

I. Introduction 

Twenty Samples arrived at ITAS Cincinnati on May 17, 1994. 
collected on May 10, 1994 and May 11, 1994 and are labeled in Table I. 

The samples were 

i 11. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
wlll include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analysis requested was sulfur Dioxide and Trioxide including Sulfuric 
Acid Mist by EPA Method 8 .  

- 
Project Manager 

i 

American Council 01 Independent Laboralones 
International Associalion 01 Environmental Tesling Lnboralories 

Amencan Associolion lor Lnboralory Accredilalion 

I IT ~nalytical Services - 11499 Chester Road. Cincinnati. OH 45246. (513) 782-4600 



I. Introduction (cont.) 

Client Sample ID 

Client: FugrO HcClelland 
Work Order: 4448 
05444807 

@ 
I 
i 
i' 
f 
I' 
i 
11 
i 
i 
i 
# 
I 

i 
1 
I 
I 

i 

DRIER 1 RUN 1A 
DRIER 1 RUN ZA 
DRIER 1 RUN 3A 

DRIER 1 RUN 1B 
DRIER 1 RUN 28 
DRIER 1 RUN 3B 

DRIER 2 RUN 1A 
DRIER 2 RUN 2A 
DRIER 2 RUN 3A 

DRIER 2 RUN 18 
DRIER 2 RUN ZB 
DRIER 2 RUN 3B 

KILN EXHAST RUN 1A 
KILN EXHAST RUN 2A 
KILN EXHAST RUN 3A 

KILN EXHAST RUN 18 
KILN EXHAST RUN 28 
KILN EXHAST RUN 38 

BLANK 80% IPA 
BLANK 3% H202 

IhTERNATIONAL TECHNOLOGY CORPORATION 

Lab Sample ID 

AD5859 
AD5860 
AD5861 

AD5862 
AD5863 
AD5864 

AD5865 
AD5866 
AD5867 

AD5868 
AD5869 
AD5870 

AD5871 
AD5872 
AD5873 

AD5874 
AD5875 
AD5876 

AD5877 
AD5878 
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Client: Fugro HcClelland 
Work Order: 4448 
05444801 

INTERNATIONAL TECHNOLOGY CORPORATION 

111. Quality Control 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. This 
QA/QC data is used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 
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C l i e n t :  Fugro WcClelland 
Work Order: 4448 
05444802 

C l i e n t  Sample I D  

DRIER 1 RUN 1 A  
DRIER 1 RUN 2A 
DRIER 1 RUN 3A 

----------------- 

DRIER 2 RUN 1 A  
D R I E R  2 RUN 2 A  
DRIER 2 RUN 3 A  

K I L N  EXHAST RUN 1 A  
K I L N  EXHAST RUN 2A 
K I L N  EXHAST RUN 3A 

BLANK 80% I P A  

C l i e n t  Sample I D  

D R I E R  1 RUN 1B 
D R I E R  1 RUN 2B 
D R I E R  1 RUN 38 

----------------- 

D R I E R  2 RUN 18 
D R I E R  2 RUN 2B 
D R I E R  2 RUN 3B 

K I L N  EXHAST RUN 1B 
K I L N  EXHAST RUN 2B 
K I L N  EXHAST RUN 38 

A n a l y t i c a l  R e s u l t s ,  m g  

Lab  Sample I D  

AD5859 
AD5860 
AD5861 

AD5865 
AD5866 
AD5861 

AD5811 
AD5812 
AD5873 

AD5811 

INTERNATIONAL TECHNOLOGY CORPORATION 

S u l f u r  T r i o x i d e  i n c l u d i n g  
S u l f u r i c  A c i d  

1ST 2ND A v e r a g e  ..................... 
1.13 1.31 1.25 

ND 0.41 ND 
1.15 1.34 1.24 

ND ND ND 
ND ND ND 

1.01 1.01 1.01 

84.6 81.5 83.1 
65.9 64.9 65.4 
41.8 41.6 41.1 

ND ND ND 

D e t e c t i o n  
L i m i t  

0.4 
0.3 
0.3 

0.5 
0.5 
0.4 

0 .'4 
0.4 
0.5 

1.0 

AD5862 
AD5863 
AD5864 

AD5868 
AD5869 
AD5810 

AD5814 
AD5815 
AD5816 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

1210 1210 
1160 1160 
1010 1010 

BLANK 3% H202 AD5818 ND ND 

ND = Not detected above t h e  reported detect ion l i m i t  

ND 0.5 
ND 0.6 
ND 0.6 

ND 0.6 
ND 0.6 
ND 0.6 

1210 4 
1160 3 
1010 3 

ND 3 



Client: Fugro WcClelland 
Work Order: 4448 
05444803 

INTERNATIONAL TECHNOLOGY CORPORATION 

Quality Assurance Data 

Quality Control 
Standard Reference Solutions 

Analyte -------- 
S u l f u r  Dioxide 114.4 mg/DSCM 

111.23  
113.52 

Percent 
Recovery 

97.2 
99.2 
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APPENDIX D 

Field Data Sheets 
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& T&Verse Polnt  Determination - C l r c u l a r  Stacks 
c, 
b 

Stack Inside Diameter /< f e e t  
Is diameter greater than 12 inches? &$/ No 
Dlstance Upstream from Disturbance . rt /diameters 
Distance Downstream rrorn Dlsturbance le - 5- diameters 

t h e  p o r t s  greater than two diameters dorsnstrcam and 
one-half diameter upstream f r o m  ~ ~ ~ s t W x n c e s ?  red /  _ .  KO 
Number of Traverse Points acquired (as shown i n  40CFB60, 
Appendix A, Ifethod 1) * c /  points  

Number of Traverse Points  per  Diameter 
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/z 
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??&verse Point Determination - CFrcuLar Stacks 

Stack Inside Diameter q<” feet 

Is diameter greater than 12 inches? @ f No 
Distance Upstream from Dlsturbance . f i -  1 diameters 
Distance Downstream from Disturbance Le d i a m e t e r s  

Are the ports greater than tu0 dlsmeters domstrcq and 
one-half diameter upstream from disturbances? Ye&/ NO 
Number o f  Traverse Points Xequbxd (as shown Fn 4oCPB60. Appendix A, Method 1) z q  points 
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- 

. I  

/ z  
t I i n i m u m  Number of Traverse Points 

- 

1 _- 2 It- 1 - 2 ft- a -  
- 

I I , 
4 

Point $of ID Distance Distance 
No - FHQ Wall To Inside To Outside 

?Ian. Port “&e 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 



. . - . . .- .. . . . 

-11 





a 

c 

a 





I 
I 
1 
1 
I 
t 
a 
1 
I 
I 





15- 
10 
S-  

Distance 
TQ Outside 
Port -&e 

- @ 

- Is 
10 

1 - 2 ft. 8 -  5 
- 

1 _- 2 it- 
f f - * A 0 



I 
I 
1 
I 
I 
I 
1 
I 
i 
I 
C 
i 
i 
I 
1 
i 
I 
I 

Run No- VELOCITY TRAVERSE DATA Pace - of __ 

- *GRO McClelland I 





I 
3 
1 
i 
i 
1 
1 



I 
I 
1 
I 
1 
I 
I 
I 
I 
1 









i 
5 
i 
i 
I 
il 
II 
i 
I 
I 
i 
i 

i 
l 

1 
I 
I 
I 
I 

APPENDIX E 

Equipment Calibration Records 
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TYPE 5 PITOT "BE UL-TION PITOT N E E  5- Is 
DATE +I C? Y 

I s  V C l 1 3 2  inch? @ KO 

Vhcn picoc cube is ?arc ef an rrsembly: 

Is che c h e m p l e  2 inches behind the picoc cube opening? 

Does rhe picoc cube a c e d  3 inches beyond che compression 
ficcing on che  rozz le?  

Is che dtscance b e w e n  che m z r l e  and che picoc cube -re 
c h n  311 inch vhen a 4 inch nozzle is i n  place? @ so 

11 any answer tr m. che p i c o c  cube ~ U I C  be cal ibraced i n  a wind runnel against a 
standard cype picoc cube. 

If a11 answers are yes. che ptcoc cube u y  be arri~ned a barelime coefficienc Of 0-84. 
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.eference 
'point  

number 

STACK TEMPERATURE SENSOR CALIBRATION DATA FORM 

Reference Thermocouple 
thermometer potentiometer 

Sourcea temperature, temperature, 
( s p e c i f y )  OC OC 

Date /- 6-?'/ Thermocouple number 5- I 
Ambient temperature 2 3 . 0  OC Barometric pressure 27 7r/ i n .  H g  

Calibrator 9 A. c Reference: mercury-in-glass /T;r~erSc;en~;C;c*,S-Os//A 

other  

Temperature 
d i f ference .  

% 

0. OOG 

0. om 

0. oao 

a Type of c a l i b r a t i o n  system used. 

b[iref temp, "C + 273)  - (test thermom temp, O C  + 2,311 1oo<1 .5x~  
. ref temp. OC + 273 - 

Qual i ty  Assurance Handbook MS-2.S 
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LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

21 3-585-21 n 
FAX* 213.5854582 

5700 SOUTH ALAMEOA STREET * LOS ANGELES. CALIFORNIA 9wS8 

. .... . 

CUSTOMER ENV. L INOUST. DIST.  P.0 NUMBER 031694-2 

REFERENCE:STMDARD. 
CYLINDER NO. CONCENTRATION q COMPONENT NIST SRM NO. 

PROPANE WIS vs 2645a SA 5906 4;; p*;, 

ANMYZER READINGS 
RdEFEREh’CESTAh’DARD z=zElzocAs C 4 A S  WDIDATE 

1. C O M p o m  PROPANE GMIS AYALYZERMAKEMODEL-SJN HP 5890 SERIES I 1  SIN 3310A48533 

ANALYTlCALpRMCIpLE GC/ F W E  IONIZATION L X 3  CALIBRATION DATE 03/11/96 

z o  R 519886 C 526732 CONC. 497 ppn 2 R C CONC. 
R 521351 2 0 C 526817 CONC. 696 ppn R 2 C CONC. 
z o  C 527346 R 520672 CoNC- 497 ppn z C R CONC. 

ANALYSIS DATE 04/08/96 W O N D  ANALYSIS DATE 

UM uv MEANrnASsAY 497 ppn urn uv ME4NTEsIASSAY 

r- ~ -_ . _ _ _ _ c w  .. . - - - .- _ .  
THISCYLINDERNO. SA 5143 CERTIFTED CONCEhTRATION /i 

,‘i HAS BEEN CERllFED ACCORDIhG TO SECTION 3.0 .4  PROPANE 497 pp” 

OF’IRACEABILITY PROTOCOL XO. 1 ZERO AIR BALANCE 

PROCEDURE Gl 
CERTIFIEDACCURACY t 1 BMsTTRAcE4BL.E 
CYLINDERPRESSURE 2000 PSIC 
CERTIFICATION DATE 04/08/96 
EXPIRATION DATE 04/08/97 TERM 36 MONTHS 1 - - L _ _  

/ \ , 

ANALYZED B CERTIFIED BY 



Scott Specialty Gases, Inc. 
1290 COMFERMEIE sTR33, TROY. MI 43083 (313) yfi+29M FAX: (313) 5892134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer 
FURGO MCCLELLAND 
CHRIS DAWDY 
9921 ST CHARLES ROCK RD 
ST ANN MO 63074 

Assay Laboratory 
Scon Specialty Gass, Inc. 
1290 Combumcrc 
Troy, MI 48083 

Purchase Order H145-2 
Scott Project # 547SS2 

ANALYTICAL INFORMATION 
ccrtifcd to exceed Ihc minimum specifications of EPA Protocol I proccdurc #GI. Section Number 3.0.4 
Cylinder Number ALM030957 
Cylinder Pressure 1900 p i g  Previous Ccrtilication Datu None 

Certification Date 2-18-93 Expiration Date 8-18-94 

30.68 ppm fl% NIST Directly Traceable 

- 
Type . Expiration Date Cylinder Number 
SRM 2643A 10-14-95 SX-20305 - 
InrtrumenUModeVSerinl# 
Rop: Bcckman/400/1002059 

Last Date Calibrated 
1-25-93 

Concentration 
99.12 ppm Propane in N2 

ANALYZER READINGS (2-k~ Cas R-Rclenlcc Csr T-Test Cu dorrelrt ioa CoelIicient) 

Components 

hpanc 

.. , 

;.. . 
. . .  , . _ : .  

. .. . .  
. . .. . 

Analytical Principle 
Flame Ionization Detector 

. ,. 

. .  
. '  .. .:: Special Notes . .  

:.. 

First Triad Analysis Second Triad Analysis 
Dmr. 1.1693 uiu: m" 

P 4 . W  TJ-M.70 R1-99.10 
Avg. colu. OTCUa. W. M.64 wm 



LIQUID CARBONIC 
cyLIM)ER GAS PRODUCrS 

'IXS CYLINDER hY). SA 8379 CERTTFIED CONCENTRATION 
3.0.5 NITRIC OXIDE 356 pp" 

OF TRACtXDILlN PROTOCOL NO. 1 NITROGEN BALANCE 

PROCEDURE Gl NOx 362 pp" 

CYLIhrnERPRESSURE 2000 PSlC 
C m n m c A n o x  DATE io111193 

% NIST TRACEABLE 

10/11/95 TERM 24 MONTHS 1, a m m o h : D A E  

CUSTOMER EW. L INOUST. DIST. P.0 NUMBER 092393-2 

S 
CoMPohTNT msT s w  NO. CYLINDER NO. CONCEhTRATION 

I 
1 NITRIC OXIDE CHIS VI. 1687b CCS6971 485 pp" 

YZER I' R-REFESSVCESTANDARD 2 - Z E R O W  C - W  CWDIDATE 

11. CQMPoNENT HITRIC OXIDE M I S  

1 R 485 

WYZERhUKE.-MODEL-S/N Buboan 95lA S I N  010135L 
~ ~ C A L ~ C I P L E  C h n n i l u a i n e s ~ e  I*rsT CALIBRATION DAlF 08/27/93 

FfRS ANALYSS DATE 10/04/95 SECOND ANALYSIS DATE 10111193 
2 0  R 485 C 356 CONC 356 ppa 2 0  R 487 c 354 CONC. 353 ppn 

2 0  C 356 CONC. 356 ppll R 487 2 0  C 356 CONC. 355 ppm 

2 0  
U I M W  MEAPI'IESTASSAY 556 ppp UIM mv m TEST ASSAY 355 ppm 

c 356 R 48s cow. 3Mppa 2 0 c 358 R ~ 8 8  CONc. 356 ppm 

I 

I 

I 
i 
! 
i 
i 

I ,  .- 

~ 

I ANALYZED B CERTIFIED BY 
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LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

P.0 NUMBER 031993-4 CUSTOMER ENV. 6 INDUST. O I S T .  

REFERENCE STANDARD 
COMPONENT hlST SRM NO. CYLINDER NO. CONCEhTRATION 
NITRIC OXIDE WIS vs 1684b S A  1395 85.2 ppn 

5700 SOUTH ALEMEDA STREET - LOS ANGELES. W M R N I A  90058 I 213-585-2154 
FAXI 213-y)50581 

I 
I 

1. COMPONENT WfTRlC OXIDE CHIS ANALkZER MAKEMODELSIN Beckman 9511 S I N  0101354 
~ & y n c &  PRINCIPLE Chuni Luninescence LAST CALIBRATION DATE 03/03/93 

FIRST ANALYSIS DATE 01/21/93 SECOND ANALYSIS DATE 03/24/93 
Z D  R 967 c 822 CONC. 8 6 . 7 F  Z 0 R 862 C E70 CONC. 86.0 Ppn 
R P67 z o  c 822 CONC. 86.7 pp" R 860 ZO c 869 CONC. 86.1 PpR 

c a22 R 967 CONC. 8 6 . 7 ~  Z 0 c 869 R 860 CONC. 86.1 ppn 
MUNTESTASSAY 8 6 . 7 m  UIM mv MUNTESTASSAY 86.1 ppn 

z o  
UIM mv 

CHRONOLOGY First Analysis vs GMlS SA 3057, 102 ppm NOIN2 i l l  
I 
I 

I1 
I 

i 

L - 

7 H I S  CYLINDER NO. SCAL 1074 CERTIFIED CONCENTRATION 

OF TRACEABILITY PROTOCOL NO. 1 WITRMiEN BALANCE 
€US BEP( CERTIFIED ACCORDING TO SECTION 

PROCEDURE Gl NOx 88.7 ppn 
CERTIflEDACCURACY f 1 % NlST TRACEADLE 
CYLINDERPRESSURE 2000 S I C  
CERTIFICATION DATE 03/24/93 
EXPIRATION DATE U9/24/94 

S.O.,? N I T R I C  OXIDE 86.4 ppn 

\ \ 

ANAL YZED BY ERTIFJED BY 



LIQUID CARBONIC 
CYLWDER GAS PRODUCTS 

I 
. .  , , ,~ 

T''CA: I ' , ANALYSIS. / BPA  PROTOCOL GAS 

CUSTOMER ENV. L INDUST. D IST .  P.0 NUMBER 102293-1 
. . .. : .. . .. ... . . . . .... ;:mmmNci S T M D D :  

COMPONEhT 
CARW OIOXIDE CHIS 

NIST SRM NO. 
ws 1675b 

CnINDER NO. 
438008 

CONCEFmUTION 
14.04 X 

ANALYZER REAllINGS 
R4EFERENCESTAhVARD Z=ZEROGAS C= CAS W D I D A T E  

L COMPO= URRW DIOXIDE CHIS ANALWERMU(EMODEL.4" Siemens Ultrnmat 5E SIN A12-730 
ANALXIKALPRINCIPLE Y D I R  L A S  CALlBRAnON DATE 09/03/93 
FIRSF ANALYSLS DATE 1111om SECOND ANALYSIS DATE 
z 0.00 R 14.00 C 10.06 CONC. 10.09 X Z R C CONC. 
R 14.02 Z 0.00 C 10.06 CONC. 10.07 X R Z C CONC. 

C 10.06 R 14.04 CONC- 10.06 X Z C R CONC. 0.00 
umr X MEANlFsTASSAY 10.07 X UIM x MEAN'IESTASSAY 

i 

L 

- - ~ 

! 
Tl lS  CYLINDER NO. SA 3236 CERTIFIED CONCWIRATION 
HAS BEEN CER'TlFIED ACCORDING TO SECTION 3.0.'. CARBON DIOXIDE 10.07 X 
OF TRACEABILITY PROTOCOL NO. 1 NITROGEN BALANCE 
PROCEDURE t l  
CERTIREDACCURACY t 1 % N(sT TRACEABLE 
~~INDERPXESSVRE 2000 BIG 
CERTFtCAnON DATE 11110193 
EXPIRAlTON DATE 11110196 36/OUU., S 

1 I 

CERTIFIED BY 
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Scott Specialty Gases, Inc. 
1290COMBCRMEFE~,TROY,MI48083 (313) 5892950 FAX: (313)58%2134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
Customer Assay Laboratory 

h a  Stxcialtv Gara. hc. Purchase Order  HI45 
WGRO MCCLELLAND 
MR TODD SATLEY 
9921 ST CHARLES ROCK RD 
ST ANN MO 63014 

1290 &m&m 
Troy. MI 48083 

Scott Project # 549824 

ANALYTICAL INFORMATION 
catifid to e x a d  lhc minimum spif icat ions of EPA Protocol I F’rdurc # GI, Section Numba 3.0.4 
Cylinder Number ALM922S89 Crriificnliun 3aie 4-19-53 Ceneral Exp. Date 4-19-96 
Cylinder Pressure 1900 psig Previous Certification D a t u  None Acid Rain Exp. Date 10-19-94 - 
Comwncnts 
Carbon Monoxide 60.08 ppm fl% NIST Directly Traceable 

- 
Type Expiration Date Cylinder Number 

12-20-94 AAL135S CRM 1679 

MSTRUME” 
InstrumenUModeVSeriaI # Last Date Cdibrated 
CO:HoriWOPE 144VS60172153 4-6-93 

Concentration 
96.67 ppm CO in N2 

Analytical Principle 
Non-Dispersive Infrared 

ANALYZER READINGS (Z-lcro Cu R-Reference Cu T-TUI Cu r-corrclation Coelliderd) 

Components First Triad Analysir Sccond Triad Analysis Calibration Curve 

A - o . ~ u ) I ~  R2-170.0 Zl-0.W R-106.4 ~2-170.0 n4.w n-1062 cmruna: 
~ ) . O . W  n-106.4 ~3-170.0 n-1062 ~3-170.0 o.OMy10S33S2 
A ~ . C h c . o f ~ c y l . 6 0 . 1 3 p p m  A m  Cmr af Ont W 60.02 ppm 

. . .. . .  . . .  
.. SpccialNotu 
: II lhb producl is u d  for Acid b i n  Rule Complimcq the Add Rdn Erplrdon Date noted above 

, ./ :. . : . .  . . .  . ! ., appliu per 40 CF’R h r l 7 5 .  Appendix It Olhcmisr. lhe General Erpirdon Daft  appliu 
Analyst Frank P. Doran ; . . .  
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LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

CUSTOMER ENV. h INDUST. OIST. P.0 NUMBER 022293-3 

REFERENCE STANDARD 
c o m m  msr SRM NO. CYLINDER NO. 
OXYGEN WlS vs 2629a 632487 

\ - -  -- 

S?m SOUTH ALEMEDA STREET - LOS ANGELES. CALIFORNU gooy) I 213-585-21E4 
FAXI 213-5850582 

CONCENTRATION 
21.00 x 

,RwjNGs,;;; 
..... . . . .. . . . .. . ... . ..... . . 

C-CAS C4h'DIDATE R-REFERIWCESTANDARD Z-ZERO CAS 

1. COMPONENT OXYGEN MIS A N A L Y Z E R M A K E M O D W  Siemens Oxyrnat 5E S I N  A12-839 
A N A L ~ ~ C A L  PRINCIPLE Paramagnetic LAST CALlBRAnON DATE 12/08/92 

FIRSC ANALYSIS DATE 03/01/93 SECOND ANALYSIS DATE 
z 0.00 R 21.00 C 20.05 CONC. 20.05 X z R C CONC. 
R 21-00 Z 0.00 C 20.00 CONC. 20.00 X R z C CONC. 
z 0.00 C 20.05 R 21.00 CONC. 20.05 X z C R CONC. 
UIM x MULN TEST ASSAY 20.03 X U M  X MEAN TEST ASSAY 

T!nS CYLlNDER NO. SA 6957 CER'TiFlW CONCENTRATION 
HAS BEENCERTIRW ACCORDING TO SECTION 3.0.4 OXYGEN 20.03 X 
OF TRACEABILITY PROTOCOL NO. 1 NITROGEN BALANCE 
PROCEDURE G l  

cmnmm ACCURACY t I B NlYC TRACEABLE 
CYLINDERPWSURE 2000 Pslc 
CERnFlCAnON DATE 03/01/93 
EXPIRATION DATE 09/01/9k 

CERTIFIED B Y K  

?r 
ANALYZED BY 

MARIA E. -wy( WAN 1. YWNG 



CUSTOMER ENV. & INDUST. OIST. P.0 NUMBER 031993-4 
. ~ ~ ~ ~ ~ C E ,  sTANDAizD 

COMPONENT 
OXYGEN O(IS 

hlsT SRM NO. 
vs 2629a 

CYLINDER NO. 
632487 

CONCEKTRATION 
21.00 X 

ANALYZER READINGS 
R - R E F E W C E  STANDARD 2-ZERO CAS C=CASCANDIDATE 

1. COMPONENT OXYGEN GMIS ANALYZERMAK%MODELSIN S i m  Q x w t  5E S/W Al2-839 
A N A L y n C u  PRINCIPLE Parsmagnetic LASC CALIBRATION DATE 05/08/93 
FIRST ANALYSIS DATE 03/29/93 SECOND ANALYSIS DATE 

z 0.00 R 21.00 C 11.95 CONC. 11.95 X z R C CONC. 
R 21.00 z 0.00 C 11.95 CONC. 11.95 X R 2 C CONC. 
z 0.00 C 11.95 R 21.00 CONC. 11.95 X 2 C R CONC. 
urm X hlEANTESTASAY 11-95 X urm x MEW lT.5TASAY 

. __-- 
CERTIFIED CONCENTRATION - - . THIS CYLINDER NO. SA 6956 

HAS BEEN CERTIFIED ACCORDING TO SECTION 3.0.4 OXYGEN 11.95 X 
OF TRACUBILlTV PROTOCOL NO. 1 NITROGEN UALANCE 
PROCEDURE C1 

cmnnm ACCURACY t i Q NlST TRACEADLE 
CYLINDERPRESSURE 2000 PSlG 
CERTIFICATION DATE 03/29/93 
EXPIRATION DATE 09/29/94 

i -Fl I 

ANALYZED BY CERTIFIED BY 
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METHOD 5: PROBE NOZZLE 
F'IJ%LD CALIBRATXON DATA 

Pmjd No.: 

Miaomelcr: 

Comments: 

II ll 
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Comments: 
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APPENDIX F 

Data Logger Strip Chart Recordings 
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CONTINUOSEMISIONS MONKORlNG DATA -. 

PLANT g i  ' B R ~ ~ L  DATE s/ /-w 
SOURCE n ) r v ~ R  < r d  ClC 2 RUN # 3 

I 

II 

1126 I I I i i 1 I : 

I 

I 



I 
I 
I 
I. 
1 
I 
I 
I 
1 

r- 

CONnNUOSEMlSSlONS MONITORING DATA e 
PLANT flAas€,'Lfs Ra,& DATE 5- //- P 7 
SOURCE k 1 1 M  RUN # I I .  

II 



I 
I 
I 
I 
1 
I 
# 
I 
I 
1 
I 
I 
I 

I 
I 
I 
I 
1 

i 

CONTINUOSEMlSSlONS MONITORING DATA 

PLANT /+!APS C, t RR I CY DATE L<-/l -9q 

SOURCE / ( , L M  RUN # 2- I. 



I 

I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 

CONTINUOSEMlSSlONS MONCTOHNG DATA Sfit33 

PLANT &SNLL €5 53 R IC IC DAlE 5-Il-7q 

I1 

I il 
1 I I I I  

1 4 I I I I 

I II 
I I I 

II 

I I I 

I I II 29 

I 



.... 

. . .  

.... ..... 

. . . . . .  

z d .%% 
0 2; 

..... . . . . . . . . . . . .  

..... 

..... 

._ . 

...... ........ 

. . . . . . . . . . . . . .  . . . . . . . . . . .  ......... 
I ! '  . 

I : I  

. .  . . . . .  ... .... .... . . . . . . .  
3 .  

, . .  .. ... ..... 



I 
' 0  

0 

' 0  

-0 

0 

0 

0 

0 

0 

0 

0 

,. 

0 .. 
0 

-0 

0 

,0 

-- 

a 
a 
a 
.I 

a 
a 

a 
(I 

(I 

(I 

(I 

(I 

a 
(I 

a 
a 
.I 

.I 

a 



e 
e 
e 
e 
e 
e 
' e  
e 
e 
e 
e 
e 
e 
e 
e 
e 
e 
0 

e 
e 
e 
e 
e 
e 
e 

' e  
e 
e 
0 

I 
l 

I 

I 







l.14&,Ll-.. 
I : . .  
i :  
-. ....... 

.. 

:- . , 
, .  

. . .  
. .  

- 

1 .  

. .  

0.6?011 
0 . 0 6 1 V  
0.24311 
0 .775V 

2.7811 
200nnlh 
I 1  $9:10 

,. 

. . .  

. . . . .  

,:> 
.... '> '. ... 
4, . . .  .>. 

';> 
..... 

?. 1 .', . . . .  
...... 

, :.) 

\ 

. r:' .. . . . .  :. . 
, I .  .:. v . c *.. .:.. . ,.. 
.?' . 
.,I:. "' . ,' ' 

_... 1.8 .  

.. 
. _. . .  ~. 

. . . . . . . .  

... 2 <.' . . . ................... . 
'i: . 

5.. . . .  ... c .  . 3 
4 .,..' . .  .:I 



....... ..... 

- I '. 

.... 

. . . . . .  

...... _. . 

.... 

. . . . . .  

... 

. . . . .  

I .. 

. . . .  

. . . . . .  

. . . . . .  

.. . .  

................ 

. -  .... 

..... . 

. . . . .  

....... 

........... - 

... 

._ 

......... 

. . . . . . . .  ... 
. .  

....... i - 
I .  ~ 

............... .. i , .., - 
.......................... 

' I  
' . . . . . . .  1 

. .  , .. , 





0 6  0.1 
os 0 .  I 
04 0 .  I 
0 2  0. I 
0 1  O i  

200n1 
fiar.10 1 

! 

r 

!. 

! 

I! 

'I 

... 

. .  

... 

I" 
':. . 

. .  

... 

, . .i. :,A. 
*! . . . .  . . I  .. .< .. 



. .  ' !  , 

. . . . . . . . . . . .  .. - 

i 

6 

. . .  

... 

. .  

. .... 

i! 

.......... 

. _.__ 

... -. ...... 

... -. ... -. 

' 10 
. . . . . . . . . . .  

............ 

. . . . . . . .  

........ ._ . - 

. - ........ - 





-c 

:... .. 

"2i5.97a JJ . . . . .  :,A : , , I  
i 

. I . ,  , . . . . . .  .: ......... 
. . ,  . . . .  . ...... 

. 7 r 4 & R & 4 % 3  . . .  [ c 30 . . . . . . . . . . . . . . . .  . ..> i . ' .  
. . . .  

. .  
. .  . . :  

. .  . . . . . . . . . . . . .  . .  
............ . .  -. ........... . . . . . . . . . . .  

...... 

. . . . . . . . . . . . . . . . . .  

. . .  . . . . . . . . . . . . . . . . .  . ..........__..._...._I 

...... .- _ _  ......... .... . . .  . . . . . .  
. .  

.- .. .. - ...... . .  . . .  

. -. 

. . . . .  . . . . . . . . . . . . . . . . .  . .  

... . .  

.... 
. . . .  io 

......... -I---- 

.- . . . . .  ... 

........ ... - .. 
.. .  

....... 



0 6  0 .  I 
os 0 .  I 
04 0. I 
02 
0 1  

t iav.10 

.a%< 
0.a , 

3-+0 -vy 

. . . . . . . .  

.._ ... 

... 

................ 

. .  

. . .  

. ._ 

...... 

. . . . .  
....... 

......... 

. .  . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  .___ .... . . . . . . . . . . . . . . .  
& . .  &-- :: */j&R c& g&..li!l. L. ..,d- .-- i 



. . .  

. . . . . . . . . . .  
.s : : 

m ..... .. . . . .  * . . .  . .  
. . . . . . . . . . . . .  ...................... 

. . . . .  

8 

8 
. .  

. . . . . . . . . . . . .  4 . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

4 

8 

44.z 8 

8 

4 

0 

r-l/” q 4  
0 b v y W  F+f+V 

... 

e 

L _ . . . . . . . . . .  

. . .  . . . . . . . . . .  L ... 

. -. . . . . . . . . . .  - ... 

. . .  . . .  . . . . .  . .  

. . . . . . . . . . . . . . . .  . . . . . . . .  

. .  -. . . . .  . . . . .  ....... 

. .- _ _  - -. : 4.. I .  ..... ......... ........... ................. .-- _ _  ... . 





:. 

4 

2 

> 

4 

2 

v 
:v 
'V 
V' 
,v 
D 
0- 

2 .. 

... 

..... 

. . . .  

I 

. . . .  

. . . . . . . .  -. 

.... 

. . . . . . . . .  _. 

. .  

...... 
P 4 

. . . . .  E (  
._ L. 

T 

-. ..... ...... 

a 
4 

* a  . . .  c 

2 , . .  

- . . . . . . .  . .  .... ... .. -. .... 
I 

I .  . . ~. 
.. . . . . . . . . . .  . . . . . . . . . . . .  . .  

m 0 7- . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

. . .  m ": a I 
. .  

. . . . . . . .  . . . . . . . . .  .... 8 - .. .-. - . . . .  
. ,  ...... 

3 .  



'. . . k  
. ,  . !. 

c 
0 6  0 

04 0. 
a2 0 .  
01  c 

2 0 0 r  
Har.11 ( 

0 5  01 

. . .  . . . . .  _. -- . . . . . .  

. .  

. . .  

.- . . 

. . . .  .. 

. . . . .  . . . . .  

4 

2 

> 

. I  I '' 

. .  
2- 

.. . .  

. .  . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . .  ;r . . . . . . .  

v' .' 
, . s >  



06 
05  
0 4  
02 
0 1  

Mar 

0 6  
05  
04 
02  
0 1  

nor. 

. .  . -. ... __ .. - , 
. . :  ...... __ ... - .-.., 

. . , . :  
i : .  

j .... : .  _ _  i _ _ - i  . . ( . .  , I  . ; . . .  , . ,  
, :  . , . ,  --. 
. .  : i )  

--_ 
. . .  . .  ......... _ _  

. . .  . .  . ! . . . .  / . [  . . .  
--;-.-I 

, ! ' . I ,  

: 
........ ___ -  4 

........ .- 

. . , !  . .  

. . . . . .  

. . . .  

!': 



. .  

a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 



I 

i 

P 

i 

APPENDIX G 

Example Calculations 



DRYER STACK #l - . . . -. . - . . . - . . .. . 
EMISSION RATE CALCULATION 

OXIDES OF NITROGEN (NOxl 

En - OXIDES OF NITROGEN (NOx) Emission Rate: Ib/hr 
Osd 

Standard Condirions: DSCF/min. 
Mw 
Cn 
K1 - Conversion Factor: Part Per Million 
K2 
k 3  - Conversion Factor: 60 Minutes Per Hour 

- Volumetric Flow Rate of Stack Gas. Corrected to Dry. 

- Molecular Weight of OXIDES OF NITROGEN (NONO 46.0 g/gmole 
- Concentration of OXIDES OF NITROGEN (Nor); Dr) &tsio 

- Conversion Factor: 385.3 g/gmole-lbm3 

-. - 

TEST DATA 
DRYER STACK X i  

RUN1: C n =  11.8750 Qsd = 15196.28 

RUN2: C n =  3.5150 Qsd = 18680.31 

RUN3 Cn=  2.0300 Osd = 17769.43 

AVERAGE: - 5.81 - 

OXIDES OF NITROGEN (NOx) Emission 
.. . . CALCULATIONS: .. . . . . . . . . . . . . . . 
DRYER STACK X1 

UN 1: 11.875 * 46 15196.28 * 60 
- 

(385.3 €6) 
.1 

1.292650 LB/HR - - 

60 UN 2: 3.515 * 46 * 18680.31 
-- L. - 

(385.3 E6) 

0.470348 LBlHR - - 

UN 3: 2.03 * 46 * 17769.43 60 
-___ ~ . ---  __ 

(385.3 E6) 

0.258392 LBiHR 

AVERAGE: - = 0.673796 LB/HR 

- - 

. .  
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DRYER STACK #2 
EMISSION RATE CALCULATION 

OXIDES OF NITROGEN (NON) 

En - OXIDES OF NITROGEN (NOx) Emission Rate: IWhr 
Osd 

Standad Conditions; DSCF/min. 
- Volumetric Flow Rate of Stnck Gas. Corrected to Dry. 

.Mw - Molecular Weight of OXIDES OF NITROGEN (NON)O 46.0 g/gmole 
Cn 
K1 - Conversion Factor; Part Per Million 
1(2 
k3 - Conversion Factor. 60 Minules Per Hour 

- Concentration of OXIDES OF NITROGEN (NON); Dry Basis 

- Conversion Factor; 385.3 g/gmole-lb/tl3 

Cn*Mw*Qsd*K3 

En = 
K1'10 

TEST DATA 
DRYER STACK #2 

RUN1: C n =  1.4500 Qsd = 16051.47 

RUN2: Cn=  2.2250 Qsd = 18029.04 

RUN3: Cn=  3.0000 Qsd = 16454.38 

AVERAGE: ' - - 2.23 - 

UN 1: 

UN 2: 

UN 3: 

OXIDES OF NITROGEN (NOx) Emission 
-. CALCURTIQNS: 

DRYER STACK #2 

1.45 46 * 16051.47 * 6( 
-_ ___-_______ 

(385.3 €6) 

0.166721 LBlHR - - 

2.225 46 * 18029.04 * 6( 

__ L. .L 

(385.3 €6) 

0.287350 LB/HR - - 

3 .  46 16454.38 * 6( 
~ __ 

(385.3 E6) 

0.353600 LBiHR 

AVERAGE: 5 0.269224 LB/HR 

- - 



KILN STACK 
EMISSION RATE CALCULATION 

OXIDES OF NITROGEN (NOx) 

En - OXIDES OF NITROGEN (NOx) Emission Rate: Ib/hr 
Osd 

Standard Conditions: DSCF/min. 
Mw 
Cn 
K1 - Conversion Factor: Pert Per Million 
W 
k3 - Conversion Factoc 60 Minutes Per Hour 

- Volumetric Flow Rate of Stack Gas. Corrected to Dry. 

- Molecular WeigM of OXIDES OF NITROGEN (N0x)O 46.0 g/gmole 
- Concentration of OXIDES OF NITROCEN (NOx); Dry Basis 

- Conversion Factor; 385.3 g/gmole-lbifL3 

__ 
En = 

K1"M 
. .. .. ... . . -. ... .. . . . .. .- . . . - - . --- __ -. .. 

TEST DATA 
KILN STACK 

RUNI: Cn=  25.8800 Osd = 12729.78 

RUN2: C n =  27.6000 asci = 1351 6.06 

RUN3: Cn=  27.9800 Qsd = 1249.05 

AVERAGE: - 27.15 - 

OXIDES OF NITROGEN (NOx) Emission 
.. . CALCULATIONS: . .. . ... ~~. 

KILN STACK 

UN 1: 25.88 * 46 12729.78 * 6 

-- -. ___- __ 
(385.3 E6) 

- - 2.359908 LB/HR 

UN 2: 27.6 * 46 13516.06 * 6 
_____-__ 

(385.3 €6) 

2.672201 LB/HR - - 

UN 3: 27.98 46 12449.05 * 6 
- ~ _ _ _ _ _ _ _  

(385.3 €6) , 

- - 2.4951 34 LB/HR 

AVERAGE: = 2.509081 'LB/HR 
__ 



ORYFR STACK #I - . . . -. . - . . . -. . . . 
EMISSION RATE CALCULATION 

CARBON MONOXIDE (CO) 

En - Cartwn monoxide Emission Rate; Iqhr 
Qsd - Volumetric Flow Rate of Stack Gas. Corrected lo Dry. 

. Mw - Molecular WegM of Carbon Monoxide: 28.0 g/gmoie 
Standard Conditions: DSCF!min. 

Cn 
K1 - Conversion Factor; Par! Per Million 
IC? 
k3 - Conversion Factor: 60 Minutes Per Hour 

- Concentration of Carbon Monoxide: Dry Basis 

-. Conversion FaGor, 385.3 gQmole-lb,Yf3 

En = 

. 
Cn*MbvWsd*K3 
. . . . . . . . . . . .. . . . . . . .. 

K I ' M  

TEST DATA 
DRYER STACK d 1 

RUN 1: Cn = 8.00 

RUN 2: Cn = , 18.675 

Qsd = 15196.28 

Qsd = 18680.31 

RUN 3: Cn = 23.97 Qsd = 17769.43 

AVERAGE: = 16.88 17215.34 

Carbon Monoxide (CO) Emissions 
CALCULATIONS: 
DRYERSTACKXt 

IUN I : 8 -  28 - 15196.28 * 60 
- - - 

(385.3 E6) 

0.530075 LB/HR - - 

- - 
IUN 2: 18.675 * 28 * 18680.31 60 

-- 
(385.3 E6) . 

1.521090 LB/HR - - 
- - 

:UN 3: 23.97 f 28 17769.43 60 

(385.3 E6) 

- - 1.8571 70 LB/HR 

AVERAGE: = 1.302778 LB/HR 



DRYER STACK #!? 
EMISSION RATE CALCULATION 

CARBON MONOXIDE (M) 

En - Carbon monoxide Emission Rate; Iblnr 
Qsd - Volumetric Flow Rate of Stack Gas. Correcled lo Dry. 

Mw - Molecular WeigM oi C a b n  Monoxide: 28.0 glgmole 
Cn - Concentration of Cafbon Monoxide: Dry Basis 
K1 - Conversion Factor, Part Per Million 
K2 - Conversion Factor, 385.3 gjgmole-lbjfl3 
k3 - Conversion Factor: 60 Minutes Per Hour 

Standard Conditions: DSCFhin. 

Cn*MwQsd*K3 
. . . -. . . . . . .. .- 

En = 
Kl'k-2 

.- -- 
TEST DATA 

DRYER STACK #2 

RUN 1: Cn = 14.85 Qsd = 16051.47 

RUN 2: Cn = 19.03 Qsd = 18029.04 

RUN 3: Cn = 20.00 Qsd= 16454.38 

AVERAGE: = 17.96 16844.96 

- 
Carbon MOMXlde (CO) Emissions 

CALCULATIONS: 
DRYER STACK #2 

IUN I : 

IUN 2: 

3: 

14.85 * 28 9 16051.47 * 60 
- - - 

(385.3 E6) 

1.039325 LB/HR - - 
- - 

19.03 * 28 * 18029.04 9 60 
-7- - - 

(385.3 E6) 

20 28 * 1s 

1.495965 LBIHR 

38' 
__-___ -- 

(385.3 €6) 

1.434900 LB/HR - - 
______ .. - 

AVERAGE: = 1.323397 LB/HR 



KILN STACK 
EMISSION~RAIE CALCULATION 

CARBON MONOXIDE (GO1 

En - Carbon monoxide Emission Rate; Ib/hr 
Qsd - Volumetric Flow Rate of Stack Gas. Corrected to Dly. 

Mw - Mokcular Weight of Carbon Monoxide: 28.0 gigmole 
Cn - Concentration of Carbon Monoxide: Dly Basis 
K1 - Conversion Factor, Part Per Million 
K2 - Conversion FactoT; 395.3 g'gmole- lb,'ft3 
k3 - Conversion Factor; 60 Minutes Per Hour 

Standard Condtions: DS.CF/min. 

- - __ .___ 

Cn'MWQsd'K3 
. . . . .  

En = 
Kl'k2 

.- 

rEsr DATA 
KILN STACK 

RUN 1: Cn = 125.75 

RUN 2: Cn = 122.75 

Osd = 12729.78 

Osd= 13518.06 

RUN 3: Cn = 125.50 Osd = 12449.05 

AMRAGE: = 124.67 12898.30 

UN 1: 

UN 2: 

UN 3: 

Carbon Monoxide (CO) Emissions 
CALCULATIONS: 

KILN STACK 

125.75 * 28 * 12729.78 * 60 

(385.3E6) 

- - 6.979738 LBIHR 

- - 
,122.75 " 28 ' 13516.06 ' E@ 

- 
(385.3 E6j 

125.5 * 28 * 12449.05 * 60 
- - 

(385.3 E6) 

- - 6.812244 LB/HR 

AVERAGE: = . 7.008679 LB/HR 



DRYER STACK #I 
EMISSION RATE CALCUIATION 

TOTAL HYDROCARGONS ( M C I  

En - TOTAL HYDROCARBONS (THC) Emission Rete: lb/hr 
Qsd - Volumelric Flow Rate of Stack Gas. Corrected to Dry. 

Mw - Molecular WeigM of TOTAL HYDROCARBONS (THC): 44.0g/gmole 
Cn - Concentration of TOTAL HYDROCARBONS (THC): Dry Basis 
K1 - Conversion Factor. Part Per Million 
K2 - Conversion Factor; 385.3 g;@nole-lbin3 
k3 - Conversion Fhctor: 60 Minutes Per Hour 

Standard Conditions: DSCFlmin. 

I _- ____ -__--. 

Cn*MWQsd*K3 
. . . . . . . . . . . . 

En = 
KI-M 

TEST DATA 
ORYER STACK #1 

RUNI: Cn = 3.745 . QSd = 151 96.28 

RUN2: Cn = 6.12 asd = 18680.31 

RUN3 C n =  7.26 Qsd = 17769.43 

AKFIAGE: -. - 5.708333 

1UN 

1UN 2: 

iUN 3: 

TOTAL HYDROCARBONS (THC) Emission 
CALCULATIONS: 
DRYERSTACKXl 

3.745 * . 44 - 15196.28 * EC 
__--- ______ 

(385.3 E6) 

6.12 44 * 18680.31 * 6C 
__ _______ 

(305.3 E6) 

0.783322 LB/HR - - 

7.26 * 44 17769.43 6C 
-._______ - 

(385.3 €6) 

0.003924 LB/HR 

AVERAGE: = 0.685727 LB/HR 

- - -. - 



DRYER STACK 8 2  
EMISSION RATE CALCULATION 

TOTAL HYDROCARBONS (THC) 

k n  - IOI'AL HVURWARBONS (1HC) Emisslon Rate; Ib/hr 
Qsd - Volumetric Flow Rate of Slack Gas. Corrected to Dry. 

Standard Conditions: DSCFhin. 
Mw - Molecular Weiaht of TOTAL HYDROCARBONS (THO: 44.0a/amole ~ ~~~ 

cn - Concentration Gf TOTAL HYDROCARBONS (T&): D& Basis-.' 
K1 - Conversion Facbr. Pari Per Million 
K2 Conversion Factor. 385.3 g;gmoIe-Ib,33 
k3 - Conversion Fhctor: 60 Minutes Per Hour 

__.____ _- 
Cn'MwWsd'K3 

. .  
En = 

Kl'k-2 

TEST DATA - 
ORYER STACK #2 

RUNI: C n =  3.00 Qsd = 16051.47 

RUN2: C n =  2.55 Osd = 18029.04 

RUN3: Cn=  4.85 Qsd = 16454.38 

AVERAGE: = 3.466666 
- 

TOTAL HYDROCARBONS (THCI Emission . .  
CALCULATIONS: 
DWER STACK #2 

____ -. . . -. __ - 

IUN 1: 

:UN 2: 

UN 3: 

3' 44 * 16051.17 * 6 

-- 
(385.3 E6) 

- - 0.329944 LB/HR 

2.55 * 44 - 18029.04 6 
- 

(385.3 E6) 

0.31 5005 LB/HR - - 

4.85 44 * 16454.38 6 
_- - 

(385.3 €6) 

O S 4 6 7 9 9  LB/HR 

AVERAGE: = 0.397249 LB/HR 

- - 
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KII N STACK , . - . . ._ . . 
EMISSION RATE CALCULATION 

TOTAL HYDROCARBONS (THC] 

En 
Qsd 

Mw 
Cn 
K I  - Conversion Faclol: Part Per Million 
K2 
k3 - Conversion Factor: C3 Minutes Per Hour 

- TOTAL HYDROCARBONS (THC) Emission Rate: Ib/hr 
- Volumetric Flow Rete of Stack Gas. Conected to Dry. 

- Molecular Weigh1 of TOTAL HYDROCARBONS (THC): 44.0 g/gn'Iole - Concentration of TOTAL HYDROCARBONS (THC): Dry Basis 

- Conversion Factor 385.3 g;gmole-lh;tM 

Standard Condtlons: DSCFImln. 

.. . 
En = 

KI"k-2 

TEST DATA 
KILN STACK 

RUN1: Cn = 9.22 Qsd = 12729.78 

RUN2: C n =  8.8 Qsd = 13516.06 

RUN3: C n =  7.83 Qsd = 12449.05 

AVERAGE: = 8.61 5 

UN 1: 9 

TOTAL HYDROCARBONS fTHCl Emission 
. I  

CALCULATIONS: - . - 
KILN STACK . 

5 '  44 12729.78 * 61 
- 

(385.3 E6) 

- - 0.803750 LB/HR 

UN 2: 8.8 * 44 13516.06 61 
__ 

(385.3 E6) 

0.814962 LB/HR - - 

UN 3: 7.83 * 44 12449.05 61 
- --__ 

(385.3 €6) 

0.667806 LB/HR 

AVERAGE: = 0.762199 LB/HR 

- - 
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M O t X E  CO"IC€BWINATION 
FAMethod4 Calculations 

IwFiAp1 

Parameter Definition Unil 

Pm 
PO 
W d  
Pb 
k 

TmR 
Tm 
Tsid 
Y 

Vm 
Vmstd 

Bws 
Bwd 

TEslDATA 
" Y 1  

Pb 29.85 Y 1 Do1 
Vm 51 565 TmO 8899381 
vh l  74% Trn 548.95238 
Tstd 528.05 PO 2.414 
PSd 2992 k 0.04775 

I 

- Absolute Meter R e w e  - Average Meter Orifice Differential R e w e  
- AbsoluteSanderdWometic Reaaep9.92) 
- Absolute Baromenc Resure 
-Standard Volume WO VapaRlnn Weight liquid 

Consant=O.o4715 cu. RJg 
- AverageMeterTempcraWe DegeesF: - Average MeterTemperatUre De!pesR: - Ako!uteSandPrdlemperatue (528R) 
-by GaeMeterCoreotbnFaotor 
-Total condensate Collacted - MeteredCnySample GasVolume - VolumeofWatcrVapaCoBected 

- Mokture Content (mole taction) - MoMure Content (9bVoclrne) 

atStanam-d Condiiore(528R, 1 atmosphwe) 

in. Hg. 
in. WO 
h. Hg. 
In. Hg. 
nJB 

degeesm 
d e v e e s m  
degees (A3 
dimenelonteat 
gamslmltQ0 

6cf 

mole bactbn 
%volume 

ac i  
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1. MeQrResarre: 

h = (Pdt3.6)tPb 
R =  2.414285114 drvided by 13.6 + 2985 

- - 30.@275 in. Hg 

2. Sandad Mer Vdume: 

17.WVm"rpm 

Tm 
Mnstd = 

Vmstd = . 51566 1.m 30.0275 17.64 

3. 

4. 

5a. 

5b. 

5c. 

Meter T e w t r e :  

Tm=Tm(F)+46U 
Tm = 889938095 t 

Sendad WaW Vdume: 

M U  = k*dcg 
V m W  = 0.W7l5 

cky Gas Racllm: 
Fdg I 1 - 8 ~  
Fdg= 1 -  

460= 

74.5 = 

498049 = 

loo = 

548.S5238i Deg. fl) 

3.512675 sd 

0.0699 mde bac. 

65882%U20 

0.0658 = 09%1 FDG 
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TESTRUN R1 

ammeter Minilion units 

dimmscdess 
WSecond 
dsch 
adm 
mde bactlm 
h. HK) 
in. Hg. 
h M 0  
w - m  
bb-mde 
h. e0 

528degeesR 
h. 
ft? 
in. Ha. 

€4 bghnin 
3.141582/ Qmmdonless 

in. 
112 
degees R 

TEST DATA 
TEST FUN 4'1 

hk a m  CP 0.84 
Bws 0.0653 Fb 2985 
SP -0.1 1 1 s  641.51 
Sd 41 .oo Dp 0.4586 

03700 TStd 528.m Dn 
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1. 

2. 

3. 

e. 

4b. 

Slack Ressre: 

~s = pbt(spn3.q 

Ps= 2985 + -0.11 I 13.6 
- - 29.8419 h.Hg 

Velocily d 3ack Gas: 

vh=85.48 'cp=DP*[( sQRll(Ts)/(Ps=Ms)I 30.6850 29.0488 
vs=85.49* 0385t6278. 1 .E6328127 

347823 ftlsec. - - 
Slack QosS-seCtiOnal kea: 

1681 diuided by 576 
D 8.16843275 H 2  

Qsd = 
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MoLKxlAR WEIGHT DElERhWUTION 
EPAMETHOD 3 CALCUATIONS 

TESTRUNdrl 

units 

Ib/!b-mde 
Ibb-mde 
mde fraction 
%vdume 
% M e  
% w b e  
% vdume 
Wb-mde 
IblIb-mde 
Ibfb-mde 
bllb-mde 
Ibb-mde 

TEST OATA 
TEST RUN #1 

Bws 0.0658 %Ni! 80.4 
%a2 17.8 
-2 18 
%co 0 
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I .  MoLHxLARwEIGHT.DRY: 

Md = 0 . 4 4 ~ + 0 3 2 ~ + 0 2 B % E p + % c o  

0.m + 5696 t 22512 t 

Md- 2 9 m  lbrlb-mdo 



I 
I 
I 
I 
I 
1; 
I 
f 
t 
i 
I 
I 
i 
1 
I 
i 
i 
I 
I 

s 
hsld 

s 

n 
s 
In 
i 
2 
3 
4 
67 

EST DATA 
TEST RUN n 

BWS 0.0658 
VS 34.7823 Ts 941.57 
ma 745030 Ps 296019 
K3 00027 T 60 
K4 0 . W  Dn 0.3700 

09341 Vmstd 49.8049 

1. 

2. 

Nonleptea: 

An=@E4)"TR 

An= - O.Oae37674 " 3.141- 
O.OCW4667 H 2  - 

o.O94!j*TsVrnsbJ. 

Ps?ls.An*PFdg AnTFdg= 0.M1848876 
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P A W U U l E  WTTER EMIISSION DEERMINATION 
E P A W D 5  CPLCILATIONS 

T E S T W t l  

TEST DATA 
TEST RUN #1 

R 125.5 K4 60.00 
0.1255 Qsd 99965883 

vmstd 49.8049 K i  O.Wloo0 
ps 

K2 O.OOEC5 K3 (5.43 
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1 a. 

1 b. 

I C .  

ld. 

TOM PtrlicLdate Catch : 

cs = 

cs = 

cg = 

c9= 

PCS = 

PCS = 

Pe= 

PgNmStd 

0.12s I 

0.0025 garnddscl 

K3*Cs 

15.43 

0.0389 gdinslBcf 

wcs 

0 . m  
0.00030556 lbldscf 

K4 " 

60* 

0.00251983 

0.m1963 

. Qsd PCS 

55562E-06 9996.59mJa 




