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Emission Factor Dev;lopment 

901 Iblhr 

Emission Factor Develop for Stack Testinq of Scrubber Stack at  Boral Bricks, Henderson Piant in  June, $995 
by METCO 

Kiln 1 - 
Schedule: 43 carslday 

2,916 bricklcar 
Brick Weight: 3.98 Iblfired brick (verified by quality control reports) 

____ 
0.43 IWton 

- - 43 SaF I 2,916 &is4 I 3.98 I4 I w l  ton w SaF Bddcl  24 hr I 2000 I4 

1.17 lbhr 

- - 10.40 tonhi 

Schedule: 43 carslday 
2,916 bricklcar 

Brick Weight: 3.98 IWfired brick (verified by quality control reports) 

0.056 Iblton 

- - 43 €a I 2.916 W I 3.98 I4 I * I  ton 
w €aF Bddcl  24 hr 1 2000 I4 

10.40 todhi 

Total - 20.79 tonhi 

- - 

- 

Emission Factor Development: 

filterable PM = [Average Emission Rate (ib PM I hr) ] 
[ Kiln Throughput (ton I hr) ] 

9.01 Ib I k4 
- - 

ki 20.79 ton 

I filterable PM = 0.43 Iblton I 

Emission Factor Summarv: 

IPollutant IAvg. Emission Rate IAvg. Emission Factor I 
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SOURCE EMISSIONS SURVEY 
BORAL BRICKS, INC. 

HENDERSON, TEXAS 
TACB PERMIT 21012 

ABSORBER STACK (EPN-K) 

FILE NUMBER 95-134 

INTRODUCTION 

METCO Environmental, Dallas, Texas, conducted a source emissions survey of 

Bora1 Bricks, Inc.. located in Henderson, Texas, on June 28, 29. and 30, i395. i n e  

purpose of these tests was to determine the concentrations of particulate matter, 

hydrogen fluoride, sulfur dioxide, and oxides of nitrogen being emitted to the 

atmosphere via the Absorber Stack (EPN-K). The visible emissions were also 

determined. 

The sampling followed the procedures set forth in the Appendix to the Code of Federal 

Regulations, Title 40, Chapter I ,  Part 60, Methods 1. 2, 38, 4, 5, 6, 7E, 9, and 138; 

and in the "Sampling Procedures Manual, Texas Air Control Board, Revised July 

1985." 

The testing was observed by Mr. Greg Orr of the Texas Natural Resource 

Conservation Commission. 

95-1 34 -1 
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SUMMARY OF RESULTS 

Absorber Stack (EPN-K) 

Visible Emissions 

Visible 
Emissions 

1-hour 
Run Average 

Number Date Time i% Opacitvl 

1 06/29/95 1820-1 920 0.5 

2 06/30/95 0838-0938 0.5 

0.4 

Average 0.5 
3 06/30/95 1 120-1 220 - 

Allowable 
Visible Emissions 

Visible 
Emissions 
Maximum 
6-minute 

I"/. Opacity1 

0.6 

1.1 

- 0.6 

0.8 

55.0 

95-1 34 -4- 
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SUMMARY OF RESULTS 

Absorber Stack (EPN-K) 

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 

95-1 34 -5- 
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Run Number 

SUMMARY OF RESULTS 

1 2 3 

Date 

Time 

06/29/95 06/29/95 06/30/95 

0953-11 10 1512-1632 0825-0941 

I lstackFiow Rate - ACFM 

% co, - % VOl. 

% 0, - % VOl. 

I 84.544 I 87,277 I 85,329 

2.2 2.2 2.2 

17.0 17.2 17.2 

11 Stack Flow Rate - DSCFM" I 44,301 1 45,234 I 45,239 

Stack Pressure - "Hg 

Sulfur Dioxide Emissions - DDm 

I1 % Water Vapor - % V ~ I .  I 7.94 I 8.12 I 8.02 

29.66 29.62 29.68 

48.2 46.5 45.2 

Oxides of Nitrogen Emissions - Ibshr 

(1 % Excess Air @ Samplinn Point I 385 1 414 I 414 

5.08 5.51 5.51 

11 Stack Temperature - O F  I 463 I 470 I 452 

11 Sulfur Dioxide Emissions - Ibdhr I 21.3 I 20.9 I 20.4 

11 Oxides of Nitronen Emissions - ppm 1 16.0 I 17.0 1 17.0 

95-1 34 -6- 



DISCUSSION OF RESULTS 

The three tests for particulate matter and hydrogen fluoride appeare8- ._ be valic 

representations of the actual emissions during the tests. All leak checks performed on 

the sampling train and the pitot tubes showed no leaks before or after each test. The 

indicative parameters calculated from the field data were in close agreement. The 

moisture percentages for the three tests were within 1.8 percent of the mean value. 

The measured flow rates (a,) for the tests were within 0.8 percent of the mean value. 

The rates of sampling for the three tests were within the specified limits (90 to 

110 percent isokinetic). The greatest deviation from 100 percent isokinetic was 

1.4 percent. 

The calculated emissions (pounds per hour) of particulate matter for the three tests 

showed a range of -22.9 percent to +33.3 percent variation from the mean value. 

The calculated emissions (pounds per hour) of hydrogen fluoride for the three tests 

showed a range of -4.0 percent to +2.9 percent variation from the mean value. 

The three tests for sulfur dioxide and oxides of nitrogen appeared to be valid 

representations of the actual emissions during the tests. All leak checks performed on 

the sampling train, the pitot tubes, and the monitor sampling system showed no leaks 

before or after each test. The zero and calibration drift tests of the monitor were 

stable with no variations greater than 3.0 percent. The calibration error check, 

sampling system bias check, and NO, to NO conversion efficiency check performed 

prior to testing were valid. 

95-1 34 -7- 
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The indicative parameters calculated from the field data were in close agreement. 

The moisture percentages for the three tests were within 1.2 percent of the mean 

value. The measured flow rates (Q,) for the tests were within 1.4 percent of the mean 

value. 

The collection efficiencies between the two sulfur dioxide impingers in these tests were 

very good, indicating that little, if any, sulfur dioxide was bypassed. 

The efficiencies were as follows: 

3 Run Number - 1 2 - 
lrnpinger #2 99.3 99.0 98.9 

lmpinger #3 0.7 1 .o 1.1 

Collection of 90 percent or more of the sampled sulfur dioxide in the first sulfur dioxide 

impinger is a verification of a representative sample. 

The calculated emissions (pounds per hour) of sulfur dioxide for the three tests 

showed a range of -2.2 percent to +2.1 percent variation from the mean value. 

The calculated emissions (pounds per hour) of oxides of nitrogen for the three tests 

showed a range of -5.3 percent to +2.7 percent variation from the mean value. 

95-1 34 -8- 
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DESCRIPTION OF SAMPLING LOCATIONS 

The sampling location on the Absorber Stack (EPN-K) is 90 feet 6 inches above the 

ground. The sampling ports are located 40 feet (6.73 stack diameters) downstream 

from the inlet to the stack and 6 feet 5 1/2 inches (1.09 stack diameters) upstream 

from the outlet of the stack. 

95-1 34 -9- 
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SAMPLING LOCATION 
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SAMPLING AND ANALYTICAL PROCEDURES 

The sampling followed the procedures set forth in the Appendix to the Code of Federal 

Regulations, Title 40, Chapter I, Part 60, Methods 1, 2, 38, 4, 5, 6, 7E, 9, and 138; 

and in the "Sampling Procedures Manual, Texas Air Control Board, Revised July 

1985." 

A preliminary velocity traverse was made at each of the two ports on the stack, in 

order to determine the uniformity and magnitude of the flow prior to testing. Severa! 

traverse points were checked for cyclonic flow and none was found to be present. 

Twelve traverse points were sampled from each of the two ports for a total of twenty- 

four traverse points, 

The sampling trains were leak-checked at the nozzle at 15 inches of mercury vacuum 

before each test, and again after each test at the highest vacuum reading recorded 

during the test. This was done to predetermine the possibility of a diluted sample. 

The pitot tube lines were checked for leaks before and after each test under both a 

vacuum and a pressure. The lines were also checked for clearance and the 

manometer was zeroed before each test. 

An integrated orsat samples was collected and analyzed according to EPA Method 38 

during each test. 

95-1 34 -1 1- 



Particulate Matter and Hydroqen Fluoride 

Triplicate samples for particulate matter and hydrogen fluoride were collected. The 

samples were taken according to EPA Methods 1, 2, 3B, 4, 5, and 13B; and the 

"Sampling Procedures Manual, Texas Air Control Board, Revised July 1985." For 

each run, samples of five-minute duration were taken isokinetically at each of the 

twenty-four traverse points for a total sampling time of 120 minutes. Reagent blanks 

were submitted. 

The " front-half " of the sampling train contained the following components: 

Stainless Steel Nozzle 
Heated Glass Probe @ 248'F f 25°F 
Heated Quartz Fiber Filter and Teflon Support @ 248OF f 25OF 

The " back-half " of the sampling train contained the following components: 

lmpinger 
Number Contents Amount Parameter Collected 

Hydrogen Fluoride 

Hydrogen Fluoride 

1 HPLC Water 100 ml Particulate Matter and 

2 HPLC Water 100 ml Particulate Matter and 

3 Empty _ _  _---__ Moisture 

4 Silica Gel 200 g Moisture 

Particulate matter emissions were calculated from gravimetric analysis using both the 

" front-half " and " back-half I' collections of the sampling train. 

.. 
The hydrogen fluoride samples were analyzed by ion chromatography. 

95-1 34 -12- 



Sulfur Dioxide 

Triplicate samples for sulfur dioxide were collected. The samples were taken 

according to EPA Methods 1, 2, 38, 4, and 6; and the "Sampling Procedures Manual, 

Texas Air Control Board, Revised July 1985." Large impingers (500 ml), as specified 

in EPA Method 8, were used. For each run, samples of three-minute duration 

were taken at each of the twenty-four traverse points for a total sampling time of 

72 minutes. At the conclusion of each run, the sampling train was purged for fifteen 

minutes with ambient air at the same rate at which the sample was taken. Reagent 

blanks were. submitted. 

The " front-half " of the sampling train contained the following components: 

Stainless Steel Nozzle 
Heated Glass Probe @ 248°F & 25°F 
Heated Glass Fiber Filter and Glass Support @ 248°F 2 25OF 

The 'I back-half " of the sampling train contained the following components: 

Impinge1 
Number 

1 

2 

3 

4 

5 

95-1 34 

Contents Amount Parameter Collected 

80% Isopropyl Alcohol 200 ml Sulfur Trioxide 

6% Hydrogen Peroxide 200 ml Sulfur Dioxide 

6% Hydrogen Peroxide 200 ml Sulfur Dioxide 

Moisture Empty 
Silica Gel 200 g Moisture 

_ _ _ _ _ _  

-1 3- 



The isopropyl alcohol solution was checked for hydrogen peroxide contamination and 

none was found. 

The samples were analyzed by barium perchlorate titration using thorin indicator. 

Oxides of Nitroqen 

The oxides of nitrogen sampling was performed according to EPA Method 7E. A 

Thermo Environmental Model 10s Oxides of Nitrogen Analyzer (Serial Number 

10s-49429-282) was used to monitor the concentrations of oxides of nitrogen during 

each run. The reference method analyzer was operated at a range of 0 to 100 parts 

per million. A multi-point calibration was performed on the reference method analyzer 

prior to testing. An analyzer calibration error check, a sampling system bias check, 

and a NO, to NO conversion efficiency check were also conducted prior to testing. 

After each run, the zero and calibration drift of the reference method monitor was 

checked. The calibration gases were as follows: 

Zero Nitrogen 

18.7 ppm NO in N, (ALM 40839) 

48.1 ppm NO in N, (BLM 3576) 

85.4 ppm NO in N, (ALM 38783) 

The reference method sampling system consisted of a heated probe, a heated glass 

fiber filter, a chilled condenser, and a teflon sample line. The calibration gases for the 

bias and drift checks were introduced upstream of the chilled condenser. 

Calibration gas certifications are included in Appendix C. 

95-1 34 -14- 



Visible Emissions 

The visible emissions observations were performed according to EPA Method 9. The 

visible emissions were recorded at fifteen-second intervals over a sixty-minute 

observation period for a total of 240 readings. 

95-1 34 -15- 
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DESCRIPTION OF TESTS 

Personnel from METCO Environmental arrived at the plant at 2:30 p.m. on 

Wednesday, June 28, 1995. After meeting with plant personnel, the equipment was 

moved onto the Absorber Stack (EPN-K) and secured for the night. All work was 

completed at 6:OO p.m. 

On Thursday, June 29, work began at 6:45 a.m. The monitor was calibrated and the 

equipment was prepared for testing. The first test for sulfur dioxide and oxides of 

nitrogen began at 953 a.m. Testing continued until the completion of the second test 

at 432 p.m. The first test for particulate matter and hydrogen fluoride began at 

12:40 p.m. Testing continued until the completion of the second test at 7:22 p.m. The 

first test for visible emissions began at 6:20 p.m. and was completed at 7:20 p.m. The 

monitor was calibrated and the samples were recovered. The equipment was secured 

for the night and all work was completed at 8:30 p.m. 

On Friday, June 30, work began at 7:OO a.m. The monitor was calibrated and the 

equipment was prepared for testing. The third test for sulfur dioxide and oxides of 

nitrogen began at 8:25 a.m. and was completed at 9:41 a.m. The third test for 

particulate matter and hydrogen fluoride began at 10:18 a.m. and was completed at 

12:19 p.m. The second test for visible emissions began at 8:38 a.m. Testing 

continued until the completion of the third test at 12:20 p.m. 

95-1 34 -16- 



The monitor was calibrated and secured for transport. The equipment was moved off 

of the stack and loaded into the sampling van. The samples were recovered and 

transported to METCO Environmental’s laboratory in Dallas, Texas, for analysis and 

evaluation. 

Operations at Bora1 Bricks, Inc., Absorber Stack (EPN-K), located in Henderson, 

Texas, were completed at 3:OO p.m. on Friday, June 30, 1995. 

President 

95-1 34 -1 7- 
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APPENDIX A 

Location of Sampling Points 

Absorber Stack (EPN-K) 

The sampling ports are located 40 feet (6.73 stack diameters) downstream from the 

inlet to the stack and 6 feet 5 112 inches (1.09 stack diameters) upstream from the 

outlet of the stack. The locations of the sampling points were calculated as follows: 

Port and Wall Thickness = 6 114 inches 

Inside Stack Diameter = 71 318 inches 

Point 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Percent of Diameter 
- From Wall 

2.1 

6.7 

11.8 

17.7 

25.0 

35.6 

64.4 

75.0 

82.3 

88.2 

93.3 

97.9 

95-1 34 A- 1 

Distance 
From Wall 

1 112 

4 13/16 " 

8 7/16 " 

12 518 " 

17 718 " 

25 7/16 " 

45 15/16 " 

53 112 

58 314 I' 

62 15/16 It 

66 911 6 " 

69 718 'I 



n 

95-1 34 

APPENDIX A 

Location of Sampling Points 

Absorber Stack (EPN-K) 

A-2 



APPENDIX B 

Nomenclature and Equations 

for 

Calculation of Source Emissions 

B- 
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NOMENCLATURE FOR PARTICULATE CALCULATIONS 

English 
- Units 

in.2 

grldscf* 

grldscf' 

gr/CF 
@ stack 

conditions 

g r/C F 
@ stack 

conditions 

lbslhr 

lbslhr 

in. 

32.2 fVsec2 

mg 

Metric 
Units 

m2 

gldscm" 

gldscm* 

g/m3 

glm3 

kglhr 

kgkr 

rn 

*g 

Description 

Stack Area 

Particulate - probe, cyclone, and filter 

Particulate - total 

Particulate - probe, cyclone, and filter 

Particulate - total 

Particulate - probe, cyclone, and filter 

Particulate - total 

Pitot Tube Calibration Factor 

Sampling Nozzle Diameter 

Percent Excess Air at sampling point 

Acceleration of Gravity 

Percent lsokinetic 

Percent Moisture in the stack gas by 
volume 

Mole fraction of dry gas 

Particulate - probe, cyclone, and filter 

* 29.92 "Hg, 68OF (760 mm Hg, 20°C) 6-2 
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English 
- Units 

18 Ib/lb-m 

mg 

Metric 
Units 

mg 

Ib/lb-mole g/g-mole 

28.95 Ib/ 
Ib-mole 

Ib/lb-mole g/g-mole 

mm Hg 

"H,O mm H,O 

"Hg mm Hg 

Abso '"Y ute 

Absolute 

"H,O mm H,O 

29.92 "Hg 760 mm Hg 

ACFM m3/hr 

DSCFM* dscm/hr* 

21.83 "Hg- 
ft3/lb-moleoR 

OF "C 

29.92 "Hg, 68°F (760 mm Hg, 20°C) 

-cular 

Description 

'eight of water 

Particulate - total 

Molecular Weight of stack gas 

Molecular Weight of air 

Molecular Weight of dry stack gas 

Barometric Pressure 

Orifice Pressure drop 

Stack Pressure 

Velocity Head of stack gas 

Standard Barometric Pressure 

Stack Gas Volume at actual stack 
conditions 

Stack Gas Volume at 29.92 "Hg, 
528"R, dry 

Universal Gas Constant 

Average Gas Meter Temperature 

8-3 
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English 
Svmbol Units 

T, m in 

T s  O F  

T,, 528"R 

Vm ft3 

Vmad dscf* 

Pair 0.0748 lbs/ft3 

P W a l W  1 g/ml 

Pman 51.63 Ibs/ft3 

Metric 
Vnits 
min 

"C 

293OK 

m3 

dscm' 

mlsec 

ml 

scm' 

Description 

Net time of test 

Stack Temperature 

Standard Temperature 

Volume of dry gas sampled @ meter 
conditions 

Volume of dry gas sampled @ standard 
conditions 

Stack velocity @ stack conditions 

Total water collected in impingers and 
silica gel 

Volume of water vapor collected @ 
standard conditions 

Density of Air 

Density of Water 

Density of Manometer Oil 

Standard Conditions: 29.92 "Hg, 68OF (760 mm Hg, 2OOC) 

29.92 "Hg, 68°F (760 rnrn Hg, 20°C) 8-4 
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MB 

Hmmo 
EnVlROnNr lTRl  

1.5 

2 .0  

3.0 

4 .O 

Average 

Dry Gas Meter C a l i b r a t i o n  

Dry Gas Meter  Number /? -2 

C a l i b r a t o r :  &zd/e 
Checked by: Y L X L L  





-_ Date: 2 0  Ap, . : /  , q q 5  Time: 

Pitot No. / 2 - / 6 -  / ( 2 9 )  

Pitot Dimensions: 10 ' y 7 .  
- >  

,I 

Pb: 79,/3 "lig P : - "H20  

Ts: 3 q  "' 'ps td:  z) 9 

S 

CALIBRATOR 
blot o r  fp s 

Summary of Results: 

J variation ~ 1 . 7 y  . - G , q l c , v  

variation + y F d  

Normal high side calibration factor 

Sormal low side calibration factor 

O.@$ 

. 

c-4 



'7 . PITOI' TUBE CALIBRATION 

E3 

- - 45- Date: 

Pitot NO. 1-17 4 
Pitot Dimensions: g x /D' 

- 

7 

I 
Average 

CALIBRATOR 
Motor f p s  STANDARD 

. .  

.:.. 

0.735 
0- 735 

Summary of Results: 

I I I I I 

Normal high side calibration factor 

Normal low side calibration factor 

0- Vu? 

0.8/2 
variation td-x _ _  -0.37% 1 

variation ci.35,. -0, j'yo J 

c-3 



/ ) I  PITOT TUBE CA1,IBRAI'ION 

CALIBRATOR 
Mot o r  fps 

Summary o f  R e s u l t s :  

Xormal h igh  s i d e  c a l i b r a t i o n  f a c t o r  

Sormal low s i d e  c a l i b r a t i o n  f a c t o r  ' /  ,, 
f 0. 3 ?E*- , / , 2 %  v a r i a t i o n  

c-2 

S i g n a t u r e  o f  C a l i b r a t o r  



Equipment 

Pitot Tube #17-10-1 (56) 

Pitot Tube #HT-4 

Pitot Tube #12-10-1 (29) 

Probe Tip #17-4 (11-4) 

Dry Gas Meter #17-2 (17) 

Stack Unit Orifice #17-2 (17) 

Digital Temperature 
Indicator #17-2 (17) 

Barometer #17-2 (10) 

APPENDIX C 

Calibration Data 

Calibration Factor Calibration Date 

0.81 4 0411 1/95 

0.809 04/06/95 

0.808 04/20/95 

0.262 0411 1/95 

1.005 0411 1/95 

0411 1/95 

0411 1/95 

0411 0195 

95- 134 c- 1 



SULFUR TRIOXIDE EMISSION DATA 

95-134 
BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN - K) SO2 

I ..________________I ________________._I _________________. I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

6-29-95 

0953 

1110 

0.0100 

208.00 

10.00 

0.63 

0.05 

76 

42.285 

29.70 

44,301 

4.8 

1.2 

16.4 

6.6 

2 

6-29-95 

1512 

1632 

0.0100 

300.00 

10.00 

0.45 

0.05 

88 

43.234 

29.66 

45,234 

4.8 

1.2 

16.7 

6.7 

3 

6-30-95 

0825 

0941 

0.0100 

262.00 

10.00 

0.70 

0.05 

73 

42.151 

29.72 

45,239 

6.8 

1.7 

23.6 

9.4 
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SULFUR DIOXIDE EMISSION DATA 

JOB NUMBER: 95-134 
JOE NAME: BORAL BRICK INC. 
LOCATION: HENDERSON, TEXAS 

UNITTESTED: ABSORBER STACK (EPN - K) SO2 
I ............................................. I ..................I ..................I .................. I 
I RUNNUMBER I 
I I 
I DATE I 
I I 
I STARTTIME I 
I _  I 
I ENDTIME I 
1 I 
I N - NORMALITY OF Ea(C104)Z I 
I I 
I ML(I)- ml IN IMPINGER 2 I 
I I 
I ML(I)- ml IN IMPINGER 3 I 
I I 
I ML(A)- ml IN ALIQUOT #2 I 
I i 
I ML(A)- ml IN ALIQUOT #3 I 
I I 
I ML(E) - ml OF Ea(Cl04)Z TO TITRATE #2 I 
I I 
I ML(B) - ml OF Ba(C104)Z TO TITRATE #3 I 
I I 
I ML(BB) - ml OF Ba(C104)Z TO TITRATE BLANK I 
I I 
I Tm -AVERAGE GAS METER TEMPERATURE, DEG.F I 
I I 
I Vm - VOLUME OF DRY GAS SAMPLED @ METER I 
I CONDITIONS, FT"3 I 
I I 
I Pb - BAROMETRIC PRESSURE, "Hg Abs. I 
I I 
I a s  - STACK GAS VOLUME DRY a STANDARD I 
I CONDITIONS, 'SCFM I 
I I 
I C(I) - SO2 IN IMPINGER #2 IN mgs I 
I I 
I C(I) - SO2 IN IMPINGER #3 IN mgs I 
I I 
I C(T). TOTAL SO2 IN IMPINGERS. IN mgs I 
I I 
I p p m S 0 2  I 
I I 
I C(SO2) - EMISSION RATE OF SO2. Ibs/day I 
I I 
I C(SO2) - EMISSION RATE OF 502. Ibs/hr I 
I I 
I Cs - EMISSION RATE OF SULFUR, Ibs/day I 
I I 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

............................................. 
* 68 De9.F. 29.92 "Hg (20 Deg.C. 760 mm Hg) 

C(1) = ML(I) 

ppm SO2 = 0.7513 * C(T). [ Tm + 4601 / V m  Pb 

[ ML(B) - ML(BB) ] ' N + 32 / ML(A) 
C(T) = C(I) #2 + C(I) #3 

C(S02) = ppm 502 as 0.0002392 a-19 

1 

6-29-95 

0953 

1110 

0.0100 

380.00 

335.00 

3.00 

10.00 

3.73 

0.15 

0.05 

76 

42.285 

29.70 

44,301 

149.16 

1.07 

150.2 

48.2 

510.5 

21.3 

255.2 

2 

6-29-95 

1512 

1632 

0.0100 

395.00 

444.00 

3.00 

10.00 

3.45 

0.15 

0.05 

88 

43.234 

29.66 

45,234 

143.25 

1.42 

144.7 

46.5 

502.6 

20.9 

251.3 

3 

6-30-95 

0825 

0941 

0.0100 

400.00 

330.00 

3.00 

10.00 

3.33 

0.20 

0.05 

73 

42.151 

29.72 

45,239 

139.95 

1.58 

141.5 

45.2 

489.6 

20.4 

244.8 



SOURCE EMISSION CALCULATIONS 

BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN ~ K) SO2 

I Md 
I 
I 
I co2 
I 
I 
I 0 2  
I 
I 
I co 
I 
I 
I N2 
I 
I 
I %EA 

I MOL FRACTION OF DRY GAS 
I 
I 
I % 
I 
I 
I % 
I 
I 
I % 
I 
I 
I % 
I 
I 
I EXCESS AIR @ SAMPLING % 

I I POINT 
I I 
I MWd I MOLECULAR WEIGHT OF LWLB-MOLE 
I I DRY STACK GAS (&-MOLE) 
I I 
I MW I MOLECULAR WEIGHT OF LB/LB-MOLE 
I I STACK GAS (g/g-MOLE) 
I I 
I DELTA P I VELOCITY HEAD OF STACK "20 

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

I 
I 
I Ts 
I 
I 
I Ps 
I 
I 
I v s  
I 
I 
! .As 
I 
I 
I Qs 
I 
I 
I Qa 
I 

I GAS 
I 
I STACK TEMPERATURE 
I 
I 
I STACK PRESSURE 
I 
I 
I STACK VELOCITY @ STACK 
I CONDITIONS 
I 
I STACK .AREA 
I 

(mmH20) I 
I 

DEG. F I 
(DEG.C) I 

I 
'Hg Abs. I 
(mm Hg) I 

I 
FPM I 
(mlSEC.) I 

I 
(SQ.INCHES) I 
(SQMETERS) I 

I I 
I DRY STACK GAS VOLUME @ DSCFM I 
I STANDARD CONDITIONS (DSCM/HR) I 
I I 
I ACTUAL STACK GAS VOLUME ACFM I 
I @ STACK CONDITIONS (mA31HR) I 

68 Deg.F, 29.92 "Hg (20 Deg.C. 760 rnm Hg) 
R - 1 7  

0.9206 

2.2 

17.0 

0.0 

80.8 

385.3 

I 
29.03 I 

(29.03) I 
I 

28.16 I 
(28.16) I 

I 
0.486 I 
(12.3) I 

I 
463 I 

(239) I 
I 

29.66 I 

I 
3,043 I 

(1 5.46) I 
I 

4,001 I 
(2.58) I 

I 
44,301 I 

(75,267) I 
I 

84.544 I 
(143,640) I 

(753) I 

0.9188 

2.2 

17.2 

0.0 

80.6 

413.6 

I 
29.04 I 

(29.04) I 
I 

28.14 I 
(28.14) I 

I 
0.513 I 
(13.0) I 

I 
470 I 

(243) I 
I 

29.62 I 
(752) I 

I 
3,141 I 

(1 5.96) I 
I 

4,001 I 
(2.58) I 

I 
45,234 I 

(76,853) I 
I 

87,277 I 
(148.284) I 

0.9198 I 
I 
I 

2.2 I 
I 
I 

17.2 I 

0.0 

80.6 

41 3.6 

I 
29.04 I 
(29.04) I 

I 
28.15 I 

I 
0.506 I 
(12.9)l 

I 
452 I 

(233) I 
I 

29.68 I 

I 
3,071 I 

(1 5.60) I 
I 

4,001 I 
(2.58)l 

I 
45,239 I 

(76,861) I 
I 

85,329 I 
(144,974) I 

(28.15)l 

(754) I 
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JOB NUMBER: 
JOB NAME: 
LOCATION: 

UNIT TESTED: 

SOURCE EMISSION SURVEY 

95-134 
BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN - K) SO2 

SOURCE EMISSION CALCULATIONS 

I RUN# 

BAROMETRIC PRESSURE 

ORIFICE PRESSURE DROP 

VOLUME DRY GAS SAMPLED 
@ METER CONDITIONS 

I 
I AVERAGE GAS METER 
I TEMPERATURE 
I 
I VOLUME DRY GAS SAMPLED 
I @ STANDARD CONDITIONS* 
I 
I TOTAL WATER COLLECTED, 
I IMPINGERS &SILICA GEL 
I 
I VOLUME WATER VAPOR 
I COLLECTED @ STANDARD 
I CONDITIONS 
I MOISTURE IN STACK GAS 
I BY VOLUME 
I 
I NET TIME OF TEST 

* 68 W . F .  29.92 "Hg (20 Deg.C, 760 mm Hg) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"Hg Abs. 
(mm Hg) 

"H20 
(rnm H 2 0 )  

ft."3 
(m"3) 

DEG.F 
(DEG.C) 

DSCF 
(DSCM) 

ml I 
I 
I 

SCF I 
(SCM) I 

I 
% I 

I 
I 

MINUTES I 

R - 1 6  

1 1  
I 

6-29-95 

0953 

1110 
I 
I 

29.70 I 
(754) I 

I 
0.971 I 
(24.7) I 

I 
42.285 I 
(1.1 97) I 

I 
76 I 

I 
41.454. I 
(1.1 74) I 

I 
75.8 I 

I 
I 

3.578 I 
(0.101) I 

I 
7.94 I 

I 
I 

72 I 

(24) I 

.___________ 
2 

I 
6-29-95 I 

I 
I 

1512 I 
I 
I 

1632 I 
I 
I 

29.66 I 
(753) I 

I 
1.000 I 
(25.4) I 

I 
43.234 I 
(1.224)l 

I 
88 I 

I 
41.403 I 
(1.1 72) I 

I 
77.5 I 

I 
I 

3.658 I 
(0.104)l 

I 
8.12 I 

I 
I 

72 I 

( 3 1 ~  

31 
I 

6-30-95 

0825 

0941 
I 
I 

29.72 I 
(755) I 

I 
1.000 I 
(25.4) I 

I 
42.151 I 
(1.1 94) I 

I 
73 I 

I 
41.586 I 
(1.178)l 

I 
76.8 I 

I 
I 

3.625 I 
(0.103)l 

I 
8.02 I 

I 
I 

72 I 

(23) 1 



-. . *. . .. 

BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN - K) PARTlHF 

I Tt 
I 
I 
I Dn 
I 
I 
I %I 
I 
I 
I Mf 
I 
I 
I MI  
I 
I 
I Can 
I 
I 
I Cao 
I 
I 
I Cat 
I 
I 
I Cau 
I 
I 
I Caw 
I 
I 
I Cax 
I 

SOURCE EMISSION CALCULATIONS 

_ _ _  
I NET TIME OF TEST 
I 
I 
I SAMPLING NOZZLE DIAM. 

PERCENT ISOKINETIC 

PARTICULATE - PROBE, 
CYCLONE AND FILTER 

PARTICULATE -TOTAL 

PARTICULATE - PROBE, 
CYCLONE AND FILTER 

PARTICULATE -TOTAL 

PARTIC.-PROBE. CYCLONE 

MINUTES 

IN. 
(m) 

% 

mg 

mg 

grlDSCF' 
(glDSCM) 

grlDSCF' 
(g/DSCM) 

gr/CF 
AND FILTER STACK COND. (g1m3) 

PARTICULATE -TOTAL @ grICF 
STACK CONDITIONS (glm3) 

CYCLONE AND FILTER (KglHR) 
PARTICULATE - PROBE. LBSlHR 

I PARTICULATE -TOTAL LBSlHR 
I (KglHR) 

' 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 rnm Hg) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(0.007) 

100.9 

60.4 

99.4 

I 
0.0130 I 

(0.0297) I 
I 

0.0214 I 
(0.0489) I 

1 
0.0067 I 

I 
0.0111 I 

(0.0254) I 
I 

4.90 I 
(2.22) I 

I 
8.07 I 

(3.66) I 

(0.0154)l 

120 I 
I 
I 

0.262 I 
(0.007 

101.4 

100.5 

148.7 

I 
0.0217 I 

(0.0498) I 
I 

0.0322 I 
(0.0737) I 

1 
0.0113 I 

(0.0258) I 
I 

0.0167 I 
(0.0382) I 

I 
8.12 I 

(3.68) I 
I 

12.01 I 
(5.45) I 

120 I 
I 
I 

0.262 I 
(0.007) 

100.7 

81 .o 

85.3 

I 
0.0176 I 
(0.0404) I 

I 
0.0186 I 

(0.0425) I 
I 

0.0093 I 
(0.0213)l 

I 
0.0098 I 
(0.0224) I 

I 
6.59 I 

(2.99)l 
I 

6.94 I 
(3.15)l 



SOURCE EMISSION CALCULATIONS 

BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN - K) PARTlHF 

SYMBOL DESCRIPTION UNITS 
I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I  ~__________________________________.....---...........----.....--I _________________._~I . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ I  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

I Md 
I 
I 
I c02 
I 
I 
I 0 2  
I 
I 
I co 
I 
I 
I N2 
I 
I 
I %EA 
I 
I 
I MWd 
I 
I 
I MW 
I 

I MOL FRACTION OF DRY GAS I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I DELTA P 
I 
I 
I Ts 
I 
I 
I Ps 
I 
I 
I v s  
I 
I 
I As 
I 
I 
I Qs 
I 
I 
I Qa 
I 

EXCESS AIR @ SAMPLING 
POINT 

MOLECULAR WEIGHT OF 
DRY STACK GAS 

MOLECULAR WEIGHT OF 
STACK GAS 

VELOCITY HEAD OF STACK 
GAS 

STACK TEMPERATURE 

STACK PRESSURE 

STACK VELOCITY @ STACK 
CONDITIONS 

STACK AREA 

DRY STACK GAS VOLUME @ 
STANDARD CONDITIONS' 

I 
I 

% I 
I 
I 

% I 
I 
I 

Yo I 
I 
! 

Yo I 
I 
I 

% I 
I 
I 

LBILB-MOLE I 
(g/g-MOLE) I 

I 
LWLB-MOLE I 
(g/g-MOLE) 

"H20 
(mm H20) 

DEG. F 
(DEG. C) 

'Hg Abs. 
(mm Hg) 

FPM I 
(rnISEC.) I 

I 
(SQINCHES) I 
(SQMETERS) I 

I 
DSCFM I 
(DSCMIHR) I 

I 
ACTUAL STACK GAS VOLUME ACFM I 
@ STACK CONDITIONS (rnA3/HR) I 

* 68 Deg.F. 29.92 "Hg (20 Deg.C, 760 mm Hg) 

0.9255 

2.1 

17.3 

0.0 

80.6 

426.2 

29.03 I 
(29.03) I 

I 
28.21 I 

I 
0.487 I 
(1 2.4) I 

I 
472 I 

(244) I 
I 

29.66 I 
(753) I 

I 
3,041 I 

(1 5.45) I 
I 

4,001 I 
(2.58) I 

I 
44,078 I 

(74,889)l 
I 

84,480 I 
(143,532) I 

(28.21)l 

0.9229 

2.2 

17.0 

0.0 

80.8 

385.3 

29.03 
(29.03) I 

I 
28.18 I 

(28.1 8) I 
I 

0.478 I 
(12.1)l 

I 
472 I 

(244) I 
I 

29.62 I 
(752) I 

I 
3,018 I 

(15.33) I 
I 

4,001 I 
(2.58) I 

I 
43,563 I 

(74.01 4) I 
I 

83,852 I 
(142,465) I 

0.9243 

2.0 

17.2 

0.0 

80.8 

408.4 

29.01 
(29.01)l 

I 
28.17 I 

(28.1 7) I 
I 

0.470 I 
(1 1.9) I 

I 
459 I 

(237) I 
I 

29.68 I 

I 
2,968 1 

(15.08) I 
I 

4,001 I 
(2.58) I 

I 
43,601 I 

(74.078)l 
I 

82,471 I 
(140,118) I 

(754) I 
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\ JOB NUMBER: 
JOB NAME: 
LOCATION: 

UNIT TESTED: 

SOURCE EMISSION SURVEY 

95-134 
BORAL BRICK INC. 
HENDERSON, TEXAS 
ABSORBER STACK (EPN - K) PARTlHF 

SOURCE EMISSION CALCULATIONS 

I R U N #  

DATE 

BEGIN 
TIME 

END 
TIME 

I 
I %M 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I BAROMETRIC PRESSURE 
I 
I 
I ORIFICE PRESSURE DROP 
I 
I 
I VOLUME DRY GAS SAMPLED 
I @ METER CONDITIONS 
I 
I AVERAGE GAS METER 
I TEMPERATURE 
I 
I VOLUME DRY GAS SAMPLED 
I @ STANDARD CONDITIONS* 
I 
I TOTAL WATER COLLECTED, 
I IMPINGERS & SILICA GEL 
I 
I VOLUME WATER VAPOR 
I COLLECTED @ STANDARD 
I CONDITIONS* 
I MOISTURE IN STACK GAS 
I BY VOLUME 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"Hg Abs. I 

I 
'"20 I 

(rnrnH20) I 

(rnrnHg) I 

ft.A3 
b A 3 )  

DEG.F 
(DEG.C) 

DSCF 
(DSCM) 

rnl I 
I 
I 

SCF I 
(SCM) I 

I 
% I 

I 

1 1  
I 
I 

6-29-95 I 
I 
I 

1240 I 
I 
I 

1449 I 
I 
1 

29.70 I 
(754) I 

I 
1.106 I 
(28.1)l 

I 
74.315 I 
(2.104) I 

I 
85 I 

I 
71.675 I 
(2.030)l 

I 
122.2 I 

I 
I 

5.768 I 
(0.163)l 

I 
7.45 I 

I 

(29) I 

2 1  
I 
I 

6-29-95 I 
I 
I 

1718 I 
I 
I 

1922 I 
I 
I 

29.66 I 
(753) I 

I 
1.079 I 
(27.4) I 

I 
74.035 I 
(2.096) I 

I 
86 I 

I 
71.174 I 

1 
125.9 I 

I 
I 

5.942 I 
(0.168) I 

I 
7.71 I 

I 

(30) I 

(2.015) I 

3 

6-30-95 

1018 

1219 

29.72 
(7551 

1.075 
(27.3: 

72.762 
(2.060: 

81 
(27: 

70.738 
(2.003: 

122.8 

5.796 
(0.164: 

7.57 

* 68 Deg.F. 29.92 "Hg (20 Deg.C, 760 mm Hg) I 
8-12 
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EXAMPLE CALCULATIONS 

Equation 6C-1 

Where: Cgds = Effluent gas concentration - dry basis (ppm) 

C = Average gas concentration indicated by gas analyzer - 

dry basis (ppm) 

C, = Average of initial and final system calibration bias check 

responses for the zero gas (ppm) 

C,,, = Average of initial and final system calibration bias check 

responses for the upscale calibration gas (ppm) 

C,,,, = Actual concentration of the upscale calibration gas (ppm) 

B-12 



EXAMPLE CALCULATIONS 

lbslhr = ppm x CF x 60 midhr x DSCFM* 

CF = Conversion Factor for ppm to Ibslscf" 

Compound Conversion Factor 

NO, 1.194 x 10.' 

* 29.92 "Hg, 68°F (760 mm Hg, 2OOC) 

B - 1 1  
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EXAMPLE CALCULATIONS 

Ibs/hr = mq x 2.205 x lo6 Ibs/mg x DSCFM* x 60 min/hr 
Vmsld 

Vmsld = Volume of dry gas sampled (dscy) 

DSCFM* = Stack Flow Rate 

ppm = mq x24 .04  
Vmsld (m3) MW 

24.04 = Ideal Gas Constant literslg-mole 

Vm,,, = Volume of dry gas sampled (m33 

MW = Molecular Weight 

Compound Molecular Weiqht 

Hydrogen Fluoride 20.01 

* 29.92 "Hg, 68OF (760 mm Hg, 2OOC) 

B-10 
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15. Particulate - probe, cyclone, and filter at stack conditions. 

17.65 x Can x P, x M, 
T, + 460 

= grlCF Car = 

Car = grfCF x 2.290 = gfm3 

16. Particulate - total, at stack conditions. 

17.65 x C,, x P, x Md 
T, + 460 

= grlCF Cau = 

Cau = grfCF x 2.290 = gfm3 

17. Particulate - probe, cyclone, and filter. 

60 rnin 1 I6 caw = can x a, x 
1 hr 7000 gr 

Caw = 0.00857 x Can x Q, = Ibslhr 

Caw = Ibdhr x 0.4536 = kglhr 

18. Particulate - total. 

C,, = 0.00857 x C,, x Q, = Ibslhr 

C,, = Ibslhr x 0.4536 = kglhr 

* 29.92 "Hg, 68OF (760 rnm Hg, 2OoC) B-9 



12. Percent isokinetic. 

Vm,,, x (T, + 460) x fsrd x 100 x 144 
%I = I 

\ 

M, x T,,, x P, x Tf x V, __ [YJ 
1039 Vsld x (T, + 460) 

M, x f, x T, x V, x 0,' 
%I = 

13. Particulate - probe, cyclone, and filter. 

ml Can = 0.0154 x - = gddsd 
Vmsfd 

Can = gddscf x 2.290 = gldscm* 

14. Particulate total. 

C,, = grldscf x 2.290 = gldscrn" 

29.92 "Hg, 68OF (760 rnm Hg, 20°C) 6-8 
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9. Stack velocity at stack conditions. 

V, = 5,123.8 C, E: I k P  average = @m 

v, = fpm x 0.00508 = mlsec 

10. Dry stack gas volume at standard conditions." 

p s  X -  0, = - 1 V, x A, x Md x Tski 
144 T, + 460 PSld 

0.123 V, x A, x Md x P, 
T, + 460 

Q, = = DSCFM 

0, = DSCFM x 1.6990 = dscmlhr 

11. Actual stack gas volume at stack conditions. 

= ACFM 0, = v s  x A, 
144 

Q, = ACFM x 1.6990 = m31hr 

* 29.92 "Hg, 68°F (760 rnm Hg, 2OOC) 6-7 



4. Mole fraction of dry gas. 

100 -%M 
100 

Md = 

5. Average molecular weight of dry stack gas. 

E]= INlb-rnole 
100 

6. Molecular weight of stack gas. 

= gig-mole Ib 
lb-mole 

MW = MWd x Md + 18 (I-Md) = 

7. Percent excess air at sampling point. 

100 (%02 - 0.5% CO) 
0.265 (%N,) - [(%O,) + 0.5 (%CO)] 

%EA = 

8. Stack Pressure. 

Stack Pressure "H,O 
13.6 

P, = Pb + = "Hg Absolute 

P, = "Hg Abs. x 25.4 + mm Hg 

* 29.92 "Hg, 68°F (760 mm Hg, 20%) B-6 



DRY GAS METER CALIBRATION 

m / H  Meter Number: /22 C a  1 i b ra  t o r  : 

Date:  &'?4.//4 /ex 

Wet Tes t  Meter Vm 

m Dry Gas Meter V 
s t d  

s t d  

C a l i b r a t i o n  F a c t o r  (COG) = 

Run No.: /@&*- ",&' .- Pb: 29-78 "Hg 

Cont ro l  Module Vacuum Go "Hg 

NET TEST METER (NO .A) DRY GAS METER 

Meter 
Time Reading 

End 02W 5/'$' cf 

S t a r t  08-37 cf 

cf 
s / d Y J  

- IVet T e s t  M e t e r  V - 
s t d  m 

- Dry Gas Lleter  v - 
s t d  m 

& .50 
"H20 

-/30 5 096 
" F  "H20 c f  

71 
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DRY GAS METER CALIBRATION 

..,’: Meter Number: /7 F2 Ca 1 i b r a  t o r : &?%W.&~/fl 

Date :  &3?.4.//A /!!5 
I 

.._I Wet Tes t  Meter Vm 

DG Dry Gas Meter Vm 
s t d  

s t d  

C a l i b r a t i o n  F a c t o r  (C ) = /. .i 

Run No. : . /PW “do .- Pb: &ZB “Hg  

Con t ro l  Module Vacuum 5 0 “ H g  

I : WET TEST METER ( N 0 . L )  DRY GAS METER 

I .  I Meter  Meter Temp. 

98? End 0903 53?9 cf 7/ OF -/9’“H20 &5&cf 76 “ F  yo “ F  //& i - ~ ~ 0  

d@,%?!@f - .?? “ F  - 69 “ F  / ‘ N O  - 1 1 ~ ~ 0  

“ H 2 0  

Time Reading Temp. pm Reading __ I n  __ o u t  ,pm . .  

S t a r t  d s f  8.000 c f  ?/ O F  -/yo - “ H 2 0  

LOU w -/9d 5,302’ 72 
c f  O F  “ H 2 0  c f  

3,3339’ 

-L 9d 
/ d9z8 13’6 493 ,5,,/;7Ydscf ( ?’ + -) 460 i (C,) 

IVet T e s t  Meter  V = 17 .65  ~ 5 , 3 9 9  
s t d  m 

Dry Gas Mete r  V = 17.65  x5 .3oz  (&?&9 +%) V 

7 2  + 460  =5/63 d s c f  
m s t d  

- 5- /7f - 
5/63 ‘DG 

c-8 - 



DRY GAS NETER CALIBRATION 

Eleter Number: /?-z Ca 1 i b ra  t or  : f % ~ ~ ~ h ' / f l  
Date: &wP/4 /995 

Wet Tes t  Meter V 
s t d  rn 

Dry Gas Meter V- 
C a l i b r a t i o n  Fac tor  (COG) = 

s t d  111 

- 
Contro l  Module Vacuum 5 6' "Hg 

C - 9  



DRY GAS METER CALIBRATION 

Meter Number: /? -.-? C a l i b r a t o r :  &'pM*flH 
Date :  &/d /HK 

Wet T e s t  Meter V- 
s t d  

s t d  

111 

C a l i b r a t i o n  F a c t o r  (C ) = 
DG Dry Gas Meter V, 

Pb: 679 2s "Hg 
Cont ro l  EIodule Vacuum K.4 "Hg 

Run No. : . / 622 40 J 

WET TEST METER ( N O . 5 )  DRY GAS METER 

Meter Meter Temp. 
Time Reading Temp. Reading I n  - ou t  

+ 13.6 J 

+ 460 =&?? d s c f  
Dry Gas Meter  V = 17.65  x / A 5 2 3  

s t d  m 

c-10 
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DRY GAS METER CALIBRATION 

Wet Tes t  Meter V 
s t d  

s t d  

m 

m Dry Cas Meter V C a l i b r a t i o n  F a c t o r  (CDG) = 

Run No. : . / Q 3 d O  H& 8 "Hg 

Control  Nodule Vacuum 5 0 "Hg 

NET TEST METER (No. .7) DRY GAS METER 

c-11 



DRY GAS METER CALIBRATION 

Wet Tes t  Meter Vm 

"m 

s t d  

s t d  

C a l i b r a t i o n  Fac to r  (C ) = DG Dry Gas Meter 

Run No. : . /Q&dd nAD Pb : 29ZB " H g  

"Hg Cont ro l  Module Vacuum 5: ,9 

NET TEST METER ( N 0 . a )  DRY GAS METER 

c-12 



DRY GAS METER CALIBRATION 

Meter Number: /?/z 
Date: d d / / , f l K  , 

Wet Tes t  Meter V- 
s t d  

s t d  

Ill 

C a l i b r a t i o n  F a c t o r  (C ) = 
Dry Gas Meter V m DG 

Run No. : . "Hg 
Cont ro l  Nodule Vacuum 5.D "Hg 

IVET TEST METER (NO./) DRY GAS METER 

C-13  
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DIGITAL TEblPERATURE INDICATOR N 0 . z - 2 ( / . 7 )  

CALIBRATION DATA 

Media 

I c e  Bath 

Ambient A i r  

Bo i l ing  Water 

Oven 

Oven 

Oven 

Oven 

- Mercury Thermometer ( O F )  

3Y 
66 
212 
252 

342 

39Y 
374 

DTI ( O F )  

3f 

66 
6 7 M  

233 

3 d 3  

350 
378 

Meter Adjusted? Yes No x 

c-15 



Z". 

7. 

I :".a .. : 8 .. 

. .  . .  

...~ 

F; 

c .  '::. . .: 

$,ji 

I : 12: 

, . .. .. . .\.: 
. .- . 

. .  

;,:. ..., 

.... ... 

-. .. . 

c.; 
>.. . .. . .. 

BAROMETER CALIBRATION 

Barometer I\'o ./ 7- 

Barometric Pressure @ Addison Field @ 719 Et. = c27,5xv 
- 0.719 

Absolute Pressure at Addison Field = 2P. Bd/ 
+ 0.083 

Absolute Pressure @ METCO @ 636 ft. = I 2 8. ,9d 
Barometer Reading = a 8 . 8 6  

Variation = + O . O Y  

Barometer Adjusted? Yes J No- 

1 
C-16 



Scott Specialty Gases, Inc. 
1290 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX'(810) 589-2134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Customer Assay Laboratory 
METCO ENVIRONMENTAL Scott Soecialtv Gascs. Iiic Purchase Order : 3067 

~ ~ ~~ ~~~~~ ~ 

A n n  :Jim Monfries 
I6 I I5 Dooley Road 
Dallas, TX 75244 

ANALYTICAL INFORMATION 

1290 Cbmbcrhere 
Troy, hll 48083 

Scott Project # : 572186 

This  certification WE pcrfornied according IO EPA Traccabilily Protocol For Assay and Certification oiGascous 
Calibration Standards; Procrdurc GI; Scpicmbcr. 1993. 

Cylinder Number : ALA1040839 Certificate Date : 10126194 Expiration Date : 10126196 
Cylinder Pressure + : 1900 psig Previous Certificate Date  : None 

ANALYZED CYLINDER 
Comaonents Certified Concentration Analvtical Uncertaintv* 
Ni t r ic  Oxide 18.72 ppm 51% NIST Directly Traceable 
Total Oxides of  Nitrogen 19.10 ppni Reference Value Only 

Balance Gas: Nitrogen 

Type Expiration Date Cylinder Number 
NTR\I 1684 411196 ALM-024582 

Concentration 
95.2 ppm Nitric Oxide in Nitrogen 

JNSTRUhlENTA T I O N  
Instrument/hlodeUSerial# L a s t  Date Calibrated Analytical Principle 
NO : Horiba/OPE-235/483814 10125/94 Chemiluminescence 

ANALYZER READINGS (Z=Zwo Gar R=Relerencc Gar T=Tcst Gas r=Corrclation Cocllicicnr) 

Components 

Nitr ic Oxide 

Special Notes 

First Tr iad Analysis Second Tr iad Analysis Calibration Curve 

~ 2 = 9 5 . r n  u=o.w R2i95.20 Z 7 = O . M  T2=18.70 cmrtasr: A=O.WMMXXYI 

0=0 MMOMW E=O.WMWWO 

T3=18.70 R3=95 20 T3i18.70 R3=95.20 B i l . D w M I W w  c=o.wMxxxxKl 
Avg. Corn. of Cull. CyI~ 18.73 ppm Avg. Cow. 01 Curl. Cyl: 18.70 ppm 

C - 1 7  ,\nalyst / 



Scott Specialty Gases, Inc. 
1290 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX:(810) 589-2134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
r t l r tnmer  , \ ~ s n v  1.ihnrstnrv i 

hlETCO ENVIRONMENTAL 
I61 15 DOOLEY ROAD 
DALLAS, ‘TX 75214 

Scott Specialty Gases, Inc 
I290 Coinbcrmerc 
Troy. MI JS083 

Purchase Order: 2835 
Scott Project # :  565362 

ANALYTICAL INFORMATION 
Th is  certification was perlormcd according lo EPA Traceability Protocol For Assay and Certification ofGascous 
Calibralion Slandards; Proccdurc GI; Seplernbcr, 1993. 

Cylinder Number : BLh1003576 Certificate Date : 5/16/94 Expiration Date : 5/16/96 
Cylinder Pressure + : 1900 psig Prcvious Certificate Date : None 

ANALYZED C YLINDER 
ComDonents 
Nitr ic Oxide 
Total Oxides of Nitrogen 

Cerlified Concentration Analvtical Uncerlaintv* 
48.05 ppm 
48.20 ppiii Reference Value Only 

*I% NIST Directly Traceable 

Balance Cas: Nitrogen 

Type Expiration Date Cylinder Numbci 
NTR\l 1694 4/1/96 ALM-024622 

Concentration 
95.3 ppm Nitric Oxide in Nitrogen 

D’STRU>lENTATIQN 
Instrument/l\lodel/Scrial # L a s t  Dale Calibrated Analytical Principle 
NO : l~oriba/OI’E-235/4S3814 5/4/94 Cherniluminesence 

ANALYZER READINGS (>Zero Gas R=Reference Gas T=Tcrl Gas r=Corrclation Coellicientl 
~~~~ 

Components First Triad Analysis Second Triad Analysis Calibration Curve 
Nitric Oxide 

R2=9s?Ll u4.m R2=95.30 Z2=O.W 
B=I .DJwwoM c-o.wwGxxlo 

Arp. C o x .  of Cult. Cy1 4 8  W ppm A w  Conc. oiCvs1. Cyl: L8.lOppmi 0.0 Myxaww E=O.WMXXXXX) 

T3i48.10 R3=95.30 T3~48.W R3=95 30 

Special Notes 

c- 1s 
Ar~alyst Dan Eichlcr. Jr v 



Scott Specialty Gases, Inc. 
12a0 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX:(810) 589-2134 

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 

Custonier  Assay Laboratory 
METCO ENVIRONMENTAL 
Altn : Jim Moniries 1290 Combennerc Scott  Project # : 572186 
161 15 Dooley Road 
Dallas. TX 75244 

Scott Specialty Gascs, Inc Purchase Orde r  : 3067 

Troy, MI 48083 

ANALYTICAL INFORMATION 
This ceqificalion ~ w s  pcrfornicd according 10 EPA Traceability Prolocol For Assay and Ccrtitication ofCarcous 
Calibration Standards; Proccdurc GI; Scptcmbcr, 1993. 

Cyl inder  Number : ALM03S783 Certificate Date : 10126l94 Expiration Date : 10126/96 
Cylinder  P res su re+ :  1900 psig Previous Certificate Date : None 

ANALYZED CYLINDER 
Comnonents  Cerlified Concentrat im Analvtical Uncertaintv* 
Nitric Oxide 85.40 ppm +1% N I S T  Directly Traceable 
Total Oxides of Nitrogcn 86.10 ppm Reference Value Only 

Balance Gas: Nitrogen 

.. 
NTRM 1684 4/1'/96 A h 0 2 4 5 8 2  95.2 ppm Nitric Oxide in Nilrogen 

INSTRUI\IENTATION 
InstrumenUnIodel/Serial # Last Date Calibrated Analytical Principle 
NO : Horiba/OPE-235/483814 10/25/94 Chemiluminescence 

Components  First Triad Analysis Second Triad Analysis 
Nitric Oxide Oats: 10119i34 R e s p ~ ~ e U n i l r :  mv Dale: lORsR4 R e i p n f e  Unds: mv 

R2=95.20 Z2;O.W 12=85.10 R2=95.20 U=O.W T2=85.W 

T3=85 W R3=95 20 13=85.60 R3195.20 
Avg. Conc. 01 Curl. Cy!. 85.20 ppm Avg. Conc. of C U I .  Cyl: 85 W ppm 

Calibration Curve  
2 3  4 Ccn<anlrnion;AtB..C. .Dx .Ex 

r=0.99999 NTRM 1684 

Conrtanlr: A=O.WOWOWO 

B=I.OMIXXXXY) C=O.Dwwomo 

D=O.WWMWO E=O.WWMWO 

Special Notes 

Curtamcr 



APPENDIX D 

Field Testing Data 

95-134 D- I 





Impin&< 

lmpinger 2 

lrnpinger 3 

lrnpinger 4 

lrnpinger 5 .  

lrnpinger 6 

. .  

lrnpinger 7 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

lrnpinger 2 

lmpinger 3 

lrnpinger 4 

gso, = -- lrnpinger 5 

lrnpinger 6 

V" = 

v, = 

lrnpinger 7 

Total 

D-3  





.. . I  

.... 

7 ! 

. .. 
' !  

\ -. 
. /  

> 
r 

[r 
b 



. .  

... 

, 

. .  .:.: 
I 

: I  

. .  

lmpinger BOX NO. M Y 

lrnpinger 1 

lrnpinger 2 

lrnpinger 3 

lmpinger 4 

lrnpinger 5 

lmpinger 6 

lrnpinger 7 

Moisture Content 

Final \'?eight 
lnilial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
lnilial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

lmpinjer 3 3.0 

gso, = -- lrnpinger 5 4 B f . 3  
-7z7- v, = 

3. o lrnpinger 6 

lrnpinger 7 

/ 
Total /259 =v, 

- - VmSld = 17.65 Vm = 17.65 X 7q.035 
Y 6  + 460 T, + 460 

1'' 

0.59 -5 'SCh 

71.1% SV 



I IT 
j/ I 
it .. i * 

a 

m s 

-11'17 i / /  I 
. . . . . .  

I 
D-7 



-1 
I 

t 
E - 

r 
i/ 

r 
3 
c 

. . _. 
c 

c 
s 

C - 

b 



lrnpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lmpinger 5 

lmpinger 6 

lrnpinger 7 

Moisture Contert 

final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

M, = J %M = 7.57 

Waler Vkiqht Gain 
Inipinger 1 

lrnpinger 2 

lrnpinger 3 
. .  

lmpinger 4 

g s q  = -- lrnpinger 5 

lmpinger 6 

v, = 

v, = 

lrnpinger 7 

Total 

./3 

/Sf) 
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lrnpinger BOX NO. / 7 - I 

lrnpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lmpinger 5 . .  

lmpinger 6 

lrnpinger 7 

Moisture Content: 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weigh! 
Increase 

Final Weight 
Initial Weight 
Increase 

-yg,g Water Weiqhl Gain 
lrnpinger 1 

lmpinger 2 68 ,  5 

lrnpinger 3 3.3 

lmpinger 4 3 . 0  
v, = 7b.D 

v, = 75.6 
gS0, = --/ 0.2 lrnpinger5 23. Zi 

lrnpinger 6 

0-12 



1 

. 

c 

r 
C 

I\ 

Y 

3 

C 
0 

3 
c 

D - 1 3  





7 ,1 lmpinger @ox NO. /7- 

.. . lrnpinger 1 

1 I lrnpinger~ 

lrnpinger 3 

I Irnpinger4 

lrnpinger 5 .  

! lrnpinger6 

1 
lrnpinger 7 

#I$ 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 

: ..  . Increase 

Final Weight 
Initial Weight 
Increase 

, I  &!er VJeii!~! Gain 

lmpinger 1 

lrnpinger 2 

I__. - o#pingcr 3 

lrnpinger 4 

gso, = . O t I  lrnpinger 5 

lrnpinger 6 

lrnpinger 7 

Total 

V" = 7%b 



d 

11- 16 



. .., 

. .  
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c i i  

.-. 

.,.. .. . 

. .  . .  

! 
. i  

lmpinger Box No. /7- / 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lmpinger 5 

lmpinger 6 

lmpinger 7 

Moisture Conlent 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
lnilial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
lnilial Weight 
Increase 

Water Weiqht Gain 

A&QJ--- 
68/ 9 
-30.7 - 
7 3  4.7 

91.5 
sih. 7 

0 -3 

lmpingcr 1 - 20.7 

lmpinger 2 6G.5 

lmpinger 4 0. S' 

lmpinger 5 k h 4 . y  

lmpinger 6 

lmpinger 7 

/ 
Total 2&s_ = v, 

[ pb + &I= 17.65 x q7,m [ 2 9  72 +h 13.6 ] - 
- Vms,, = 17.65 Vm 

7 3  + 460 T, i- 460 

7k.8 3.(P?-5 
vWgp = 0.0472 x Vw = 0.0472 x 7- - - 0 / sftl - 



'i. 

r 1 

..: .... 

. ,  

. .: :. .. 

I 

& 
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APPENDIX E 

Analytical Data 

95-1 34 E-1 



n 

. .  

-7 
I 

.... :.: , ,  

, 

E 

. I  
. I  

WETCO Environmental 

Particulate Analysis Summary 

Date Analysis Completed ?-/o-Yg 
Unit Tested &J, 

Job Number 
Job Name 

bution ,y&&&77 9 ,  A/ . 

Less Acetone Residue 

E-2  



1.. mTCO Environmental < , ? *  

Particulate Analysis EPA Method 5 

Stack Filters 4 H F  

Y -7 I Location T{L&r.d/Ad+, 6 ~ .  
I 

J o b  Number 9% /3./ 
r., /&& .Jh A-.> 

J o b  Name p<,.r ;p,& Unit Tested @L 

Desiccator Time In l,*“!2 7/5 1 ,o- 7/6 I 
Desiccator Time Out I I 
Run No. / Filter No. S6=@&O 
Filter & Particulate 

+ Tare Weight (9) 
Tare Weight (g) J 
Filter & Particulate (9) fl,s?{fi L’ t535d . 

. .  

E 

Filter & Particulate 
+ Tare IVeight (g) 

Tare Weight (g) J 
Filter & Particulate (9) fl,5--2& 8,5322- 

A 
Analyst 

Run No. ‘? Filter No. 8f@f#f 
Filter & Particulate 

+ Tare Weight (g) 
- 

Tare Weight (9) J - 

Filter & Particulate (g) ~ , ~ a f /  D, .<2 s2 - 

E- 3 



METCO Environmental 

Particulate Analysis €PA Method 5 

Stack Filters 

, - 
Run No. & Filter No. 880,443 
Filter & Particulate 

+ Tare Weight (g) 
Tare Weight (g) v 

Filter & Particulate (g) 4, 5//s D , 5 / / $  
Filter & Particulate Average (9) d,</ /s  

Initial Filter Weight (g) J , 5 / 4 +  ~ 

Total Particulate (mg) -1 

R u n  No. Filter No. 

Filter & Particulate 
+ Tare Weight (g) 
Tare Weight (9) 

Filter & Particulate (9) 

Filter & Particulate Average (g) 
Initial Filter lleight (g) 

Total Particulate (mg) 7 1  

Run No. Filter No. 

Filter & Particulate 
+ Tare Weight (8) 

Tare Weight (9) 
Filter & Particulate (g) 

Filter & Particulate Average (9) 
Initial Filter Weight (g) 

Total Particulate (mg) [ I  

>%d 
Ana 1 y s t 

1:-'1 



"Ir 

"7 

.. 
. .  

... , . ,  

:.:. .... 

wil 

Fina l  Weight (9) f,+X ?72? /b& 7930 
I n i t i a l  IVeight (g) /b5:7h/.t- hK2&6// 
P a r t i c u l a t e  Weight (g) ,n 03 J 4 /=5,43/4 

Tota l  P a r t i c u l a t e  (mg)[ SA L , 

Analyst  

E-5 

F ina l  Weight (g) /Jd?O(,z 
i n i t i a l  Neight (g) /a& g3b3 
P a r t i c u l a t e  Weight (g) /'?.l??50 

/.247&A 1 
/44234? 
0. 8699 

Tota l  P a r t i c u l a t e  (mg) I 36- 0 
Run No. ~3 Volume (ml) 26.5 
Fina l  I k i g h t  (g) 

I n i t i a l  Weight (9) 
/7.< .* .I , c <5?2/J5 SJgA J 

/as: 4f63 / K 4 f G  
,0529 P a r t i c u l a t e  Weight (9) .. ,.?. */: <.-I %7 0 

. . . , .  4 d  

/ 

Final  Iteight (g) 

I n i t i a l  IYeight (g) 

Difference (g) 

$,g, :< (7 12 /6 2, 3%?g 
/ h g ,  340? /ka.3$70 7 
:?. 0&7J r. 8. suo/ 



.E3 

2 7  

! 

. .  
.s . ... 

. .  .~.: 

. . ,  

881 

. .  :.: 

Final Weight (9) )J;z &+/&, 
Initial Weight (9) /+3.42?7 7 
Particulate Weight (g) :2 9o.G 

METCO Environment a1 

Particulate Analysis EPA Method 5 

4734 J 

If@, re7 7 
0. 0055 

, >, I .  

- 
Run No. 2 Volume (ml) 20 

Final Weight (g) 
Initial Weight (g) 

4; ,,.:<T///Y& / 2 J $ q d  J 

/dK yfoq /ZZ 5-4?7 
Particulate Weight (g) (3 rlfr/- /?, ///)/, ? 

Run No. ~3 Volume (ml) /= 
Final Weight (g) 
Initial Weight (9) 

Particulate Weight (g) @Ob6 0' 6n6.7 - 

/X?. 7 ?(./. > <,</ /22*7292 J 
/42,72J/ 9 /s, 72/ q 

. .  
Final Weight (g) ,+(( 2,,24<5 
Initial Weight (g) /7L 2241 
Difference (9) 003.Y' 

- 
J 

(2, 0 023 



3 .  . ' .  . METCO Environmental 

Run No. 1 Volume (ml) .?c,/L 2Sg 

Initial Weight (9) 
Final Weight (9) /h9! Q J 

Particulate Weight (g) . .  ...- . 033857 I U 3 9 k  . 

//no. 020'3' ;zz2 

-. 
. I  .... 

Final Weight (9) ' /5L,  3.3 Id / 5% * 33/f 
Initial Weight (9) 1 5 4 . a a 4  B &. 2&7 
Particulate Weight (9) f9,04$/ ,or 0 42? 2 

Particulate Analysis EPA Method 5 

Back Half Analysis 
,- 

&.t, /, 2 , p  Location ,k:.i 4 ,L  :jc.2:<..:;'..5/j3 :' , <* .. ..,+/ 
' / .  ,_ ::,. 

Job Number ?5-/3d 1 
Job Name ,&/-i&2 Unit Tested 2.*7,&d,{<,! ~ / C' ../<.. 

Desiccator Time In I @  4 1  I Nf'C 7/71 
Desiccator Time Out I l Y ' D  7/? I q 30 ? b o [  

V'' 

Final Weight (g) /d3. /sbx 
Particulate Weight (g) 8, Od.& 
Initial Weight (g) /a /#/,@ 

/ 2 3 . / . $ 1 3  ' 
L.24045- 

/a31/  46f 



JOB NO. 95-1 34 UNIT Absorber Stack 

CLIENT Bora1 Brick DATE 07-1 8-95 

Location Henderson, Texas 

RUN IMP. VOL. Dil. F Conc. F Conc. Dup HF % R.D. 

ml. PPm PPm ug 
- 

1 Filter 25 1 1.526 1.523 40.16 0.20% 
I Front Wash 222 1 2.555 597.06 

I2,3 255 1 2.343 628.91 
I1 Back Half 361 5 6.957 13218.30 

RUNTOTALS, ug 14,484.4 

2 Filter 25 1 1 BO3 1.781 47.45 1.23% 
I Front Wash 233 1 4.610 1 130.66 

I2,3 271 1 2.320 661.81 
I1 Back Half 345 5 6.594 6.513 11973.32 1.24% 

RUNTOTALS, ug 13,813.2 

3 Filter 25 1 1.547 40.71 
I Front Wash 265 1 4.567 4.564 1273.95 0.07% 

I1 Back Half 274 5 8.850 8.865 12762.63 0.17% 
I2,3 215 1 2.783 629.84 

RUNTOTALS, ug  14,707.1 

% REC. Yo REC. DUP. 

(R2 DiFW(2X) SPK 5 PPM 1 7.268 7.321 I 99.26% I 100.32% ] 

[FILTER BLANK I 25 0.339 

ID1 BLANK 0.017 1 



METCO ENVIRONMENTAL 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  _ _ _ _ _ _ - _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - - - - - - -  - _ _ _ _ _ _ _ - _ _  

! Sample Name: R1 FILTER (25ML) Date: 07/17/1995 
: Data File : C:\DX\DATA\ANI0NS\95-134\7-17001l.D02 
: Method : C : \DX\METHOD\FLUO .MET 

Ret Co-aonent 
Time Name 

Area Height Concentration 
FFm 

20 

10 
us 

0 

Totals 45807458 10181323 

File: 7-17001 i .Dt2 Sample: R I  FILTER (25MLj 

1.526 

fluoride 

1 1 1 1  1 1 1 1  I l l 1  , 1 1 1  I l l 1  I I I I  I I I I  

2 4 6 a 10 12 14 

Minutes 

E - 9  



. I. 
. I  

.. . 

Totals 45714635 10235629 1.523 

File: 7-170001.005 Sample: R1 FILTER (25ML) DUP I @  
20 

us 10 

0 

I ! I I  I I I I / I I I I  I I I I  I I I I ~ I I I I  / I l l  

2 4 6 8 10 12 14 

Minutes 

E-10 



Area Height Concentration 
p m  

File: 7-170001.009 Sample: R1 D i m  (222MLj Ej 

I 

E-11  



Totals 208839017 40452395 6.957 

File: 7-180001.Dl5 Sample: R i l l  DIBH (361ML) 5X 

I 
80 1 

I 
70 I 

i 

6o 50 1 fluoride 
i I 

US 40 1 

I 
30 I 

* O !  10 0+ I i ,'I ' I  I 
1 ! l i l ~ l l l l , l l l i ~ l l l l , l l  I I / I I l I ~ l I I I ~  

0 2 4 6 0 10 12 14 

Minutes 

E-12 



Totals 70335155 14926708 2.343 

File: 7-180001.D10 Sample: R I  12,3 (255ML) 
@ 

16 

14 

12 

10 

8 

us 6 
4 

2 

0 

-2 

. .  

nuonoe 
I 

l I I I ~ I I I I ~ I I I I ( I I I I ~ I I I !  ~ I I I I ~ I I I l (  

2 4 6 8 10 12 14 

Minutes 

E - 1 3  



File: ?-17000.1.b03 ssmpls: R i  FILTER (i5MLj I 
I 
I 

I 

1 fluoride 

20 I 
I 

I 
I 

i o  j 
i 

us 
I I 

~ 

I I 
i 



File: 7-170001 .DO6 Sample: R2 FILTER (25MLjDUP 

! 

..I 

20 
... 2 

us 10 
/. . 

0 

I I ! I ~ I I I I  l l l l ~ l l ~ l ~ l l ! l ~ l l l l ~ l l l l  

2 4 6 a 10 12 14 

Minutes 

E-15 



.. 

20 1 

10 I 

us j 
i 'I 
i 
I 

ilETCO ENVIRONMENTAL 

A a 

I 
l l l L J / J l l  \ i l l  I l l ,  l l i 1 1 1 l l 1  l i \ ! \  

I 
0 2 4 6 8 10 12 14 

Minutes 



b. 

T o t a l s  218192518 44018947 7.268 

File: 7-180001.D23 Sample: R2 DIWJ (2X)SPK 5 PPM 

E - 1 7  



METCO ENVIRONMENTAL 

To ta l s  219787830 43305568 7.321 

$4 File: 7-i8OUOi.624 Sample: #r BiFW (ZjSBK 5 BPM 6UB 
70 

60 

50 

40 

30 

20 

10 

0 

-10 

us 

fluoride 
I 

I l l 1  I l l 1  1 1 1 1 ~ 1 1 1 1 ( 1 1 1 1 ~ 1 1 1 1 ) 1 1  I 1 1  

2 4 6 a 10 12 14 

Minutes 

E-18 



METCO ENVIRONMENTAL 

2e.L Component 
Time N a m e  

Area Height Concentrat ion 
ppm 

305275841 58437700 10.169 

To ta l s  305275841 58437700 10.169 

2 .18  f l u o r i d e  _____--_____________--------- - - - - - - -  

File: 7-180001.D02 Sample: CCV 10 PPM F STD E 

80 

70 

60 

50 

40 

U s  30 

20 

10 

0 

-10 

fluoride 

I ! ' '  l I 1 ! I  
I I ! I ~ ! I I I  I I ! I I I I I l  I l l 1 1  

2 4 6 8 10 12 14 

Minutes 

E-1'3 



METCO ENVIRONMENTAL 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ - - _ _ _ _ _ _ - _ _ - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ - _ _ _ _ - - _ - _ _ _ - - _ _ - _ - -  
I Sample Name: R2I1 DIBH (345ML) 5X 

. .  

- - _ _ _ _ - _ _ - _ _  -----_--____ 
15: 12: 16 

: Data File : C:\DX\DATA\ANIONS\95-134\7-180001 .D17 
! Method : C : \DX\METH@D\FLLJO . MET 
I ACI Address: 1 System: 1 Inject#: 17 Detector:CDM-2 
; Analyst Column: AS4A-SC74nun, STARTED 10-14-94 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - ~ _ - _ _ _ _ _ - - - _ _ _ _ - - - - _ _ _ - _ _ _ _ _ - - - _ _ - _ - - - ~ _ _ _ - ~ ~ _ - - ~ _ _ - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ - _ - - _ _ _ _ _ - - - - _ - - - _ _ _ _ - - _ - _ _ _ - - - - _ _ _ - - - - - - - _ _ - - - -  

Calibration Volume Dilution Foints Rate Start Stop Area Reject 

40 

30 

20 
us 

10 

0 

Totals 197969472 38695533 6.594 

File: 7-180001 .D17 Sample: R211 DIBH (345ML) 5X 

I I I I  1 1 1 1  1 1 1 1  1 1 1 1  I l l 1  1 1 1 1  I l l 1  

2 4 6 0 10 12 14 

Minutes 

E-20 



: I  

Sample Name: R211 DIBH (345ML) 5X DUP Date: 07/18/1995 15:27:36 
Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D18 
Method : C: \DX\METHOD\FLUO. MET 

File: 7-180001.818 Sample: WII BlBH (345ML) 5X BUP Bi 

us I 

E - 2 1  



1 T o t a l s  69641120 1488180% 2.320 

file: 7-180001 .B i l  Sample: R2i2,3 (271ML) 

40 j 
i 
! 
i 

30 . .  

20 fluoride 
us /IL /1 Ji I 

10 j 
I 

O #+ 
I l l 1  l l l l ~ l l l l  I 1 1 1 1  I l l 1  I 1 1 1 1 1 1 1 1  

0 2 4 6 0 10 12 14 

Minutes 

E-22 



~ ~ ~ - .  
I D a t a  F i l e  : C:\DX\DATA\ANIONS\95-134\7-170001 .DO4 
: Method : C : \DX\METHOD\FLUO. MET 
I ACI Address: 1 System: 1 I n j e c t s :  4 D e t e c t o r :  CUM-2 

a 

T o t a l s  46435664 9808065 1.547 

File: 7-170001.D04 Sample: R3 FILTER (25ML) 

20 

us 
10 

0 

( ! , I  1 ! 1 1 ~ 1 1 1 1 / I I I I  I I I I  0 1 1  ! I l l  

4 6 8 10 12 

Minutes 

E - 2 3  



rl 

.. ., 

METCO ENVIRONMENTAL 

2.15 fluoride 137105384 25215950 4.567 

Totals 137105384 25215950 4.567 
-_____________-_____----_----------- 

File: 7-180001.D04 Sample: R3 DIFW (265ML) 

40 

30 

20 
us 

10 

0 

fluoride 

l , , ,  I l l  1 1 1 1  I l l !  I I I I ( 1 I I I  I l l 1  

2 4 6 8 10 12 14 

Minutes 

E-24 



METCO EMVIROMMENTAL 
- - 

I Sample Name: 
I Data File : 
: Method 
I ACI Address: 
I Analyst 

n- nat Component 
Time Name 

Area Height Concentration 
lspm 

2.17 fluoride 137020354 28250570 4.564 

40 

30 

20 
u s  

10 

0 

Totals 137020354 28250570 4.564 

File: 7-180001.805 Sample: 83 DlFW (265ML)DUP 

fluoride 
I 

I l l  I I I I  I l l 1  I l l 1  I I I I  I I I I I l I 1 l  

2 4 6 8 10 12 14 

Minutes 

E-25  



METCQ ENVIRONMENTAL 

C * * * * * * * * * * * * 1 * * X * * * * *  Component Report: Components Found +*+*Y*Y**X*********u 

Totals 265669319 53124065 6.850 

Flle: 7-180001 .D19 Sample: R3li DlBH (274ML) 5X 

80 i 
fluoride 

I 60 70 I 
I 

External 1 1 4200 5Hz 0.00 14.00 500 

~~~ ~~ - 

US 

Minutes 

E-26 



METCO ENVIRONMENTAL 

j Sample N a m e :  R 3 1 1  DIBH (274ML) 5 X  DUP D a t e  : 07/18/1995 15 : 58: 07 
I D a t a  F i l e  : C: \DX\DATA\ANIONS\YS-134 \7 -1~0001 .D20  
I Method : C : \,DX\METHOD\FLUO. MET 

T o t a l s  266136227 52666831 8.865 

I 

70 j 
fluoride 

I 

E-27 



, . q. 
rv 

Ret Component 
Time Name 

Area Height Concentration 
ppm 

2.17 fluoride 83536272 17962802 2.783 

File: 7-180001 .D12 Sample: R312,3 (215ML) 

I 
I 

40 I 

3 o i  

us 20 i I 

1 1 1 1 , , 1 1 1 1  I I I I I  1 1 1 1  I I I I  I I I I  I l l 1  

0 2 4 6 0 10 12 14 

Minutes 

E - 2 5  



File: i - i8600i,bi4 Sample: Bi BLANK 
0.4 

0.3 

0.2 

us 
0.1 

Minutes 

E - 2 9  



. ,' 
r: 

0.0 

R e t  Component 
T i m e  Name 

. 
1 
I 

Area Height  Concentrat i on  
ppm 

2.15 f luo r ide  10190970 2040563 0.339 

Totals  10190970 2040563 0.339 
--______---------------------------- 

File: 7-170001.bO8 Sample: FILTER BLANK 

4.0 1 
I 

3.0 1 

Minutes 

E-30 



SO, EHISSION DATA 

- N -  n o r m a l i t y  of  Ba(C104)2 

I I 
M L A -  m l  i n  a l i q u o t  #2 7 

d -7 

/o p ’7 
MLA - m l  i n  a l i q u o t  # 3  

v 

3 ,x  I,? 

3. ?s- 3#5/< 3 

3, 73 3 - 1 $  

/5 0 . / 5  D, 
M L B - m l  of  Ba(C104)2 t o  t i t r a t e  #3 0, 15 a/5 

M L B - m l  of Ba(C104)2 t o  t i t r a t e  # 2  ?o J/ Jr ~ 

, ss 
Average MLB - m l  o f  Ba(C104)2 

/ 

I I 

CI -SO2 i n  irnpinger #3, mgs 

7 I , . / I  d l  /5d* a /3+ C - t o t a l  SO2 i n  i m p i n g e r s ,  mgs T 

PPm so2 
‘SO - e m i s s i o n  r a t e  of S O z ,  l b s / d a y  

‘SO2 - e m i s s i o n  r a t e  of SO2, l b s / h r  

C - e m i s s i o n  r a t e  of S,  l b s / d a y  

29.92 “Hg, 68°F (760 mm Hg, 20°C) 

2 

S 

0.7513 x CT x (T + 460) m 
pprn SO, = ., - 

L V I ,  
MLI x (ML - MLBB) x - N x 3 2  r n b  

B c =  I ‘SO2 = ppm SO2 x Qs x 239.2 x 
MLA ,. L 

s02 
E-31 c = - 

S 2 
c = c # 2  + C I  #3 T I 



SULFUR TRIOXIDE EMISSION DATA 

/ Run Number 

1 Date I 

0. o m  
*b 

- N - normality o f  Ba(C104)2 

ML - ml in impinger I 

ML A - ml in aliquot 

MLB - ml o f  Ba(C104)2 to titrate 

1 0  

-629 
d.CO 

0.6< 

1 Average M L ~  - ml of B ~ ( c ~ o ~ ) ~  to titrate 

MLBB - ml o f  Ba(C104)2 to titrate blank 

T - average gas meter temp., O F  m 
v -  m @ meter conditions, ft.' 

P - barometric pressure, "Hg Abs. b 
stack gas volume dry @ 

Q~ standard conditions, *SCFM 

C 

0,63 

8'0.5- 

volume of dry gas sampled 

f - SO3 in impinger, mgs I 

ppm SO, 

'SO3 - emission rate o f  SO 

Cs - emission rate of S, lbs/day 

lbs/day 3' 

* 2 9 . 9 2  "Hg, 6 8 ° F  (760 mm Ilg, 20°C) 

bILI x ( N L  - hILBB) x N x 40 - B c =  
I >IL* 

0.6021 x C, x (T- + 460) 
I 111 

ppm SO3 = 

C 
"m 'b 

so3 = ppm so3 x Q, x 299.1 x 



APPENDIX F 

Reference Method Monitor Data 

95-1 34 F-1 



Absorber Stack (EPN - K) 
Oxides of Nitrogen 

Concentration 

Run Measured Adjusted 
Number Ippd. Imrn 

1 16.5 16.0 

2 17.4 17.0 

3 17.7 17.0 

*Calculated according to equation 6C-1 



'9 co e 

m co * 

ui 
d 

'9 
m 
Tk 

. I  

F-3 



.n! 95 134 
BOfiAL B R I C K  
HENDERSON TEXAS 
ABSOfiBEfi STACK 

, ,  
... i Page  : 1 

9 
i .! 

i 

06/29/95 07:18 
3 06/29/95 07: 19 

06/29/95 07:20 
06/29/95 07:21 
06/29/95 07:22 
06/29/95 07:23 

:: 06/29/95 07:24 
!:I , ,,: 06/29/95 07:25 
- '  06/29/95 07:26 

06/29/95 07:27 
06/29/95 07:28 

06/29/95 07:30 
4 j l  06/29/95 07:31 

06/29/95 07:32 
'' 06/29/95 07:33 
.... , .  06/29/95 07:34 

' , ,  06/29/95 07:35 
!..I 06/29/95 07:36 

06/29/95 07:37 
;., 06/29/95 07:38 
i I 06/29/95 07:39 
' 06/29/95 07:40 

06/29/95 07:41 
I$E 06/29/95 07:42 

. .  

\ 
..! 06/29/95 07:29 

> 

i AVERAGES : 

NOX 
PPR 

0.0c 
0.0c 
0.0c 
0.0c 

0.2c 
2.9c 

50.x 
49.6C 4/8. -3Spp- 4& &ma3S?6 0 49.6C 
25.1c 

0.2c 
0.1c 
0.0c 
8 . X  

0.1c 

_ _ _ _ _  
22.4 

F - 4  
. . r"" ' - , , . - , .  .. . . :.' 
. . ?., 

. . - ., .. . . ... . .. , . 
. .. .. . . . . . .-,..,- .._.. . . . 1 ) .  : . . . < . 2 .  . . . . 
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:, . . .  
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n !a, 1 

95 134 i..J 
BORkL PRICK 
HENDERSON TEXAS 7 ABSORBER STACK 
Page : 1 

! 06/30/95 07:05 
' 06/30/95 07:06 

06/30/95 07:07 
06/30/95 07:08 
06/30/95 07:09 
06/30/95 07:lO 

-: 06/30/95 07:11 
:'I 06/30/95 07:12 

06/30/95 07:13 
06/30/95 07:14 
06/30/95 07: 15 

.' 06/30/95 07:16 
06/30/95 07:17 

".:. 06/30/95 07:18 
06/30/95 07:19 
06/30/95 07:20 
0 6 i 3 0 i 9 5  07:21 

j 06/30/95 07:22 
' ; 06/30/95 07:23 

06/30/95 07:24 
06/30/95 07:25 

' 1 06/30/95 07:26 
06/30/95 07:27 

'! 

~ 

06/30/95 07:28 4 06/30/95 07:29 
O6/30/95 07:ZO 
06/30/95 07:31 

AVERAGES : 

.. .............. . .:A ,. . ....-... .. .+, , . .'.". , . . . . . . .  

NOX 
PPN 

-0.1c 
-0.1c S 6  5/8/7/2e c 

z&?o/c/ea---= 
17.8C 
0.1c 
0.1c 
37.5c 

0.3c 

0.2c 
0.1c 
11.9C 

0.ZC 
O.1C 
0.1c 

21.5 

1:- 14 
. . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . .  .., ,..:, :. . . . . . .  . .  

.... .?; .... '..! ; .  ., . . ,. . . .  
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APPENDIX G 

Visible Emissions Data 

95-1 34 G-1 



VISIBLE EMISSIONS OBSERVATION FORM 

Source Name 8R/cT Observation Dale 6/-'P/p-r Start Time /*zo Slop Time 
Address Phone 96.3 -6~3-353,s Source ID Number E%??-/ '3'8 9 K/L&&- PR. 

P m s s  Equipment ~~. -Operating Mode /do% 
C i t y f l m v t e  7/7 zip Code 75-6-52 Control Equipment W9 =EM&'@ Operating Mode SCC. 

Desuibe Emission Poinl s w  
Heighl Above Ground Level /DO ' 
Dislance Diredion 
from Observer Zm ' 
Desuibe Emissions FP%k 
Emission Color 
Plume Type: - Conlinuous - Fugilive -&errnittent 
Waler Droplels Presenl: _k No -Yes 
If Waler Droplel Plume: - Allached - Delached , 
Point in Ihe Plume at which Opadly was determined 
Desuibe the kckground * sfl 
Badground C o l o r & f m  Sky Conditions UH@CZ'S/- 
Wlnd Speed 5-/0 
Ambienl Temperalure 
Average Opady for Highest Period 
Number ot Re-dings A b %  ""ere 
Range of Opacity Readings: 2 Minimum L-m 
Observers Name (Prinl) 

from Observer A/ 

2 

Wind Diredion r/ 

n, IO. 

E h B P o d  5- i f l  

Observers Signalure Dale -5 

CertifiedBy FipcC Dale /ps 
Verified By Dale __ 

Organization MQ& WY /PM/&€4PL 

Source Layout Skelch 

X Draw Emission , O f l h ? B  Poinl 

L 

Sun+ Wlnd 

Plume and Slack (1 Observers Posilion 

+-.-- Sun Location Line 

I have received a copy of lhese opacity observalions 

Signalure 
Tille Dale 



VISIBLE EMISSIONS OBSERVATION FORM 

0 3 2 0 0 0 0  

3 0 0 0 0  3 3 0 0 0 0  

D e s a b  Emission Poinl -Ci? 
Height Above Ground Level 
Dislance Diredion 
from Observer ZM ' 
Desuibe Emissions Pd 
Emission Color 
Plume Type: -Continuous - Fugilie 
Waler Droplets Present: &No -Yes 
If VJaler Droplet Plume; - Allached - Detached 
Poinl in he Plume at which Opadly was delemined 2 
Desuibe h e  Background 2%f 
Background C o l o r B d U 6  Sky Condilbns a. 
Wind Speed 5 
Arnbienl Temperalure 3 

/dd ' 
d from Observer 

lnlerminenl 

, 

Wind Diredion NdE7W 

Average Opactiy for Highest Period 
Number of Readings Above %Were 
Range of Opacify Readings: 
Obselvers Name (Print) &&32745m/fl 

Minimum a Madmum 

Verified By Dale - 

Source Layout Sketch Draw Norlh Arrow a 
X 7. Emission Point 

Sun+ Wind -1 I 
Plume and Slack (I /b\ Observers Position 

Sun L w i o n  Line 

1 have received a copy of lhese opa* observalions 

Signalure 
Tnle Dale 



7.' . ' 
VISIBLE EMISSIONS OBSERVATION FORM 

Desab Emission Point mw 
Height Above Ground Level 
Dislance Diredion 
from Observer 206 / 

Emission Color 
Plume Type: -Continuous - FugicNe 5 Intermiflent 
Water Droplels Present -.g No -Yes 
If Water Droplel Plume: - Allached - Detached 
Poinl in the Plume ai which Opacily was determined 

Wind Speed L- Wind Direclion 4' 
Ambient Temperalure L5 
Average Opacity for Highs\ Period 
!!umber o! Rcadings Ahie 
Range of Opaflly Readings: 0 Minimum &Maximum 
Observers Name (Prin!) eW6. 

/Od ' 
from Observer 

Describe Emissions FHA/ 

2' 
- Desnibe lhe 8ackground Y 

Bakground Color SIF/ Condaimns 3 - C M  

_. ... -e were 

Observers Signalure 

cefled6y 7iipCC Dare 3/92 
Organizalion f l e 2 !  
Verified By Dale - 

Source Layorrt Skelch Draw North Arrow m u 
X \Emission Point 

\ 
1- 

Sun+ Wind 2 

Plume and Stack a Observers Posilion A 

I have received a mpy of Ihese opacily observalions 

Signalure 
Title Dale 



APPENDIX H 

Plant Operational Data 

95-1 34 H-1 



BORA!. BRICKS 

I " I  

Henderson Division 

Telephone 903/657-3505 FAX 903/657-7139 
P.O. Box 2110 Henderson, Texas 75653-2110 -.----- 

July 3, 1995 

Mr. Rob Patterson 
METCO Environmental 
P. 0. Box 598 
Addison, TX 75001 

Dear Mr. Patterson: 

On Thursday and Friday June 29th and 30th, 1995, your firm performed Source 
Emission Testing on the Adsorber Stack (EPN-K) at the Henderson Plant to 
demonstrate compliance with Texas Natural Resource Conservation Commission 
Permit No. 21012 requirements. 

The following operating parameters were recorded during this Source Emission Testing 
and are submitted to METCO for reporting operating data on your report. 

Kiln # I  and #2 Throughput: 499.1 Tons/Day Of Fired Ware 

Kiln # I  and #2 Fuel Input: 1.266 MCF/Day Natural Gas 

Kiln # I  Stack Temperature: 485" F 

Kiln #2 Stack Temperature: 550" F 

Boral Bricks and I thank you for your cooperation in this matter, and if you have any 
questions or need more information. please contact me at (903) 657-3505. 

Thank You! 

Sincerely, 

Manufacturing Manager 
Boral Bricks, Inc. 
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TEXAS AIR CONTROL BOARD 
A PERMIT IS HEREBY ISSUED TO 

BORAL B R I C K S ,  I N C .  - HENDERSON B R I C K  D I V I S I O N  
AUTHORIZING THE CONSTRUCTION AND OPERATION OF 

H e n d e r s o n  B r i c k  - P l a n t  N o .  1 

H e n d e r s o n ,  R u s k  C o u n t y ,  Texas 
Lat. 32°10'51.i1 Long. 94048'12" 

TO BE LOCATED AT 
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1. 

2. 

3. 

4 .  

5 .  

6. 

GENERAL PROVISIONS 

Permit No. 21012 

Eauivalencv of Methods - It shall be the responsibility 
of the holder of this permit to demonstrate or otherwise 
justify the equivalency of emission control methods, 
sampling or other emission testing methods and monitoring 
methods proposed as alternatives to methods indicated in 
the provisions of this permit. Alternative methods shall 
be applied for in writing and shall be reviewed and 
approved by the Executive Director prior to their use in 
fulfilling any requirements of this permit. 

Samplins Requirements - If sampling of stacks or process 
vents is required, the holder of this permit must contact 
the Source and Mobile Monitoring Division of the Texas 
Air Control Board (TACB) prior to sampling to obtain the 
proper data forms and procedures. The holder of this 
permit is also responsible for providing sampling 
facilities and conducting the sampling operations at his 
own expense. 

Appeal - This permit may be appealed pursuant to Rule 
103.81 of the Procedural Rules of the TACB and Section 
382.032 of the Texas Clean Air Act. Failure to take such 
appeal constitutes acceptance by the applicant of all 
terms of the permit. 

Construction Prosress - Start of construction, 
-construction interruptions exceeding 45 days and 
completion of construction shall be reported to the 
appropriate regional office of the TACB not later than 10 
working days after occurrence of the event. . 

-- 

Recordkeepinq - Information and data concerning 
production, operating hours, sampling and monitoring 
data, if applicable, fuel type and fuel sulfur content, 
if applicable, shall be maintained in a file at the plant 
site and made available at the request of personnel from 
the TACB or any local air pollution control program 
having jurisdiction. The file shall be retained for at 
least two years following the date that the information 
or data is obtained. 

Maintenance of Emission C o n t r o l  - The facilities covered 
by this permit shall not be operated unless all air 
pollution emission capture equipment and abatement 
equipment are maintained in good working order and 
operating properly during normal facility operations. 
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SPECIAL PROVISIONS 

Permit No. 21012 

EMISSION STANDARDS AND FUEL SPECIFICATIONS 

1. 

2. 

- 3 .  

This permit covers only those sources of emissions listed 
in the attached table entitled “Emission Sources - 
Maximum Allowable Emission Rates”, and those sources are 
limited to the emission limits and other conditions 
specified in that attached table. Annual emissions are 
calculated for a consecutive 12-month period. 

Fuels used in both kilns shall be limited to natural gas 
(NG). The NG shall contain no more than 0.25 grains of 
hydrogen sulfide and 5 grains of total sulfur per 100 dry 
standard cubic feet. Use of any other fuel shall require 

- .  

an amendment to the permit. 

Opacity of emissions from Emission Point No. (EPN)-K 
shall not exceed 5 percent, averaged over a 6-mj.niite 
period, except for those periods described in Rule 
lll.lll(a) (1) (E) of Texas Air Control Board (TACB) 
Regulation I. 

. 

INITIAL DETERMINATION OF COMPLIANCE 

4 .  The holder of this permit shall perform stack sampling 
and other testing as required to establish the actual 
pattern and quantities of air contaminants being emitted 
into the atmosphere from EPN-K. The testing required by 
this special provision shall be used to determine initial 
compliance with the pound-per-hour limits of the maximum 
allowable emission rates table. Initial compliance with 
the permit opacity limit shall be demonstrated on the 
basis of 30 six-minute averages. Sampling must be 
conducted in accordance with appropriate procedures of 
the TACB Samplinq Procedures Manual and in accordance 
with Environmental Protection Agency (EPA) Reference 
Method 9 for opacity, Reference Method 10 for carbon 
monoxide (CO) , Reference Method 7E for’ nitrogen oxides 
(NO,), and Reference Method 3 for oxygen (02) or 
equivalent methods. The holder of this permit is 
responsible for providing the sampling and testing 
facilities, conducting the sampling and testing operation 
and all associated expenses. 

A. The TACB regional office with jurisdiction shall be 
notified as soon as testing is scheduled, but not 
less than 45 days prior to sampling to arrange a 
pretest meeting. The notice shall include: 
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SPECIAL PROVISIONS 
Permit No. 21012 
Page 3 

6. 

7. 

8. 

Operational logs shall be kept for each piece of 
equipment listed in the Permit Table l(a). These logs 
shall report the daily and year-to-date hours of 
operation and finished product production rates. Any 
abatement equipment downtime shall be recorded on the 
operational logs and referenced to the equipment it 
serves. Operational logs shall be kept on-site for a 
period of two years and made available upon request to 
any representative of the TACB or EPA with jurisdiction. 

Upon request by the TACB, the holder of this permit, at 
its own expense, shall make sufficient stack sampling 
analyses, or other tests, to prove compliance with this ~ , .  
permit. A l l  sampling and testing procedures shall be 
approved by the TACB and coordinated with. the regional 
representatives of. the TACB. 

Upon request by the TACB, the holder of this permit, at 
its own expense, shall perform air dispersion modeling 
analyses as directed by the TACB to prove compliance with 
this permit. 

ADDITIONAL PROVISIONS 

9. The holder of this permit shall physically identify and 
mark in a conspicuous location all equipment that has the 
potentia1,of emitting air contaminants as follows: 

A. The facility "identification number as submitted to 
.the Emissions Inventory Section of the TACB. 

B. The EPN as listed on the maximum allowable emission 
rates table. 
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! EMISSION SOURCES - MAXIMUM ALLOWABLE EMISSION RATES 

Permit No. 21012 
-. '-. 
I *his table lists the maximum allowable emission rates and all sources of air 
contaminants on the applicant's property covered by this permit. The 
emission rates shown are those derived from information submitted as part of 
the application for permit and are the maximum rates allowed for these 

...j facilities. Any proposed increase in emission rates may require an 
application for a modification of the facilities covered by this permit. 

AIR CONTAMINANTS DATA 
.i _ _  

. .  Emission Source Air Contaminant Emission Rates* 
' . I  Point NO. (1) Name (2) Name ( 3 )  lb/hr TPY 

K 
. .  

.. . ,.. 

Adsorber for both voc 0.2 0.9 
Tunnel Kiln Stacks NOX 4.0 17.6 

so2 21.2 93.3 
PM 10.2 44.8 
co ' 1.3 5.8 
HF 0.9 3.9 

(1) Emission point identification - either specific equipment designation or 
emission point number from plot plan. 

(2) Specific point source name. For fugitive sources use area name or 
I fugitive source name. 

( 3 )  VOC - volatile organic compounds as defined in General Rule 101.1 
B SO2 - sulfur dioxide 

NOx - total oxides of nitrogen 
CO - carbon monoxide 
HF - hydrogen fluoride 
PM - particulate matter (all forms) 

* Emission rates are based on and the facilities ar$ limited by the 
following maximum operating schedule; are based upon simultaneous 
operation of both kilns: 

Hrs/day 24 Dayslweek 7 Weekslyear 52 or Hrslyear 8,760 

f 
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BILLY J. MULLINS, JR., President 

Education 

Professional 
Traininq 
Courses 

Certification 

Professional 
Memberships 

Post Graduate Study Environmental Engineering at 
Southern Methodist University, Dallas, Texas 1970. 

M.S. 1969, New York University, New York, New York, 
in Civil Engineering (Air Resources). 

B.S. 1968, Texas Tech University, Lubbock, Texas, in Civil 
Engineering (Water Resources). Studies in Engineering at U.S. 
Naval Academy, Annapolis, Maryland, 1963-1 964. 

Attended Short Course on Air Pollution Engineering at 
the University of Texas at Austin, February 1970. 

Attended four-week management course presented by the 
American Management Association, 1976. 

Registered Professional Engineer 
Certified Visible Emissions Evaluator 
Certified Fallout Shelter Analyst 
Licensed Private Pilot (Multi-Engine-Land, Instrument) 
Diplomat in the American Academy of Environmental Engineers 
Inductee into the Stack Sampling Hall of Fame 

Air & Waste Management Association - Past.Chairrnan, Past Vice 
Chairman and Past Board of Directors 
Southwest Section: Past Chairman, Consultants Committee; Past 
Chairman, Source Measurement Committee 
Source Evaluation Society - Past President, Past Board of Directors 
American Management Association 



MU LLlN S 

Publications 

Teach in q 
Experience 

Co-authored "Sulfur Compound Emissions of the 
Petroleum Production Industry," December 1974. 

Co-authored "Field Procedure for Stabilizing Hydrogen 
Sulfide Samples to be Analyzed Using Modified 
Methylene Blue Technique," presented at the Conference 
on Ambient Air Quality Measurements, Austin, Texas, 
March 1975. 

Co-authored "Atmospheric Emissions Survey of the Sour 
Gas industry," October 1975. 

Co-authored "Technique for Insuring the Validity of 
Samples for High Concentrations of Sulfur Dioxide Using 
the EPA Method 5 Sampling Train," presented at the 
Third National Conference on Energy and the 
Environment, College Corner, Ohio, September 1975. 

Served as a lecturer in the Environmental Protection 
Agency's training course number 450, "Source Sampling 
for Particulate Pollutants," for two years from 
January 1974 to October 1975 and in March, 1992. 

Conducted a two-day training course entitled "Technical 
Assistance in Source Sampling" at Iowa State University, 
Ames, Iowa, for the Environmental Protection Agency, 
October 1974. 

Conducted EPA's training course number 450, "Source 
Sampling for Particulate Pollutants," for the EPA at 
Research Triangle Park, North Carolina, September 1975. 
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MULLINS 

Teachinq 
Experience 

Conducted a two-day short course entitled "Performing 
and Observing Source Sampling" at Dallas, Texas, 
July 1976, May 1977, October 1977, November 1987 and November 
1988; at Lake Charles, Louisiana, May 1977; at Casper, Wyoming, 
May 1977; and at Point Comfort, Texas, November 1992. 

Served as a lecturer in the Environmental Protection 
Agency's two-day seminar entitled "Asphalt Industry 
Environmental Solutions," presented in Dallas, Texas, on 
March 21 and 22, 1979. 

Conducted a two-day short course entitled "Performing 
and Observing Source Sampling" in Phoenix, Arizona in August, 
1990 for the State of Arizona, Department of Environmental Quality; 
in Lincoln, Nebraska, in March 1980 for the State of Nebraska, Air 
Quality Control Division. 

Directed and performed stack sampling on over 
2000 sources of which over 500 were sampled simultaneously 
using more than one sampling train at several points in 
the flue gas stream. 1972-present. 

Directed and performed over 200 short-term ambient air 
studies using mobile sampling vans and various ambient 
air sampling equipment. 1972-present. 

Designed, directed and operated over 20 permanent 
ambient air networks of various size and duration for a 
variety of parameters. 1972-present. 

Designed surface and underground drainage systems for 
residential subdivisions, public works projects, and 
shopping centers. 1969-1972. 

Designed several residential subdivisions including lot 
layout, street design, drainage design, and utility design. 

Technical 
Experience 

1969-1 972. 



MULLINS 

Research 
Proiects 

Supervised and conducted a study made by the Hawaiian 
Sugar Planters' Association to characterize the emissions 
for several bagasse-fired boilers. April-May 1976. 

Supervised and conducted a study made by the Rio 
Grande Valley Sugar Growers, Inc. to determine the area 
affected by the burning of sugarcane fields prior to 
harvesting. November 1974-April 1975. 

Supervised and conducted a study by a lightweight 
aggregate manufacturer to develop a material balance 
around the process through sampling and analysis of 
several parameters. November 1973. 

Conducted a study in New York City to attempt to 
develop a correlation in the ambient air between carbon 
dioxide and sulfur dioxide to provide a tool for 
predicting air pollution episodes. January-May 1969. 

Served as Chairman of the Engineering Foundation Conference on 
Stack Sampling and Source Evaluation in Santa Barbara, California, 
1985. 

Served as Session Chairman at the Engineering Foundation 
Conference on Stack Sampling and Source Evaluation in Hershey, 
Pennsylvania, 1984; in San Diego, California, 1993; and in Palm 
Coast, Florida, 1994. 

Related 
Proiects 



GORDON G. SMITH, Project Supervisor 1 

Education 

Professional 
Traininq 
Courses 

Technical 
Experience 

B.S. 1988, University of Massachusetts, Amherst, Massachusetts, in 
Environmental Design. 

A S .  1986, Stockbridge School of Agriculture, Amherst, 
Massachusetts, in Landscape Operations. 

Attended 40-hour Occupational and Environmental Training Program 
on Hazardous Materials (CFR 1910.120) Dallas, Texas, April 1992. 

Participated in the sampling of over 150 sources, including several of 
which were sampled simultaneously using more than one sampling 
train. Thoroughly trained in all EPA testing procedures. 
1992-present. 



TIM STARTZ, Project Supervisor 

Education 

Professional 
Traininq 
Courses 

Technical 
Experience 

B.B.A. 1991, University of Texas at Arlington, Arlington, Texas, 
in Management with a minor in Accounting. 

Attended 40-hour Occupational and Environmental Train.ing Program 
on Hazardous Materials (CFR 1910.120) Dallas, Texas, April 1992. 
Also attended an 6-hour refresher course, February 1995. 

Participated in the sampling of over 300 sources, including 
several of which were sampled simultaneously using more than one 
sampling train. Thoroughly trained in all EPA testing procedures. 
1992-present. 

Experienced in the analysis of commercial calibration gas cylinders 
for CO,, 0,, NO,, SO,, and CO. 

Experienced with the Modified Method 5 Sampling Train (Method 0010). 

Experienced with the Chrome 6 Sampling Train. 

Experienced with the PM,, Sampling Train. 

Experienced with various multiple metals and acid gas sampling trains. 

Experienced with the VOST sampling procedure (Method 0030). 

Experienced with calibration techniques for all field testing equipment. 

Has performed on-site SO, analysis. 

Has performed on-site H,S analysis. 
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STARTZ 

Thoroughly trained in the operation and routine maintenance of the 
following: 

Thermo Environmental Model lOAR and 10s Oxides of Nitrogen 
Analyzers 
Teledyne Model 326 Oxygen Analyzer 
Ratfisch Model RS-55 Total Hydrocarbon Analyzer 
Horiba Model PIR 2000 Carbon Dioxide Analyzer 
J.U.M. Model VE-7 Total Hydrocarbon Analyzer 
Western Research 721 M Sulfur Dioxide Analyzer 
Thermo Environmental Model 48 Carbon Monoxide Analyzer 
Anarad 880 Oxides of Nitrogen Analyzer 
Anarad 23 Oxygen Analyzer 
Anarad 30 Sulfur Dioxide Analyzer 
Anarad 50C Carbon Dioxide Analyzer 
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DALE GREENFEATHER, Environmental Technician I 

Education B.S. 1994, Wichita State University, Wichita, Kansas, in Geology. 

Technical 
Experience 

Participated in the sampling of over 25 sources, including 
several of which were sampled simultaneously using more than 
one sampling train. Thoroughly trained in all EPA testing procedures. 
1994-present. 

K-9 




