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Emissfon Factor Devel00 for Stack Testinq of Scrubber Stack at  I Bora1 Bricks. Henderson Plant in Februaw. 1996 

t :. i by METCO 

Kiln 1 - 
Schedule: 42 carslday 

2.916 bricwcar 
Brick Weight: 4.10 iblfired brick (verified by quality control reports) 

- I I I day I ton 4.1 lb - 42 caf 2.916 W 

w €a4 b H & (  24 hr I 2000 ib 
- - 10.46 ton/hr 

Kiln 2 - 
Schedule: 42 carslday 

2.955 bricwcar 
Brick Weight: 4.10 lblfired brick (verified by quality control reports) 

- - I I I 4.1 Ib d a y 1  ton 42 caf 2,955 W 
bH&( 24 hr 1 2000 ib w Eaf 

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

- I k 
I 21.06 ton 

10.19 Ib 
k 

- 

filterable PM = 0.48 Iblton I 
Emission Factor Summaw: 

Notes: 

Pollutant Avg. Emission Rate Avg. Emission Factor 

10.19 iblhr 0.48 Iblton 
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SOURCE EMISSIONS SURVEY 
BORAL BRICKS, INC. 

ABSORBER INLET DUCT 
HENDERSON, TEXAS 

ABSORBER STACK (EPN-K) AND 

FILE NUMBER 96-30 

INTRODUCTION 

METCO Environmental, Dallas, Texas, conducted a source emissions survey of Bora1 

Bricks, Inc., located in Henderson, Texas, on Februav 14 and 15, 1996. The puipose 

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

fluoride, and oxides of nitrogen being emitted to the atmosphere via the Absorber Stack 

(EPN-K). The concentrations of hydrogen fluoride were also determined at the 

Absorber Inlet Duct. 

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

Regulations, Title 40, Chapter I, Part 60, Methods 1,2,3B, 4,5,7E, and 138; and in 

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

96-30 -1- 



1 

-1 

. .. . ,.. 
' !  

I 

b'5i 

! 

I 
i 

I 

96-30 -2- 

i 

i 

E 
& 
N 
0 
I 
E 
E 



SUMMARY OF RESULTS 

Absorber Stack (EPN-K) 

Stack Flow Rate - 

29.92 "Hg, 68°F (760 rnrn Hg, 20°C) 

96-30 -3. 
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1 2 3 Run Number 

Oxides of Nitrogen Emissions - ppm 23.6 24.2 24.8 

Oxides of Nitrogen Emissions - I b s h  6.83 7.44 7.40 

SUMMARY OF RESULTS 
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SUMMARY OF RESULTS 

Absorber Inlet Duct 

** 
29.92 'Hg, 68°F (760 mm Hg, 20°C) 
Calculated using the flow rate measured during the corresponding tests on the 
Absorber Stack (EPN-K). 

96-30 -5- 



DISCUSSION OF RESULTS 

Absorber Stack !EPN-Y 
The three tests for particulate matter, hydrogen fluoride, 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 on the reference method monitor prior to testing were valid. The indicative 

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

percentages for the three tests were within 10.6 percent of the mean value. The 

measured flow rates (a,) for the tests were within 3.0 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 1.7 percent. 

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

showed a range of -3.3 percent to +6.3 percent variation from the mean value. 

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

showed a range of -2.8 percent to +2.5 percent variation from the mean value. 

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

showed a range of -5.4 percent to +3.0 percent variation from the mean value. 

96-30 -6- 



- 
The three tests for hydrogen fluoride appeared to be valid representations of the actual 

concentrations during the tests. All leak checks performed on the sampling train 

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 2.4 percent of the mean value. 

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

showed a range of -6.8 percent to +8.4 percent variation from the mean value. 

96-30 -7- 



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 a constriction in the stack and 6 feet 5 112 inches (1.09 stack diameters) upstream 

from the outlet of the stack. 

The sampling location on the Absorber Inlet Duct is approximately 30 feet above the 

ground. The sampling port is located in a transition zone of the inlet duct. 

96-30 -8- 
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SAMPLING LOCATION 

Absorber Inlet Duct 
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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, 2,3B, 4,5, 7E, 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 Absorber 

Stack (EPN-K), in order to determine the uniformity and magnitude of the flow prior to 

testing. Several 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 sample was collected and analyzed according to EPA Method 36 

during each test on the stack. 

96-30 -1 1- 
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Triplicate samples for particulate matter and hydrogen fluoride were collected on the 

stack. The samples were taken according to EPA Methods 1, 2, 36,4,5,  and 138; and 

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

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

twenty-four traverse points for a total sampling time of 72 minutes. 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 Quartz Fiber Filter and Teflon Support @ 248°F * 25°F 

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

lmpinger 
Number Contents Amount - 

1 HPLC Water 100 ml Particulate Matter and 

2 HPLC Water 100 ml Particulate Matter and 

Hydrogen Fluoride 

Hydrogen Fluoride 

Moisture 

4 Silica Gel 200 g Moisture 

_-_____- 3 Empty 

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. 

96-30 -12- 
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Triplicate samples for hydrogen fluoride were collected on the inlet duct. The samples 

were taken according to EPA Methods 4 and 136; and the "Sampling Procedures 

Manual, Texas Air Control Board, Revised July 1985." For each run, samples of 

twenty-four minute duration were taken isokinetically at each of the three traverse 

points for a total sampling time of 72 minutes. Data was recorded at five-minute 

intervals. Reagent blanks were submitted. 

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

Heated Glass Probe @ 248°F i 25°F 
Heated Glass Fiber Filter and Glass Support @ 248°F * 25°F 

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

lmpinger 
Number Contents A!liQua - 

1 HPLC Water 200 ml Hydrogen Fluoride 

2 HPLC Water 200 ml Hydrogen Fluoride 

3 HPLC Water 200 ml Hydrogen Fluoride 

Moisture 

5 Silica Gel 200 g Moisture 

--__---- 4 Empty 

The hydrogen fluoride samples were analyzed by ion chromatography. 

96-30 -13- 



s of N i t r o w  

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

Thermo Environmental Model 1 OS 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) 

46.2 ppm NO in N, (BAL 1881) 

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. 

96-30 -1 4- 



DESCRIPTION OF TESTS 

Personnel from METCO Environmental arrived at the plant at 1:45 pm. on Wednesday, 

February 14, 1996. After meeting with plant personnel, the equipment was moved onto 

the Absorber Stack (EPN-K) and Inlet Duct. The equipment was secured for the night 

and all work was completed at 530 p.m. 

On Thursday, February 15, work began at 7:OO a.m. The monitor was calibrated and 

the equipment was prepared for testing. The preliminary data was collected. The first 

set of tests for particulate matter, hydrogen fluoride, and oxides of nitrogen on the 

Absorber Stack (EPN-K) began at 851 a.m. Testing continued until the completion of 

the third set of tests at 2:OO p.m. 'The first test for hydrogen fluoride on the Absorber 

Inlet Duct began at 851 a.m. Testing continued until the completion of the third test at 

158 p.m. 

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

of the sampling locations 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) and Inlet Duct, located in 

Henderson, Texas, were completed at 4:15 p.m. on Thursday, February 15, 1996. 

/ 

lins, Jr., P.E. '" 
President 
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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 a 

constriction in 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 

96-30 

Percent of Diameter 

2.1 

6.7 

11.8 

17.7 

25.0 

35.6 

64.4 

75.0 

82.3 

88.2 

93.3 

97.9 

A- 1 

Distance 
EumwlIl 

1 112" 

4 13/16" 

8 7/16 

12 518 ' 
17 718 ' 

25 711 6 " 

45 15/16 

53 112 " 

58 314 " 

62 1511 6 " 

66 911 6 " 

69 718 I' 



APPENDIX A 

Location of Sampling Points 

Absorber Stack (EPN-K) 

96-30 A-2 



APPENDIX A 

Location of Sampling Points 

Absorber Inlet Duct 

The sampling port is located in a transition zone of the duct. The locations of the 

sampling points were calculated as follows: 

Sample points 

96-30 
Not to Scale 

A-3 
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Nomenclature and Equations 
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Calculation of Source Emissions 
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NOMENCLATURE FOR CALCULATIONS 

English 
ynits 

in.* 

grldscf 

grldscf' 

g r/C F 
@ stack 

conditions 

g r/C F 
@ stack 

conditions 

Ibshr 

Ibs/hr 

in. 

32.174 Wsec2 

mg 

Metric 
ynits 

m2 

gldscm' 

gldscm' 

g/m3 

g/m3 

kglhr 

kglhr 

m 

mg 

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 

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 

8-2 



English Metric 
yaits ynits 

18 Ib/lb-mole 

rng mg 

Ib/lb-mole g/g-mole 

28.96 Ib/ 
Ib-mole 

Ib/lb-mole g/g-mole 

"Hg mrn Hg 
Absolute 

"H,O mm H,O 

rnrn Hg 

"H,O rnrn H,O 

29.92 "Hg 760 rnm Hg 

Abso '"B ute 

ACFM 

DSCFM' 

21.83 "Hg- 
ft3/lb-mole"R 

"F 

m3/hr 

dscm/hr' 

"C 

29.92 "Hg, 68°F (760 rnrn Hg, 20°C) 

Molecular Weight 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 



English 
llnits 
min 

"F 

528"R 

n3 

dscf' 

fPm 

ml 

scr 

0.0752 Ibs/ft3 

1 glml 

62.32 Ibs/t't3 

Metric 
llnits 
min 

"C 

293°K 

m3 

dscm' 

mlsec 

ml 

scm' 

Net time of test 

Stack Temperature 

Standard Temperature 

Volume of dry gas sampled 63 meter 
conditions 

Volume of dry gas sampled 63 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 Fluid 

Standard Conditions: 29.92 "Hg, 68°F (760 mm' Hg, 20°C) 

29.92 "Hg, 68°F (760 mm Hg, 20°C) 6-4 



n, ,,, . .. 

"m Pb + - 
13.6 

T, + 460 ' s fd  I 

"1 
! 

EXAMPLE CALCULATIONS 

1. Volume of dry gas sampled at standard conditions.' 

I T,,, + 460 
. .  
Vm,,, = 17.65 Vm 

Vm, = dscf x 0.028317 = dscm 

2. Volume of water vapor collected at standard conditions.' 

VwWs = 0.0472 (V, - gms SO, - gms H,S) = scf 

= scf x 0.028317 = scm vwgas 

3. Percent moisture in stack gas. 

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 8-5 



4, .:Mole fraction of dry gas. 

100 -%M 
100 

Md = 

5. Average molecular weight of dry stack gas. 

= glpmole 

6. Molecular weight of stack gas. 

MW = MW, x Md + 18 (1 - MJ = Ibllbmole = glpmole 

7. Percent excess air at sampling point. 

-. 100 I%O, - 0.5% COI 
- L  %EA = 

0.265 (YON,) - [(%02) + 0.5 ("ACO)] 

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 mrn Hg, 20°C) B-6 
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9. . Stack velocity at stack conditions. 

'2 
f l P  average = fpm 

(T,  + 460) 
V, = 5,123.8 Cp [ p, M W ]  f i p  average = fpm 

V, = fpm x 0.00508 = mlsec 

IO. Dry stack gas volume at standard conditions.' 

p, X -  
Tstd V, x A, x M,x 1 Q, = - 

144 T, + 460 Psrd 

0.123 V , x A , x M , , x P  
T, + 460 0, = = DSCFM 

0, = DSCFM x 1.6990 = dscmlhr 

11. Actual stack gas volume at stack conditions. 

= ACFM v s  XA,  0, = 
144 

0, = ACFM x 1.6990 = m31hr 

29.92 "Hg, 68°F (760 mrn Hg, 20°C) B-7 



12. :..Percent isokinetic. 

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

Md X Tsld x P, x Tt x V, - [ 3 
1039 V,, x (T, + 460) 

Md x P, x Tt x V, x 0,' 
%I = 

13. Particulate - probe, cyclone, and filter. 

mf x 1 gr c, = - 
Vm,, 64.8 mg 

C, = 0.0154 x - m, = gridscf" 
vmstd 

C, = gddscf x 2.290 = gldscm' 

14. Particulate total. 

C,, = gridscf x 2.290 = gldscm' 

29.92 "Hg, 68°F (760 mm Hg, 20°C) 8-8 
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15. Particulate - probe, cyclone, and filter at stack conditions. 

17.65 x C, x P, x M, 
T, + 460 = grfCF caf  = 

C,, = gdCF x 2.290 = g /m3  

16. Particulate - total, at stack conditions. 

17.65 x C, x P, x M, 
T, + 460 = gdCF Cau = 

Cau = gdCF x 2.290 = glm3 

17. Particulate - probe, cyclone, and filter. 

60 min 1 lb Caw = C, x 0, x 
1 hr 7000 gr 

Caw = 0.00857 x C, x 0, = lbdhr 

Caw = Ibsfhr x 0.4536 = kglhr 

18. Particulate -total. 

C, = 0.00857 x C,, x Q, = Ibdhr 

C, = Ibsfhr x 0.4536 = kglhr 

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 6-9 



EXAMPLE CALCULATIONS 

Ibs/hr = ag.- x 2.205 x lO-'Ibs/mg x DSCFM' x 60 minhr 
Vmnd 

Vm,, = Volume of dry gas sampled (dscf') 

DSCFM' = Stack Flow Rate 

ppm = .ma x 2eQ4 
Vmsfd(rn3) MW 

24.04 = Ideal Gas Constant liters/g-mole 

Vm,, = Volume of dry gas sampled (m3*) 

MW = Molecular Weight 

Comoound 
Hydrogen Fluoride 

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) 

cular W e i m  

20.01 

R-10 
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EXAMPLE CALCULATIONS 

Ibs/hr = ppm x CF x 60min/hr x DSCFM' 

CF = Conversion Factor for pprn to Ibs/scf' 

* 29.92 "Hg, 68°F (760 rnm Hg, 20°C) 

B-11 
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EXAMPLE CALCULATIONS 

Equation 6C-1 

Where: Cws = 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 



I RUN# 
I 

DATE 

BEGIN 
TIME 

END 
I TIME 
I 
1 P(b) 
I 
I 
I P(m) 
I 
I 
I V(m) 
I 
I 
I T(m) 
I 
I 
I V(m[std])' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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 I @ STANDARD CONDITIONS* 
I I 
I V(W) I TOTAL WATER COLLECTED, 
I I IMPINGERS & SILICA GEL 
I I 
I V(w[gas]) I VOLUME WATER VAPOR 
I I COLLECTED @ STANDARD 
I I CONDITIONS* 
I %M I MOISTURE IN STACK GAS 
I I BY VOLUME 

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

'Hg Abs. 
(mm Hg) 

"H20 
(mm H20) 

fLA3 
(m"3) 

DEG.F 
(DEG.C) 

DSCF 
(DSCM) 

ml 

SCF 
(SCM) 

% 

B-13 

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 1  
I 
I 

02-15-96 I 
I 
I 

0851 I 
I 
I 

1005 I 
I 
I 

29.49 I 
(749) I 

I 
0.919 I 
(23.3) I 

I 
40.346 I 
(1.142)l 

I 
78 I 

I 
39.123 I 

(26) I 

(1 .I 08) 

63.1 

2.978 
(0.084) 

7.07 

2 1  
I 
I 

02-15-96 I 
I 

1053 I 
I 
I 

1207 I 
I 
I 

29.52 I 
(750) I 

I 
0.966 I 
(24.5) I 

I 
41.598 I 
(1.178) I 

I 
81 I 

I 
40.159 I 

(27) I 

(1.137) 

56.0 

2.643 
(0.075) 

6.1 8 

3 1  
I 

02-15-96 

1246 

1400 
I 
I 

29.50 I 
(749) I 

I 
0.938 I 
(23.8) I 

I 
40.930 I 
(1 .I 59) I 

I 
83 I 

(28) I 
I 

39.339 I 
(1 .I 14) I 

I 
52.4 I 

I 
I 

2.473 I 
(0.070) I 

I 
5.92 I 

I 



1 

Md I MOL FRACTION OF DRY GAS I 
I 
I 

c02 I 
I 
I 

0 2  I 
I 

I 
I co 
I 
I 
I N2 
I 
I 
I %EA 
I 
I 
I MWd 
I 
I 
I MW 
I 
I 
I DELTA P 
I 
I 
I Ts 
I 
I 
I Ps 
I 
I 
I vs 

I 
I 
I 
I 
I 
I 
I 
I EXCESS AIR @ SAMPLING 
POINT 

MOLECULAR WEIGHT OF 
DRYSTACKGAS 

MOLECULAR WEIGHT OF 
STACK GAS 

VELOCITY HEAD OF STACK 
GAS 

STACK TEMPERATURE 

STACK PRESSURE 

STACK VELOCITY @ STACK 
I I CONDITIONS 
I I 
I As I STACK AREA 
I I 
I I 
I Qs 
I I STANDARD CONDITIONS 

I DRY STACK GAS VOLUME @ 

I 
I 

Yo I 
I 
I 

% I 
I 
I 

% I 
I 
I 

% I 
I 
I 

% I 
I 
I 

LBRB-MOLE I 
@@-MOLE) I 

I 
LB/LB-MOLE I 
(g/g-MOLE) I 

I 
"20 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 
(SQ.METERS) I 

I 
DSCFM I 
(DSCM/HR) I 

I I I 
I Qa I ACTUAL STACK GAS VOLUME ACFM I 
I I @ STACK CONDITIONS (mWHR) I 

' 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) B-14 

0.9293 I 
I 
I 

2.2 I 
I 
I 

16.4 I 
I 

0.0 

81.4 

317.2 

I 
29.01 I 

(29.01)l 
I 

28.23 I 
(28.23) I 

I 
0.396 I 

I 
436 I 
(224)l 

I 
29.47 I 

I 
2,687 I 

(13.65) I 
I 

4,001 I 
(2.58) I 

I 
40,417 I 

(68,668)l 
I 

74,664 I 
(126,854)l 

(10.1)l 

(749)l 

0.9382 I 
I 
I 

2.3 I 
1 
I 

16.6 I 
I 

0.0 

81.1 

339.4 

I 
29.03 I 

(29.03) I 
I 

28.35 I 
(28.35) I 

I 
0.440 I 
(1 1.2) I 

I 
440 I 

(227) I 
I 

29.49 I 
(749) I 

I 
2,835 I 

(14.40) I 
I 

4,001 I 
(2.58) I 

I 
42,890 I 

(72,870) I 
I 

78.770 I 
(133,830) I 

0.9408 

2.3 

16.5 

I 
0.0 I 

I 
I 

81.2 I 
I 
I 

328.8 I 
I 
I 

29.03 I 
(29.03) I 

I 
28.38 I 

(28.38) I 
I 

0.414 I 
(10.5)l 

I 
441 I 

(227) I 
I 

29.47 I 
(749) I 

I 
2,752 I 

(13.98)l 
I 

4,001 I 
(2.58) I 

I 
41,675 I 

(70,806) I 
I 

76,460 I 
(1 29,906) I 



I Tt 
I 
I 
I Dn 
I 
I 
I %I 
I 
I 
i Mi 
I 
I 
I Mt 
1 
I 
I Can 
I 
I 
I Cao 
I 
I 
I Cat 
I 
I 
I Cau 
I 
I 
I Caw 
I 
I 
I Cax 
I 

I NET TIME OF TEST 
I 
I 
I SAMPLING NOZZLE DIAM. 
I 
I 
I PERCENT ISOKINETIC 
I 
I 
I PARTICULATE - PROBE, 
I CYCLONE AND FILTER 
I 
I PARTICULATE -TOTAL 
I 
I 
I PARTICULATE - PROBE, 
I CYCLONE AND FILTER 
I 
I PARTICULATE -TOTAL 

MINUTES 

IN. 
(m) 

70 

mg 

mg 

grlDSCF' 
(g/DSCM) 

ar/DSCF' 
TgIDSCM) 

PARTIC.-PROBE, CYCLONE gr/CF 
AND FILTER @ STACK COND. (glm3) 

PARTICULATE -TOTAL @ grlCF 
STACK CONDITIONS Wm3) 

PARTICULATE - PROBE, LBSIHR 
CYCLONE AND FILTER . (KgMR) 

I 
I PARTICULATE -TOTAL LBSMR 
I (KgMR) 

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 

72 I 
I 
I 

0.260 I 
(0.007) I 

I 
101.7 I 

I 
I 

64.1 I 
I 
I 

79.4 I 
I 
I 

0.0252 I 
(0.0578) I 

I 
0.0313 I 

(0.071 6) I 
I 

0.0136 I 
(0.031 2) I 

I 
0.0169 I 

(0.0387) I 
I 

8.74 I 
(3.96) I 

I 
10.83 I 
(4.91) I 

72 I 
I 
I 

0.260 I 
(0.007) I 

98.4 

56.7 

69.9 
I 
I 

0.0217 I 
(0.0498) I 

I 
0.0268 I 

(0.0614) I 
I 

0.0118 I 
(0.0270) I 

I 
0.0145 I 

(0.0332) I 
I 

7.99 I 
(3.63) I 

I 
9.85 I 

(4.47) I 

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

B-15 

72 I 
I 
I 

0.260 I 
(0.007) I 

99.2 

66.4 

70.7 
I 
I 

0.0260 I 
(0.0595) I 

I 
0.0277 I 

(0.0634)l 
I 

0.0141 I 
(0.0323) I 

I 
0.0150 I 

(0.0344) I 
I 

9.28 I 
(4.21)l 

I 
9.88 I 

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

UNIT TESTED: 

SOURCE EMISSION SURVEY 

96-30 
BORAL BRICKS 
HENDERSON, TEXAS 
ABSORBER INLET DUCT 

SOURCE EMISSION CALCULATIONS 

I RUN# 

DATE 

BEGIN 
TIME 

END 
I TIME 
I 

* 68 Deg.F, 

I 

BAROMETRIC PRESSURE 

ORIFICE PRESSURE DROP 

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 8 SILICA GEL 
I 
I VOLUME WATER VAPOR 
I COLLECTED @ STANDARD 
I CONDITIONS' 
I MOISTURE IN STACK GAS 
I BY VOLUME 
I MOL FRACTION OF DRY GAS 
I NET TIME OF TEST 

"Hg Abs. 
(rnrn Hg) 

'"20 
(rnrn H20) 

n .~3  
(rn"3) 

DEG.F 
(DEG.C) 

DSCF 
(DSCM) 

I 
rnl I 

I 
I 

SCF I 
(SCM) I 

I 
Yo I 

I 
I 

MINUTES I 

29.92 "Hg (20 Deg.C, 760 rnrn Hg) 

1 1  
I 
I 

02-15-96 I 
f 
I 

0851 I 
I 
I 

1003 I 
I 
I 

29.49 I 

I 
0.500 I 
(12.7)l 

I 
28.719 I 
(0.813)l 

I 
76 I 

I 
27.923 I 
(0.791)l 

I 
39.2 I 

I 
I 

1.850 I 
(0.052) I 

I 
6.21 I 

I 
0.9379 I 

72 I 

(749) I 

(24) I 

2 

02-15-96 

1053 

1205 

I 
29.52 I 
(750) I 

I 
0.500 I 
(1 2.7) I 

1 
28.974 I 
(0.820) I 

I 
79 I 
(26) I 

I 
28.043 I 
(0.794) I 

I 
41.2 I 

I 
I 

1.945 I 
(0.055) I 

I 
6.48 I 

I 
0.9352 I 

72 I 

3 

02-15-96 

1246 

1358 

I 
29.50 I 

I 
0.500 I 
(1 2.7) I 

I 
29.096 I 
(0.824)l 

I 
79 I 
(26) I 

I 
28.142 I 
(0.797)l 

I 
40.0 I 

I 
I 

1.888 I 
(0.053)l 

I 
6.29 I 

I 
0.9371 I 

72 I 

(749) I 

B-16 
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EauiDment 
Pitot Tube #12-5-1 (17) 

Pitot Tube #17-5-2 (71) 
.., 

Probe Tip #11-5 

Dry Gas Meter #17-1 (1 1) 

Stack Unit Orifice #17-1 (1 1) 

Digital Temperature 
Indicator #17-1 (1 1) 

APPENDIX C 

Calibration Data 

on F a w  

0.808 01/09/96 

0.806 12/29/95 

0.260 

0.981 

Dry Gas Meter #17-2 (17) 

Stack Unit Orifice #17-2 (17) 

Digital Temperature 

1.037 

Indicator #17-2 (17) 

Barometer #17-1 (6) 

01/03/96 

12/29/95 

12/29/95 

12/29/95 

12/27/95 

12/28/95 

12/27/95 

01/12/96 

96-30 c- 1 



PITOT TUBE CALIBRATION 

Date: 9 5  qNuQrLf  /?46 Time: /oo 2- 

Pitot No.: I 2 - 5- I T,: 76 O F  
Pitot Dimensions: h'' K 5 ' C,& 0.990 

Summary of Results: 
J 

. J  
Normal high side calibration factor 0.XOB 

variation + 0.97 1. 
variation - I,qq%" 

variation + o .,t%' 

J 
Normal low side calibration factor 0.807 

variation - I.3Lydd 

Calibrator: E m  Sfark 

c-2 



PITOT TUBE CALIBRATION 

Date: a4 0 ec I; Time: // 30 
Pitot NO.: I 3 - S - T,: 7 0  "F 

Pitot Dimensions: 'I.(" Y s * cmd: 0.990 

Calibration 
Standard 

Selling mark IPS Start End E High 
Motor 

I 

I 

..... 
Average' 

j Cal. j 
Factor Low 

I 1 

Summaw of Results: 

Cal. 
Factor 

. 
Normal high side calibration factor c3.86(, / 

variation + 0-9s y /  
/ 

variation - o.g.y%J' 
Normal low side calibration factor O.RI0 / .  / 

I ..$GT / variation + / 
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NOZZLE CALIBRATION 

Nozzle S e t  No. a 
- Date c f i n ’  91, Cal ibra tor :>mec,  /n r,ru bbc  

Reading 1 

Reading 2 

Reading 3 

Reading 4 

Reading 5 

Reading 6 

Reading 7 

Reading 8 

Reading 9 

Reading 10 

Average 

Reading 1 

Reading 2 

Reading 3 

Reading 4 

Reading 5 

Reading 6 

Reading 7 

Reading 8 

Reading 9 

Reading 10 

Average 

2 - 
Q. 113 

0. r7a 

0.11% 

-&?LIA 
0.113 

0.173 

0.11 I 

0.11% 

on% 

6 - 
rn 
0.309 

0 307 
0.309 
3.358 
0.308 
0.308 

0.308 
0.3 08 

1 2  - 7 8 9 10 11 

n..Glao 0 3  I oG3 0 . G  0.25 



-! ’,, . 

AH 
(“HzO) 

0.5 

1.0 

1.5 

2 .0  

3.0 

4.0 

Dry Gas Meter Calibration 

Dry Gas Meter Number - n- I 

0.q3 6 
0.978 
0.982 

0.9 8a 
0.9 s3 
0.913 

Average 0.981 ’ Variation: + 0.20 ‘90 1 

Calibrator:  

Checked by: 

‘DG 2 l i t e r s / m i n .  = 1.000 

c-5 
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DRY GAS METER CALIBRATION 

Meter Number: 17 * 1 
Date: /&-I 8-95 

Calibrator: 

Wet Test Meter Vm,, 
Dry Gas Meter Vm,, 

Calibration Factor (C,,) = 

P,: 29.49 "Hg 
Control Module Vacuum: 50 "Hg 

1 
Run No.: 

/ 
1- + 

Wet Test Meter Vm,, = 17.65 x 5.aa' 79 I (C,) = 5 102 dcsf 

W Gas Meter Vrn,, = 17.65 x5.3Lf.I 



DRY GAS METER CALIBRATION 

Mete r  Number:  17-i Calibrator: 
Date: I a-27- q5 

Wet Test Meter Vm,, 
Dry Gas Meter Vrn,,d 

Calibration Factor (C,J = 

Run No.: I @  1.00" k/, - 0 P,: a147 "Hg 
Control Module Vacuum: 5.0 "Hg 

1.00 
+ /' 

Dry Gas Meter Vm,,d = 17.65 ~5.126 [ + 13.3.0 1 = 5.033 dcsf 

c-7 



DRY GAS METER CALIBRATION 

Meter Number: I ?  1 Calibrator: 5h;tl 

Wet Test Meter Vmsld 

Dry Gas Meter Vm,,d 
Calibration factor (CDG) = 

Run No.: 1 @ /.so1' ffp 27.67 "Hg P,: 

Control Module Vacuum: s,o "Hg 

Dry Gas Meter Vms,d = 17.65 x lO.Zlf 

C-8 



DRY GAS METER CALIBRATION 

Calibrator: Meter Number: 13- 1 
Date: /a./ag/ss 

Wet Test Meter Vm,, 

Dry Gas Meter Vm,, 
Calibration Factor (COG) = 

(No.& 

- 

Control Module Vacuum: 5.0 "Hg 

aI.4' 13.6 J Dry Gas Meter Vm,, = 17.65 x 10.26 

10.028 
c-9 
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DRY GAS METER CALIBRATION 

Meter Number: i3- 1 Calibrator: h sh+ 
Wet Test Meter Vm,, 
Dry Gas Meter Vm,, 

Calibration Factor (C,,) = 

Run'No.: I 3 .d  H&o P,: 29.69 "Hg 
Control Module Vacuum: 5 0  "Hg 

- 3 . 3  

f i 

Wet Test Meter Vm,, = 17.65 xlo.SI$ xo.99 I (C,, =/().I? dCSl 

- c,= lo. 142 - 
IO. 366 
c-10 



.' ., 

DRY GAS METER CALIBRATION 

MeterNumber: /7 I 
Date: 17Izq 1s s 

Calibrator: % U ( 5 m A , l  

Wet Test Meter Vm,, 
Dry Gas Meter Vm,,d 

Calibration Factor (CDG) = 

Run No.: @ P,: 2 x 6 6  "Hg 
Control Module Vacuum: S 0 "Hg 

J 
- 3 YO + 

Wet Test Meter Vm,, = 17.65 ~(6.235- 

L-11 ! 



DRY GAS METER CALIBRATION 

Wet Test Meter Vm,, 
Dry Gas Meter Vm,, 

Calibration Factor (CDG) = 

... 

J -(. 20 

29.66 + 
Wet Test Meter Vm,, = 17.65 x 2.03-6 , [ 72. + ':to] ~1 ,003  (C,) = z a 0 g d c s f  

/ Dry Gas Meter Vm,, = 17.65 x 2.072-  [ 24.66 ~~ - + 13'6 ] = z.oZ/dcsf 
0.0 1 

.+ 460 

c-12 
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DIGITAL TEMPERATURE INDICATOR NO. 17- I 
CALIBRATION DATA 

Date: la-2s 75 

Mercuw 

M&ia 
Ambient Air 

Ice Bath 

Boiling Water 

Oven 

Oven 

Oven 

Oven 

Meter Adjusted? Yes No / 

Calibrator: .h %$,!, 
Checked By: f( q 0 2 -  

C-14 



AH 

0.5 

1.0 

1.5 

2.0 

3.0 

4.0 

Average 

Dry Gas Meter Ca l ib ra t ion  

Dry Gas Meter Number - 

C a l i b r a t o r :  

Checked by: , jplra I/-- 



DRY GAS METER CALIBRATION 

MeterNumber: 17- 2 
Date: i A \ a y \ 6  Calibrator: w 

Wet Test Meter Vm,, 
Dry Gas Meter Vm,, 

Calibration Factor (CDo) = 

P,: 2% 6 1 "Hg - 
Control Module Vacuum: 5 6  "Hg 

Wet Test Meter Vrn,,d = 17.65 x5,Y95- 

Dry Gas Meter Vm,, = 17.65 x 

- 0,PlDOl 

77 i- 460 

C-16 

J 
= FJ?/ dcsf 
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DRY GAS METER CALIBRATION 

Meter Number: (3% 
Date: I a\ay\.yii 

Calibrator: 

Wet Test Meter Vm,, 
Dry Gas Meter VmSld 

Calibration Factor (&) = 

Run No.: 1 @ 110 ;n 

Wet Test NLetec (No. - 3 )  

P,: W t b I  "Hg 
Control Module Vacuum: 5 0 "Hg 

Wet Test Meter Vm,, = 17.65 x F d 3 2  I 

Dry Gas Meter Vm,, = 17.65 x q, 136 

C-17 



DRY GAS METER CALIBRATION 

Meter Number: 17,3 
Date: I a\ a 

Calibrator: 

Wet Test Meter Vms,d 
Dry Gas Meter Vm,, 

Calibration Factor (C,,) = 

P,: 29.6 I "Hg - 
Control Module Vacuum: .5-, 0 "Hg 

wet Test NLeter (No. 3) 

m R e a d i n o =  L Readlna In 

Meiet 

Temp. Meter Meter 
em QKt 

J + 
Wet Test Meter Vm,,d = 17.65 x /a,7?q (C,) = /o,Y4Ydcsf 

M V O  
Dry Gas Meter Vm,, = 17.65 x 10 <3q 4': + 13.6 

f 460 
J 

= Io t IO0 dcsf 

C-18 
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DRY GAS METER CALIBRATION 

1 a\ w Meter Number: 1-7-2 Calibrator: 
Date: W\?C 

Wet Test Meter Vm,,d 
Dry Gas Meter Vm,, 

Calibration factor (CDG) = 

P,: -aq, I "Hg Run No.: I @  3,  Oin 0 
Control Module Vacuum: 5 9  "Hg 

a w  + 13.6 Wet Test Meter VmSld = 17.65 x jo,$yO 

c-19 



DRY GAS METER CALIBRATION 

Meter Number: 13-4 Calibrator: d d&+ 
Wet Test Meter Vm,,d 

Dry Gas Meter Vm,, 
Calibration Factor (&) = 

P,: a q d  "Hg 
Control Module Vacuum: 5TO "Hg 

-3.a 
/ 

x(+J,qq I (CJ = 10,j.W dcsf 
Wet Test Meter Vm,, = 17.65 x lO,?bY [ aq'bf+ 13.6 1 

460 

Dry Gas Meter Vm,, = 17.65 X IO. Tb3 

c-20 
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DRY GAS METER CALIBRATION 

Meter Number: 17-4 
Calibrator: w 
Wet Test Meter Vm,,d 
Dry Gas Meter 

Calibration Factor (C,,) = 

P,: 3 q , 6 /  "Hg 
Control Module Vacuum: '5e2 "Hg 

c-21 
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DRY GAS METER CALIBRATION 

Meter Number: 17-2 
Calibrator: w 
Wet Test Meter Vm,, 
Dry Gas Meter Vm,, 

Calibration Factor (CDG) = 

Run No.: I @ a Uim;v\ P,: 2 % 3 7  "Hg 

Control Module Vacuum: I "Hg 

+ 
Dry Gas Meter Vm,,d = 17.65 xa,o5'q 

c-22 
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DIGITAL TEMPERATURE INDICATOR NO. 17- 7 
CALIBRATION DATA 

Date: la\ 2 ? \9'jy 

Media Iime 
Ambient Air I030 
Ice Bath IO a0 
Boiling Water 10 Ll5' 
Oven j 1%- 
Oven I315 
Oven I 'I 1s- 
Oven -l!w?- 
Meter Adjusted? Yes No 

Mercury 
Temaerature 

Calibrator: .* 

Checked By: d- -- TdL 

C-24 
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BAROMETER CALI BRAT ION 
Barometer No. (7- ) 

Date: I- )a-96 
Time: 

Barometric Pressure @ Addison Field @ 719 ft. = 3 0 -  230 
- 0.719 

Absolute Pressure at Addison Field = 29..//' 
+ 0.083 

Absolute Pressure @ METCO @ 636 ft. = r%3Tl 
Barometer Reading = 8.5@ 

Variation = 

Barometer Adjusted? Yes - / No - 

Signature W&T/y of Calibrator 

C-25 
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_. Scott Specialty _- Gases, Inc. 
1290 COMBERMERE STREET, TROY, MI 48083 (810) 589-2950 FAX:(810] 589.2124 

q i CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS 
. . )  
. . I  

Customer Assay Laboratory 
METCO ENVIRONMENTAL 
Atin :Jim Monrrics 1290 Combcrmcrc Scott Project # : 572186 

Dallas. TX 75244 

Purchase Order:  3067 Scan Specialty Gascs. Inc 

. .  161 IS Doolcy Road Troy, MI 48083 

ANALYTICAL INFORMATION 
Thii scrlitication was pclrormcd a m r d i n  to EPA Tractability Pmlocol For Assay and Ccnitication orGascous 
Glibration Stand%& Roccdurs GI ;  Scpkrnkr, 1993. 

..y 
<:,, 

. .  

. .  
:::: . . I  

, :, . .  

.. 

Cylinder Number : ALM040839 Certificate Date: 10/26/94 Expiration Date: lOi26196 
Cylinder Pressure + : 1900 psig Previous Certificate Date : None - 
Cpmoonen(li 
Nitric Oxide 
Total Oxides of Nitrogen 

18.72 ppm 
19.10 ppm Reference Value Onty 

i l %  NIST Directly Traceable 

Balance Gas: Nitroeen 

.. 
NlRM 1684 4/1/96 kM-024582 95.2 ppm Nitric Oxide in Nibogcn 

MSTRUMEMATION 
InstrumenVModeVSerialf4 Last Date Calibrated Analytical Principle 
NO : HoribalOPE-235/483814 10/25194 Chernilurnincwencc 

ANALYZER READINGS (Z=Zero Gar R=Refcrcncc Gu T-test Gas FCorrelation Corfilcicnt) 

Components First Triad Analyrir Second Triad Analysis Calibration Curve 
Nitric Oxide ca~Uaaeo.;*.%..Cx2.o?.fi~ 

73=18.70 113;95.M 13=18.70 R 3 4 5 . M  B=l.DXXXXXm cv.mMMoxJ 
Am Cor d C v r t  C9. 18.73 pp" Am. Cmc d C u l  Cut 10.70 w o;o.mMMoxJ Ed.- 

Special Notes 

. 
Analyst / 

C-26 
MISPP-1 



- .  . l..' . . . . . . . . ':.. . . .. ... 
dcrNumber:', BAL1881 '..-; :- . ' .- ~ c r t i f i c i t e ' ~ a t e :  4111n4 .' Expiration Date :. 4/11/96 
der . . .  Pressure+: . . .  1900 psig ...; . Prtvious Certificate Date : None - . .  . 

*I% NlST Directly Traceable 
Reference Value Only 

.. 

Cylinder Number' Concentration 
. .  95.3 ppm Nib+ Oxide in Nitrogcn . ALM-024622 

. . . .  
. .  

, Last Date Calibrated Analytical Principle 
'. Chcmiluminesccncc . - .  j .  ,. :. 

. .  
.. 

. .  . .  
.. . 

. .  

. ." 
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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 Lboratory 
METCO ENVIRONMENTAL 
,41111 :Jim Monfrirs I290 Combermere Scon Project # : 572186 
161 15 Dooley Road 
Dallas. TX 75244 

Purchase Order : 3067 Scon Specialty Gases, Inc 

Troy. !.I1 48083 

ANALYTICAL INFORMATION 
This ccnification was pcrfomcd accordin lo EPA Traccabiliiy Protocol Far Assay and Certification of Gaseous 
Calibration Standards; Procedure GI; Scpfemkr. 1993. 

Cylinder Number : ALM038783 Certificate Date : 10/26/94 Expiration Date : 10/26/96 
Cylinder Pressure + : 1900 psig Previous Certificate Date : None - 
Comoonents 
Nitric Oxide 85.40 ppm 
Total Oxides of Nitrogen 86.10 ppm 

+I% NIST Directly Traceable 
Reference Value Only 

Balance Cas: Nitrogen 

Type Expiration Date Cylinder Number 
NTFN 1684 41 I I96 ALM-024582 

Concentration 
95.2 ppm Nitric Oxide in Nitrogen 

INSTRUME” 
InrtrumenUModeIJSerial U Last Date Calibrated Analytical Principle 
NO : HoribdOPE-235/483814 10/25/94 Chcmilumincsccnce 

ANALYZER READINGS (Z-Zrro Gas R=Rrfcrcncc CIS T=Tut Cas r=€orrclrtion CoeIIicicnt) 

Components First Triad Analysis 
Nitric Oxide Dale l W 1 W  RsrponraUnN mr 

~ 2 9 5 2 0  u v m  ~ 2 - 4 1 0  

~3=05m R J = ~ ~ X I  
AW c a x d c u a c f i  a m w  

Special Notes 

iecond Triad Analysis Calibration C U N ~  
b.<.-..A.B..caZ.o?.Lf 

TJ- M ~ 3 - x  m B = I  Omuxxxa c=o oooamm 
Ab-9 ~ ~ c ~ ~ c f l a ~ ~  o v  aaaam E-a maaom 



APPENDIX D 

Field Testing Data 

96-30 D- 1 
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n ",/ " * .I 

lmpinger BOX NO. 

lmpinger 1 Final Weight - / 7 -/ 
- Waler Weiqht Gain 

lmpinger 1 38.5 
/a* 2 

3. 0 

Initial Weight b1l . l  
Increase 38.5- lrnpinger 2 

lmpinger 3 

/o. Z lrnpinger 4 

lmpinger 3 Final Weight 477s  gso, = -- lrnpinger 5 

Increase 3.0 lmpinger 6 

lmpinger 4 Final Weight lmpinger 7 

7 

A q  i 33.  

V" = 

% lmpinger 2 Final Weight 
Initial Weight 
Increase 

lnilial Weigh! c v, = 

Initial Weight SlZ.7 63. /-- - v, Increase /! f' Total 

lrnpinger5 . 

lmpinger 6 

lmpinger 7 R 

- 

Moisture Content 

S V  VW,, = 0.0472 x vw = 0.0472 x 6.3- 1 - - 2.97s J 

D-3 
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7 a. 

lmpinger Box No. / 7 . 3  

lmpinger 1 Final Weighl 
Initial Weight 
Increase 

__  

-_ 

lmpinger 2 Final Weight 
lnilial Weighl 
Increase 

lmpinger 3 Final Weight 
" Initial Weight 

Increase 

lmpinger 4 Final Weight 
lnilial Weight 
Increase 

Water Weiqhl Gain 
lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

gso, = -- lmpinger 5 

lmpinger 6 

v, = 

v, = 

lmpinger 7 

Total 

d. 9 

8*6 

56.0 - = v, 

lmpinger 5 Final Weight Pb= 29.TL J %CO, = 2.3 - 
Increase v,= 56.od %/bco = 0.0 - 

P, = &9z& %N, = g/,/  ' 

Increase Avg@ = d,66D" T, = 7 t u -  

5-Y/ - "R 
Increase T,= #@>"F 900 "R 

Initial Weight v,= # 5 9 g  %o, = /d.6 - 
lmpinger 6 Final Weight AvgAP= 01 qv& A, = JOO/ Y 

D, = 0 . 2 6 0  - Initial Weight 

cp= ~ . 8 0 8 v  

T, = gl4F 

.- 

lmpinger 7 Final Weight p,= -Q.~o----Y,o 28 q?J'Hg 
m 

Initial Weight 

%EA: 332 (/" 
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lmpinger Box No. 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lrnpinger 5 

lrnpinger 6 

@j 
lmpinger 7 

. -. 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weghl 
Initial Weight 
Increase 

Final Weight 
lnilial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weght 
Initial Weight 
Increase 

L;5/* 2 
(,Iss 
3s-7 

Water Weight Gain 
lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

g s o *  = -- lrnpinger 5 

lmpinger 6 

v, = 

V" = 

lmpinger 7 

3s.7 

2 . 0  

s a  4 z v, 

VW,, = 0.0472 x VW = 0.0472 X sa .4 - - ci.Itt?-3 slt' 
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. I  

lmpinger Box No. / 3  -2 
Water Weiqht Gain 

Final Weight 7541 lmpinger 1 22.7 
Initial Weight +?/, 5 
Increase Q8:I lmpinger 2 4 . 0  

Final Weight 7/2. 
Initial Weight 708 * 0 
Increase 4.0 

lmpinger 3 0.0 

lmpinger 4 0 . 0  
V" = 

Final Weight b%J- gso, = -- ~mpinger 5 I ,  I S 
Initial Weight bS8. ;L v, = 
Increase 0.0 lmpinger 6 

lmpinger 1 

lmpinger 2 

lmpinger 3 

lmpinger 4 

lmpinger 5 

lmpinger 6 

lmpinger 7 

-. . 

Moisture Content 

Final Weight &o 
Initial Weight 56% 0 

0- 0 Increase 

lmpinger 7 

Total -!3(3%/ = v, 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Final Weight 
Initial Weight 
Increase 

Vm,, = 17.65 Vm schn 
+ 460 

/ 

/ - tpm - X - 
J 

/ 

J x  v, = 5123.8 x 

D-12 
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, *  

lrnpinger Box No. l S . ' 3  

lrnpinger 1 Final Weighf 70% 3 lmpinger t 'X4.9- 

fl I 
- Water Weiqht Gain 

Initial Weight L'73. I 
Increase a% -3 

lmpinger 2 Final Weight 68Li,b 
-fi&'!L 

.. 
Initial Weight 
Increase 2-2 

1rnpinger2 3.9. 

lmpinger 3 0 .6  

1rnpinger4 0. 
V" = 

lrnpinger 3. . Final Weight 6q7 ,  S g s o 2  = -- 1mpinger5 a 
Initial Weight . l i9Ls- V" = 

, . >  Increase 0 .0  lrnpinger 6 

lrnpinger 4 Final Weight -lizao- lmpinger 7 
Initial Weight 738.4 
Increase 0.6 Total L? I, 2 '= v, 

' 1mpinger5 . Final Weight 
Initial Weight 
Increase 

lmpinger 6 Final Weight 
! '  Initial Weight 

Increase 

Final Weight 
. Initial Weight 

. .. 
Increase 

/ 
/-- .. - / 

Moisture Content %M = i P 4 \ a J  M, = n.5u-a MW, = MW = 
. .  
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lmpinger BOX NO. J I L L - -  
lmpinger 1 Final Weight 743.0 lmpinger 1 JY,+ 

a .L/ 

r-! 
Water Weiqht Gain 

7 / 3 6  Initial Weight 
Increase W , L (  lmpinger 2 

lmpinger 2 Final Weight I j9.S 
Initial Weight lr.2 t 
Increase 2.9 

1mpinger3 I 1 I 

1mpinger4 I , b 
V" = 

V" = 
lrnpinger 3 Final Weight Grn,;h gso, = -- lmpinger 5 s, 3 

- Initial Weight Lwsr I 
Increase I 1  ( lmpinger 6 

/ 

lmpinger 4 Final Weight % 
Initial Weight S6.7.S 
Increase I* 6 

lmpinger 7 

Total 400 =v, 

lmpinger5 . Final Weight 
Initial Weight 
Increase 

lrnpinger 6 Final Weight 
Initial Weight 
Increase 

lmpinger 7 Final Weight 
Initial Weight 
Increase 

fifj 

0 .?37/ 
Moisture Content %M = ..x.az Idd= m MW, = M W =  - J 

f5#2!5/ 
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Analytical Data 

96-30 E- 1 
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... . .  

WETCO Environmental 

Particulate Analysis Summary 

Job Number 96 -9 Date Analysis C 
Unit Tested 

Analyst f 
Less Acetone Residue 

.. . 



METCO Environmental 

Desiccator Time In 1,530 2/16 I  IS'^ I 1 

Particulate Analysis EPA Method S 

Stack Filters 

Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (9) 

Job Number 
Job Name 

J 
0,5/8> 4) 5 / B 2  

& 

Run No. Filter No. BgQ,‘i-38 
Filter & Particulate 

Tare Weight (g) 
Tare Weight (g) J 

Filter & Particulate (g) 0 . 5 5  fl,s~+o 
~ 

Filter & Particulate Average (g) D4g/r&’ 
Initial Filter Weight (g) my 

Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (9) 
Filter & Particulate (g) B3-238 &.5=7 

Total Particulate (mg) I-]/ 

1 

Filter E Particulate Average (9) /3,$2’38/ 
Initial Filter Weight (g) U , 5 / 0  >’ 

Total Particulate (me) 1-1 

Analyst 

E-3 



R 

Run No. &k. 3 & Filter No. YY Q7y/ 
Filter & Particulate 

+ Tare Weight (g) 

Tare Weight (g) J 

- 

Filter & Particulate (9) J , ~ D < &  0 .5053  - 

..- 

Run No. Filter No. 
Filter & Particulate 
+ Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate (g) 

- 

- 

... .... 
’ I  

Run No. Filter No. 

Filter & Particulate 
Tare Weight (g) 

Tare Weight (g) 

Filter & Particulate f g l  

- 

i I 

I .! 

Job 
Job 

KTCO Environmental 

Particulate Analysis EPA Method 5 

Stack Filters 

Unit Tested 

Desiccator Time In I 
Desiccator Time Out I /gYl z/zD 1 8  d z / u )  I I 

Filter & Particulate Average (9) 0. CdC 
Initial Filter Weight (g) d,’ 

Total Particulate (mg) 1-1 ‘ 

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

Total Particulate (me) 1-1 

Analyst 



.. n ”., METCO Environment a 1 

Final Weight (g) & ‘ 6 3  g9 / ~ b  ,6390 

Particulate Weight (g) 77. D IDD d.  loa 
Initial Weight (g) fa.4. &?gg /2Lf 6 2&? 

P 

1; 
I .  
_ .  

i ’  

. .  

. .  

I ’  ,.. 

1 :  

w 

! 
, ,  
.. 

. .  

J 

Particulate Analysis EPA Method 5 

Front Wash 

Final Weight (g) /b Z 36 .W 
/b 7: 3474 

Particulate Weight (9) f lJVSL 
Initial Weight (9) 

Job Number - 

/k 7.36 75-y 
/ 6 ?.2’4$4 
D , d / d l  

- 
Job Name 

Final Weight (g) 4?h,4/yg4?7D 
Initial Weight (9) /+K 4 m  /#flff9&7 
Particulate Weight (9) n, D 057 f l . d d 6  2 

Location 
Unit Tested 

’ 

Desiccator Time In I i j 3 0  J / p  I 1330 LIZ-- I 
Desiccator Time Out 

Acetone Blank Volume (ml) 350 
Final Weight (g) 

Initial Weight (9) 
Difference (g) 

Average (mg) LiT’ 
mg/l 4.0  1 

* Note: If 
, .  

. .  . .  

greater than 7.9 mg/l, use 7 .9  

E-5 Analyst 
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METCO Environmental 

F i n a l  Weight (g) /Sf 8b2# 1 5qJiia$ 
I n i t i a l  Weight (9) 

P a r t i c u l a t e  Weight (g)  5 3  

p a r t i c u l a t e  Analysis EPA Method S 

Back Half Analysis 
+ p , 3  Location A 

Job Number 96 -30 r . . G ? A m r  . r - 4  

Job  Name &dL&c& U n i t  Tested 

J 

Des icca to r  Time I n  z j r t ,  1 /3fP z/*a I 
Des icca to r  Time Out 1 1 3 ~ ~  ./tDI 7 f l  iddl 

I I 

F i n a l  Weight (g) /h?g <H g-6 /k.7>59%< 
I n i t i a l  Weight (9) & 3574? /63< 3?43 
Par t icu la te  Weight (9) 

J 

P a r t i c u l a t e  Average (mg) /<3 ,- 
Less Ammonium S u l f a t e  I m - 1  - 

A, d- a Y 3  

\---D, ~~~ 

r c Tota l  P a r t i c u l a t e  (mg) I /5* 7 1 

9- b 042 

I 
~~ ~ ~~ 

Run No. 2 Volume (ml) 357 f Z+ 
Fina l  Weight (9) 
I n i t i a l  Weight (9) 

/w //9- ‘/ /6K/ /9# J 

/&K /06/ /6f’./&/ 
P a r t i c u l a t e  Weight ( 9 )  

P a r t i c u l a t e  Average (mg) /3* 
Less Ammonium S u l f a t e  (mg) c 

Tota l  P a r t i c u l a t e  (mg) I /3ii 1 -  



JOB NO. 96-30 

CLIENT Bora1 Brick 

Location Henderson, Texas 

1 Filter 25 
I FrontWash 275 

I1 BackHalf 204 : 
I2,3 265 y 

UNIT Kiln Scrubber Stack 

DATE 2-28-96 

1 2.061 I/ 54.24 J 

1 3.871 1120.55 ' 

2 v' 12.673, 5442.72 
1 1.301 -. 362.91 

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

ml. PPm PPm ug 

RUNTOTALS, ug 6,980.4 

2 Filter 25 1 1 2.876 75.68 
1 Front Wash 157 .' 1 3.625 ' 3.641 . 599.08 

I1 BackHalf 357 2 7.354 ' 7.386 J 5527.11 
I2,3 284 1.' 1 1.070 . 319.87 

RUNTOTALS, ug 6,521.7 

0.44% d 
0.43% 

E-8 

3 Filter 25 t 1 1.851 y 48.71 
1 Frontwash 

I1 BackHalf 
I2,3 

255 Y 1 3.961 3.987 , 1063.22 0.65% 
224 v 2 J 11.694 11.831 * 5514.64 1.16% 
201 C' 1 1.495 1.478 * 316.31 1.14% ~ 

RUNTOTALS, ug 6,942.9 



-. 

I Ret Component 
Time Name 

Area Height Concentrat ion 
ppm 

4.63 Fluoride 127000714 14276211 2.061 

Totals 127000714 14276211 2.061 
__________________--________________ !' i 

File: 2-280011.D05 Sample: R1 FILT KILN STACK 25ML 
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fl 
. .. 

I R e t  Component 
. .  . .  Time N a m e  

Area Height  Concent ra t  i on  
ppm 

4.63 F l u o r i d e  238502126 27276624 3.871 -______-_------------------_-_------ 
T o t a l s  238502126 27276624 3.871 

30 

20 
us 

10 

0 

ile: 2-270021.D01 Sample: R1 DlFW KILN STACK 

fluoride 
I 

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

5 10 15 20 25 

Minutes 

100% 

80% 

60% 

40% 

20% 

0% 

E-10 



120 

100 

80 

60 

. I  40 

20 

. .. j 

.;a ...... 
'.:.I :,, 
. .  

!: .! 

us 
. . ,  
. ,  

0 

. .  ..! 

Fluoride 
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Ret Component 
Time Name 

30 

20 

us 
10 

0 

0 

Area Height Concentration 
ppm 

- 100% 

- 80% 

- 60% 

- 40% 

/ - 20% 

\ 
Fluoride r\ 

I 

" 

I l l ,  I l l 1  1 1 1 1  1 1 1 1  I I I I  0% 
5 10 15 20 25 

i 

Minutes 
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Ret Component 
Time Name 

Area Height Concentration 
ppm 

4.63 Fluoride 177207579 19993400 2. 876 _-_____----------------------------- 
Totals 177.207579 19993400 2.876 

30 

20 

us 
10 

0 

ile: 2-280001.006 Sample: R2 FILT KILN STACK 25ML 

Flu 

Y 

ide 

I 

, 1 1 1  1 1 1 1  , I , ,  I , , ,  1 1 1 ,  

5 10 15 20 
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100% 

80% 
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40% 
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0% 
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40 

30 

20 
us 

10 

0 

- 60% 

- 40% 

- 20% 

Totals 223330444 25198928 3.625 

r 100% 
File: 2-270031.D01 Sample: R2 DlW KILN STACK 

ao% 
Fluoride t 

Y 

I 
, , , I  I I I I  1 1 1 ,  , 1 1 1  I l l  0% 

5 10 15 20 

Minutes 

EG14 



METCO ENVIRONMENTAL 

Data Reprocessed On 02/28/1996 14:56:05 

40 

30 

20 
us 

10 

0 

Totals 224331175 25786242 3.641 

:iIe: 2-270001.D02 Sample: R2 D I M  KILN STACK DUP 

Fli 

-.-- 
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File: 2-270001.D08 Sample: R2 BH+II KILN STACK 2X 

loo i 
ao i 

Fluoride 
I 

r I '0°% 

80% 1 
60% t 

, , I 1  I 
I I I I  I l l ,  1 1 l l l l l l l  0% , 

0 5 10 15 20 25 

Minutes 

E-16 
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External 1 1 7500 5Hz 0.00  25.00 4000 
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'le: 2-27000 

Flu 

DO9 Sample: R2 BHtI1 KILN STACK 2X 

ide 
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40% 
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5 10 15 20 25 
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E-17 



Ret Component 
Time Name 

Area Height Concentration 
w i n  

4.64 Fluoride 65909582 7924593 1.070 

Totals 65909582 7 9 2 4 5 9 3 1.070 
__-_-__----------------------------- ! 

@ 
File: 2-280001.01 1 Sample: R2 123 KILN STACK 
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1.1 

30 

20 

us 10 

-1 0 

Ret Component 
Time Name 

- 100% 

- 80% 

Fluoride - 60% 

- 40% 

- 
\ I  - 20% 

o-./-- 

I I I I  I I I I  I 1 1 1  I I I I  I l l 1  1 1 1 1  I l l ,  I l l ,  , 1 1 1  I l l ,  0% 
0 1 2 3 4 5 6 7 8 9 

Area Height Concentration 
ppm 

,.:.: 
.:.:: .:. 

.. 

Minutes 

E-I9 



1 

60 

50 

40 

30 

20 

10 

us 

-1 0 

:- 

- 100% 

- 80% 

Fluoride - 60% 
I 

I - 40% 

i - 20% 
0- " 

I l l 1  I I I I  I I O  I l l ,  I I I I  0% 

: .  I External 255 1 1 6000 5 H z  0.00 25.00 4000 

*Y*****Y***********u** Component Report: Components Found *U**X***************:, 

Ret Component 
Time Name 

Area Height Concentration 
ppm 

E-20 



METCO, ENVIRONMENTAL 

R e t  Component 
T i m e  Name 

Area Height Concen t r a t ion  
FPm 

4.  GO F l u o r i d e  245650097 27994352 3.987 

T o t a l s  245658097 27994352 ' 3.987 
-_-__-__-_-----___--________________ ; I  

84 

1 

File: 2-270001.D04 Sample: R3 DUP DIFW KILN STACK 
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I Sample Name: R3 BH+Il KILN STACK 2X Date: 02/27/1996 18:34:26 
I Data File : C: \DX\DATA\ANIONS\96-30'\2-270001. D10 
: Method : C: \DX\METHOD\AS10. MET 
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-20 

ile: 2-270001.D10 Sample: R3 BH+II KILN STACK 2X 

r loo% 
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Flu 'de 
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100 
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Fluoride 

, I l l  I I I I  I I I I  I l l 1  1 4 1 1  

5 10 15 20 
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100% 
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; S a m p l e  N a m e :  R 3  12.3 KILN STACK D a t e :  02/28/1996 14:13:32 
: Data F i l e  : C:\DX\DATA\ANIONS\96-3@\2-280001. Dl:‘ 
: Method : C : \DX\ \METHOD\AS10 .  MET 

T o t a l s  92077963 10534162 1.495 

File: 2-280001.Dl2 Sample: R3 12.3 KILN STACK 

I 
2o I 

100% 

80% 

E-24 



: Sample Name: R3 12.3 KILN STACK DUP Date: 02/28/1996 14:39:33 
; Data File : C:\DX\DATA\ANIONS\96-30\2-280OOl.DOl 
: Method : C: ‘\DX’\METHOV\ASlO. MET 
: ACI Address: 1 System: 1 Injectfl: 1 Detector:CDM-2 
: Analyst Column: AS10 ,41mn, A G 1 0  Gaurd Column I __________-_--_______-_--------_____----__------__--------_-__------__---__-- ________________________________________-------___------_---------____---_--- 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

Totals 91038351 10500850 1.478 

lw 
File: 2-280001.001 Sample: R3 12,3 KILN STACK DUP 
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Ret Component 
Time Name 

Area Height Concentration 
ppm 

4.56 Fluoride 1240303639 83011754 20.131 

Totals 1240303639 83011754 20.131 
________----------__------_--------- 
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0 

File: 2-280001.D03 Sample: CCV 20 PPM F STD 
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40 

30 

us 
20 

10 

0 

Totals 315690440 23811816 5.124 

ile: 2-280001.D02 Sample: CCV 5 PPM F STD r 100% c 80% 

I 
I 

fluoride 
I 

Minutes 

E-27 



I 8  q", " I , .  

Ret Component 
Time Name 

Area Height Concentration 
ppm 

4.63 Fluoride 20691457 2396176 0.336 

Totals 20691457 2396176 0.336 
. ____________________________________ 
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File: 2-270041.D01 Sample: R1 COMP KILN lNLET50X 
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; S a m p l e  N a m e :  R2 COMP KILN INLET 50X D a t e  : 02/28/1996 15: 59 : 58 
f D a t a  F i l e  : C: \ D X \ D A T A \ A N I O N S ' \ ~ 6 - 3 0 ' \ ~ - ~ 7 O 0 4 1 .  DO'. 
! Method : C:  \DX\METHOD\AS10. YET 

R e t  C o m p o n e n t  
T i m e  N a m e  

Area H e i g h t  C o n c e n t r a t i o n  
FPm 

4.63 F l u o r i d e  92205425 9790170 1.457 

T o t a l s  92205425 9750170 1.457 
-_____-__-__________________________ 

File: 2-270041.002 Sample: R2 COMP KILN INLET 50X 
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Ret Component 
Time Name 

20 

“ S  10 

0 -  

Area Height Concentration 
PFm 

- 100% 

- 80% 

- 60% 
Fluoride 

- 40% 

- 20% 

I 
I 

/ I t 1  I I I I  1 1 1 1  I , , ,  I 1  0% 

I\ 
0 5 

4.63 Fluoride 77947036 8572066 1.265 

Totals 77947036 8572066 1.265 
_____-______________-- - - - - - - - - - - - - - -  
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I i i I t I i J I i " I i I I ! I I 1 l " i l l ~ i l l / i l ~ ~ l  . . . .  1 1 1 ' " 1 ' 1 ' 1 ' '  . .  0% 

Area Height Concent ra t ion  
p p m  
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Ret Component 
Time Name 

12 
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-2 

4 

Area Height Concentration 
ppm 

- 80% 

- 60% 
fluoride 

- 40% vL - 20% 
-- 

0% 

4.63 Fluoride 31579603 3407651 0.513 

Totals 31579803 3407651 0.513 
___-_-_____-_-_-_--_________________ I 
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File: 2-270011.D01 Sample: 0.5 PPM F STD 
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Totals 154627245 16083647 2.510 

File: 2-270001.D01 Sample: 2.5 PPM F STD 30 
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- Ret Component 
ij;, .. . Time Name 

Area Height Concentration 
ppm 

4.55 Fluoride 312887144 23888614 5 - 078 

Totals 312887144 23888614 5.078 
i‘:i -_-__--------------_________________ 
t.: 

E! 
File: 2-270011.D03 Sample: 5 PPM F STD 
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METCO ENVIRONMENTAL 

File: 2-270011.D05 Sample: 15 PPM F STD 
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Sample Name: 20 PPM F STD Date: 02/27/1996 11:03:59 
I Data File : C:\DX\DATA\ANIONS\96-30\2-%700ll.D06 
: Method : C:\DX\METHOD\ASlO .MET 
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R e t  Component 
T i m e  N a m e  
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- 40% 

4 

- 20% 

4.56 F l u o r i d e  1240303639 83011754 20.131 

T o t a l s  1240303639 83011754 20.131 
____________________________________ ! 
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APPENDIX F 

Reference Method Monitor Data 
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Kiln Scrubber Stack 
Oxides of Nitrogen 

Concentration 

Run Measured Adjusted 
Number IPmr!l om*) 

1 

2 

22.9 

23.7 

23.6 

24.2 

3 24.3 24.8 

*Calculated according to equation 6C-1 
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?6 030 
LOKkL BRICKS 
IiENDEFiSOt4 TEXAS 
KILN SCRURPEFi STACK 
Page : 1 

02/15/96 07:12 
02/15/96 07:13 
02/15/96 07:14 
02/15/76 07:lS 
02/15/96 07:16 
02/15/96 07:17 
02/15/96 07:18 
02/15/96 07:19 
02/15/96 07:20 
02/15/96 07:21 
02/15/96 07:22 
02/15/96 07:23 
02/15/96 07:24 
02/15/96 .07:25 
02/15/96 07:26 
.02/15/96 07:27 

02/15/96 07:29 
02/15/96 07:30 
'b2/15/96 07:31 .., 
02/15/96 07:32 : 
02/15/96 07:33 
02/15/96 07:34 
OW15496 07:35 
02/15/96 07:36 
02/15/96 07:37 
02/15/96 07:38 
02/15/96 07:39 
02/15/.?6 07:40. 
02/15)96 07:41 
02/15/96 07:42 
02/15/96 07:43 
02/15/96 07:44 
02/15/96 07:45 
02/15/96 07:46 
'02/15/96 07:47 
02/15/96 07:48 
0,?/15/96 07:49 
02/15/96 07:50 
02/15/96 07:51 . 
02/15/96 07:SZ 
02/15/96 07:53 
02/15/96 07:54 
02/15/96 07:55 
02'/15/96 07:56 

02/15/96 07:28 
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.-. 
.: . . .., ,. 
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-0.1c 
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0.0c 
44.8C 
57.x 
77. FC 
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86.6C 
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86.X 
86.X 
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86.1C 
57.6C 
28.1C 
46.X 

@ 

a 
46.1C 
25.x 
11.5C 
18.2C 
18.7C 

18.7C 
10.1c 
0.2c 
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. .  

l - l C  -&/vw cau'L/. CK 26.X 
26.2C 
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26.X 
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26.2C 
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96 030 
7 7  fi0Re.L RT;ICKS 

HENDERSON TEXAS 
K I L N  SCRUHBER STACK 
Page : 2 

, .  

F? 

02/15/96 
0211 5/96 
02/15/96 
02/15/96 
02/15/96 

. .  02/15/96 
02/15/96 ,. . I  

02/15/96 
02/15/96 
02/15/96 
02/15/96 
02/15/96 
02/15/96 
02/15/96 ' 

02/15/96 
02/15/96 
02/15/96 

02/15/96 
02/15/96 
02/15/96 
02/15/96 
02>.l5/96 

02/i5/96 
02/15/96 
02/15/96 
02/15/96 
02/15/96. 
02/15/96 
02/15/96 
02/15/96 

... 02/15/96 
02/15/96 
02/15/96 

, .:! ,. 
.I 

.. 

. .  ,"'i 

I /  02/15/96. 

i i  

.@ 02/i5/96 

.. 

02/15/96 
! 02/15/96' 

02/1 5/96 
02/15/96 

07: 57 
07:58 
07: 59 
08:OO 
08:Ol 
09:02 
C8:03 
08:04 
08:OS 
08:06 
08:07 

08:09 
08: 10 
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09:15 
08:16 
08:17 
08:18 
08:19, 
.08:20 
oa:x 
08:22 
08:23 
08:24 
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08:26 
08:27 
08:28 
08:29 
09:30 
08:31 
08:32 
08:33 
08:34 
08:35 

oa:oa 

oa:u 
oa:i4 

N O X  
FFPI 

26.2C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.lC 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.1C 
26.0C - EivD/c/O.t'dOdfi c< 
26.0C 
22.6C 
0.5C 
.0.8C 

. .  
2o.x 
43.2c 
44.1C 

26.X 
1.7C 
2.2c 
0.8C 
0.x 
6.2C 

22.1c 
23.1C 

_-_-- 
AVERAGES : 29.4 
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A u x i l i a r y  Average  R e p o r t  

DCNID : 07 S i t e  Name : KILN STK A u x  Interval  : 1 Date : 2/15/96 _ _ _ _ _ _  

_-_ 
08: 52 
08: 53 
08:54 
08: 55 
08:56 
98: 57 
08: 58 
08: 59 
09:OO 
09:Ol 
09 : 02 
09:03 
09:04 
09:05 
09:06 
09:07 
09:08 
09:09 
09:lO 
09:ll 
09:12 
09:13 
09:14 
09:15 
09: 16 
09:17 
09:18 
09: 19 
09:20 
09:21 
09:22 
09:23 
09:24 
09:25 
09:26 
09:27 
09:28 
09:29 
09:30 
09:s: 
09:32 
09:33 
09:34 
09:35 
09:36 
09:37 

. 09:38 
09:39 

23.2000 
22.9000 
22.9000 
23.1000 
22.9000 
22.6000 
22.7000 

23.0000 
23.1000 
22.8000 
22.8000 
22.9000 
23.0000 
23.1000 
23.1000 
23.1000 
23.1000 
23.1000 
23.1000 
23.1000 
23.0000 
23.1000 
23.0000 
22.4000 
21.9000 
21.8000 
22.4000 
22.7000 
22.8000 
22.9000 
23.1000 
23.2000 
23.2000 
23.1000 
23.0000 
23.2000 
23.1000 
23.0000 
22.8000 
22.9000 
23.1000 
23.2000 
23.2000 
23.1000 
22.9000 
23.0000 

22.8000 



6,' . . .. .. . .. . . . 

n ""' '4 W ~ 4 6  23.1000 
! 09:47  

09 :48  
, 09:  49 

09 :  50 
09:51 
0 9 :  52 
09:  53 
09 :  54 
09 :  55 
09:56 
09 :  57 
09 :58  
09: 59 
1o:oo 
1O:Ol 
10:02 
IO:O3 
10:04 
10:05 

NAX : 
N I N  : 
AVG : 
SCANS: 

,. ,' 

... 

23.1000 
23.2000 
23.2000 
2J.2000 
22.7000 
22.0000 
21.7000 
22.4000 
22.6OOi) 
22.8000 
23.0000 
23 -2000 
23.1000 
23.2000 
23.2000 
23.2000 
23.3000 
23.4000 
23.2000 

23.4000 
21.7000 
22.9392 

74 

. .  
. .  . ._ . . .  
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96 030 
H O W L  BRICKS 
HENDERSON TEXAS 
KILN SCRUBBER STACK 
Page : 1 

02/15/96 14:07 
02/15/96 14:08 
02/15/96 14:09 
02/15/96 14:lO 
02/15/96 14:11 
02/15/96 14:12 
02/15/96 14:13 
02/15/96 14:14 
02/15/96 14:15 
02/15/96 14:16 
02/15/96 14:17 
02/15/96 .14:19 

AVERAGES : 

. . . . . . . . . . .  ............ 
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APPENDIX G 

Chain of Custody 



fil 

CHAIN OF CUSTODY 

Method 5//33 
Project Mgr. S ~ / f l  

Number of Absoh. Initial 
SQUQo Y p l r U n e m s Q z  sa Other A- 

Filter Cont. ’1’ 3Z I- QUAE32 J n’?= 

9.27 Be2c J n ’ !  

3. r. /mm L /F 

/// P.T. J P 
Front Wash I / /  A d € d &  J - 

lmpinger I 2, iz /ao,,! Back Wash 1’” 
lmpinger lmpinger 3 * 1 

I / /  
D , w  

lmpinger 4 S/L. &a. 
lmpinger 5 
Blank 1 / d * Z .  
Blank 2 / E r n / f 5  

NO, 
Other / rim Bey: 

Special Instructions: 

G-2 
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CHAIN OF CUSTODY 

Method '3 B 
Project Mgr. 6, S m / f l  

Number of Absorb. Initial 
SQmiQn YQluulQet?d sa, 5x23 Qther Analvses 

Filter Cont. 

Back Wash D X  Bd!& 

lmpinger 1 

lmpinger 2 

lmpinger 3 
lmpinger 4 

lmpinger 5 

ZLYhL 
.z-?/l 

D ,I. Z#flL 
D .x 

SZ- 6&2 
Blank 1 

Blank 2 

Other 

Run # 

Run# Recov.by Date <//:A Time Location Me&,, /p 
Run # 

Run # 

Samples Rcvd. by 

Sample Rcvd. at I 

Sample Analyzed by 

Sample Analyzed by 

Data Checked by i, Date ,Z/ZCi,/?G Time / Dfg 

Date 2k5/g Time //so Location&+b 17 

Date </$/% Time/Y3& Location 

Date Time 
- 

G - 3  
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APPENDIX H 

Resumes of Test Personnel 
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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, 1963-1964. 

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 Chairman, 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 

13-2 
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MULLINS 

Publications 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 S w e y  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. 

Teachinq 
Experience 

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. 

H- 3 



MULLINS 

Teaching 
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. 

Desianed several residential subdivisions includina lot 

Technical 
Experience 

layout, street design, drainage design, and utility design. 
1969-1 972. 
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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 
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GORDON G. SMITH, Project Supervisor II 

Education 

Professional 
Traininq 
Courses 

Certification 

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. 
Also attended an &hour refresher course, February 1995. 

Certified Visible Emissions Evaluator 

Participated in the sampling of over 500 sources, including several of 
which were sampled simultaneously using more than one sampling 
train; and has supervised the sampling of over 250 sources, 
including three trial burns. 1992-present. 

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

Experienced with Modified Method 5 Sampling Train (Method 001 0). 

Experienced with VOST sampling procedure (Method 0030). 

Experienced with calibration techniques for all field testing 
equipment. 

Experienced with various multiple metal and acid gas sampling 
trains. 

Has performed on-site SO, analysis and H,S fuel gas analysis. 
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JAMES M. GRUBBS. Environmental Technician It 

Education Preventive Medical Specialist 1993, US. Army, Womack Army 
Medical Center, Ft. Bragg, NC. 

Professional 
Traininq 
Courses 

Attended 8-hour Safe Hazardous Materials Transportation Training 
Program (HM-126F and HM-181) Dallas, Texas, October 1994. 
Attended Bill Mullins' Performing and Observing Source Sampling 
Short Course; Dallas, Texas, January 1995. 

Technical 
Experience 

Participated in the sampling of over 50 sources, including 
several of which were sampled simultaneously using more than 
one sampling train. Thoroughly trained in all EPA testing procedures. 
1 993-present. 

Experienced with calibration techniques for all field testing equipment. 

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

Anarad AR880 Oxides of Nitrogen Analyzer 
Anarad AR23 Oxygen Analyzer 
Anarad AR30C2 Sulfur Dioxide Analyzer 
Anarad AR50-C Carbon Dioxide Analyzer 
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Thoroughly trained in the operation and routine maintenance 
of the following: 

Thermo Environmental Model 1 OAR NO, Analyzer 
Teledyne Model 326 Oxygen Analyzer 
Ratfisch Model RS 100 Total Hydrocarbon Analyzer 
Ratfisch Model RS 55 Total Hydrocarbon Analyzer 
Western Research Model 721 AT Sulfur Dioxide Analyzer 
Horiba Model PIR 2000 Carbon Dioxide Analyzer 
J.U.M. Model VE-7 Total Hydrocarbon Analyzer 
Thermo Environmental Model 48 Carbon Monoxide Analyzer 
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JEFFERY R. BRUNSON, Environmental Technician I 

Education B.S. 1995, Angelo State Unitversity, San Angelo, Texas, in Biology. 

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. 
1995-present. 



JEFFREY D. CROCKER, Environmental Technician I 

Education B.S. 1994, Stephen F. Austin University, Nacogdoches, Texas, in 
Biology. 

Technical 
ExDerience 

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. 
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