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Emission Factor Development

EXHIRIT E 4
5(;,{‘::!“ 4) Rd '54‘

Emission Factor Develop for Stack Testing of Scrubber Stack at Boral Bricks, Henderson Plant in June, 1995

by METCO
Kilne §
Schedule: 43 cars/day
2,916 brick/car
Brick Weight: 3.98 Ib/fired brick  {verified by quality control reports)
= 43 car | 2,916 briek | s | day | ton
day | caF | brick | 24 hr | 20004
= 10.40 ton/hr
Kiln 2
Schedule: 43 cars/day
2,916 brick/car
Brick Weight: 3.98 Ib/fired brick (verified by quality control reports)
= 43 car ! 2,916 brick | 3g8l | day | ton
day [ car | brick | 24 hr | 2000
= 10.40 ton/br
Total = 20.79 ton/hr

Emission Factor Development:

filterable PM = [ Average Emission Rate {ib PM / hr) ]

{ Kiln Throughput (ton / hr) |

= 9.01 b | ke
ht | 20.79 ton
[ Fiterabie PM = 0.43 Ibfton |

Emission Factor Summary:

Pollutant Avg. Emission Rate Avg. Emission Factor
PM 9.01 Ib/hr 0.43 Ib/ton
S0, 20.9 Ib/hr 1.01 Ib/on
fNOx 5.37 Ibfr 0.26 ib/ton
|vF 1.17 tomr 0.056 Ib/ton
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SOURCE EMISSIONS SURVEY
BORAL BRICKS, INC.
ABSORBER STACK (EPN-K)
HENDERSON, TEXAS
TACB PERMIT 21012

i FILE NUMBER 95-134

INTRODUCTION
i METCO Environmental, Dallas, Texas, conducted a source emissions survey of
Boral Bricks, Inc., located in Henderson, Texas, on Juneg 28, 29, and 30, 1995. The
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 |, Part 60, Methods 1, 2, 3B, 4, 5, 6, 7E, 9, and 13B;
and in the "Sampling Procedures Manuai, Texas Air Control Board, Revised July
1985."

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

Conservation Commission.

95-134 -
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SUMMARY OF RESULTS

Absorber Stack (EPN-K)
Visible Emissions

Visible
Emissions
1-hour
Average

Date Time (% Opacity)
1 06/29/95 1820-1920 0.5

2 06/30/95  0838-0938 0.5
3 06/30/95  1120-1220 0.4

Average 0.5

Allowable
Visible Emissions

Visible
Emissions
Maximum

6-minute
(% Opacity)
0.6
1.1
0.6

0.8
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SUMMARY OF RESULTS

Absorber Stack (EPN-K)

- Run Number 1 2 3
' Date 06/29/95 06/29/95 06/30/95
Time 1240-1449 1718-18922 1018-1218
Stack Flow Rate - ACFM 84,480 83,852 82,471
- Stack Flow Rate - DSCFM* 44,078 43,563 43,601
' % Water Vapor - % Vol. 7.45 7.71 7.57
% CO, - % Vol. 2.1 2.2 2.0
% Q, - % Vol. 17.3 17.0 17.2
% Excess Air @ Sampling Point 426 385 408
Stack Temperature -°F 472 472 459
Stack Pressure - "Hg 29.66 29.62 29.68
'ﬁ‘ Percent Isokinetic 1009 101.4 100.7
It Volume Dry Gas Sampled - DSCF* 71.675 71.174 70.738
Particulate Matter Emissions
Probe & Filter Catch
grains/dscf* 0.0130 0.0217 0.0176
grains/cf @ Stack Conditions 0.0067 0.0113 0.0093
lhs/hr 4.90 8.12 6.59
Total Catch
grains/dscf* 0.0214 10.0322 0.0186
grains/cf @ Stack Conditions 0.0111 0.0167 0.0098
Ibs/br 8.07 12.01 6.94
Hydrogen Flueride - mg 14.484 13.813 14.707
Hydrogen Fluoride Emissions - ppm 8.6 8.2 8.8
Hydrogen Fluoride Emissions - Ibs/hr 1.18 1.12 1.20

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

i 95-134 5.




SUMMARY OF RESULTS

Absorber Stack (EPN-K)

Run Number

1

2

3

Date

06/29/95

06/29/95

06/30/95

Time

0953-1110

1512-1632

0825-0941

Stack Flow Rate - ACFM

84,544

87,277

85,329

Stack Flow Rate - DSCFM*

44,301

45,234

45,239

% Water Vapor - % Vol.

7.94

8.12

8.02

% CO, - % Vol.

2.2

2.2

2.2

% O, - % Vol.

17.0

17.2

17.2

% Excess Air @ Sampling Point

385

414

414

Stack Temperature -°F

463

470

452

Stack Pressure - "Hg

29.66

29.62

29.68

Sulfur Dioxide Emissions - ppm

48.2

46.5

45.2

Sulfur Dioxide Emissions - Ibs/hr

21.3

20.9

20.4

Oxides of Nitrogen Emissions - ppm

16.0

17.0

17.0

Oxides of Nitrogen Emissions - Ibs/hr

5.08

5.51

5.51

*29.92 "Hg, 68°F (760 mm Hg, 20°C)
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DISCUSSION OF RESULTS

The three tests for particulate matter and hydrogen fluoride appeared to be valid
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 (Q,) 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 syétem 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 NGO, to NO conversion efficiency check performed

prior to testing were valid.

95-134 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:

Run Number 1 2 3
Impinger #2 99.3 99.0 98.9
Impinger #3 0.7 1.0 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.

95-134 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.

95-134 -9-
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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, 6, 7E, 9, and 13B:
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. 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 samples was collected and analyzed according to EPA Method 3B
during each test.

95-134 11-




Particulate Matter and Hydrogen 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 £ 25°F
Heated Quartz Fiber Filter and Teflon Support @ 248°F + 25°F

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

Impinger
Number Contents Amount Parameter Collected
1 HPLC Water 100 ml Particulate Matter and
Hydrogen Fluoride
2 HPLC Water 100 ml Particulate Matter and
Hydrogen Fluoride
Empty e Moisture
Silica Gel 200 g - Moisture

Particulate matter emissions were calculated from gravimetric analysis using both the

" tront-half " and " back-half * collections of the sampling train.

The hydrogen fluoride samples were analyzed by ion chromatography.

95-134 -12-
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Sulfur Dioxide

Triplicate samples for sulfur dioxide were collected. The samples were taken
according to EPA Methods 1, 2, 3B, 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 + 25°F

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

Impinger
Number Contents Amount Parameter Collected
1 80% [sopropyl Alcohol 200 m! Sulfur Trioxide
2 6% Hydrogen Peroxide 200 m! Sulfur Dioxide
3 6% Hydrogen Peroxide 200 ml " Sulfur Dioxide
4 Empty e Moisture
5 Silica Gel 200 g Moisture

95-134 -13-
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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 Nitrogen

The oxides of nitrogen sampling was performed according to EPA Method 7E. A
Thermo Environmental Model 10S Oxides of Nitrogen Analyzer (Serial Number
103-49429-282) 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
j per million. A mutlti-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.

Lo 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.

95-134 14-
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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.

95-134 -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 6:00 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 9:53 a.m. Testing continued until the completion of the second test
at 4:32 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 7:00 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.

95-134 -16-
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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 Boral Bricks, inc., Absorber Stack (EPN-K), located in Henderson,
Texas, were completed at 3:00 p.m. on Friday, June 30, 1995.

A ) e, f

Billy J. “Mullins, Jr., P.E. 7¢
President

95-134 17
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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 1/2 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
Inside Stack Diameter

6 1/4 inches
71 3/8 inches

n

Point Percent of Diameter Distance
Number From Wall From Wall
1 2.1 112"
2 6.7 4 13/16 "
3 11.8 87/16 "
4 17.7 12 5/8 *
5 25.0 17 7/8 *
6 35.6 25 7/16 "
7 64.4 ' 45 15/16 "
8 75.0 53 1/2"
9 82.3 58 3/4 "
10 88.2 62 15/16 "
11 93.3 66 9/16 "
12 g7.9 69 7/8"

95-134 A-1
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Location of Sampling Points
Absorber Stack (EPN-K)
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APPENDIX B
Nomenclature and Equations

for
Calculation of Source Emissions
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NOMENCLATURE FOR PARTICULATE CALCULATIONS

English Metric
Symbol Units Units
A, in.? m?
Can gr/dsct” g/dscm*
C.. gr/dscf* g/dsem*
gr/CF
C. @ stack g/m?®
conditions
gr/CF
C.. @ stack gfm?®
conditions
C.w Ibs/hr ka/hr
C o bsihr kgfr
Cp
D, in. m
%EA
g 32.2 ft/sec?
%l
%M
My
m, mg mg

" 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-2

Description
Stack Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particuiate - total

Particulate - probe, cyclone, and filter

Panriculate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas

Particulate - probe, cyclone, and filter




English Metric
Symbol Units Units
M, ater 18 Ib/Ib-mole
m, mg mg
&
: MW Ibfib-mole  g/g-mole
MW, 28.95 Ib/
Ib-mole
MW, Ib/ib-mole  gfg-mole
P “H | mm Hg
° Absolute
! P. "H,0 mm H,0O
’ P, “Hg mm Hg
#9 Absolute
AP "H,0 mm H,0
P 29.92 "Hg 760 mm Hg
Q, ACFM m%hr
Q, DSCFM*  dsem/hr*
R 21.83 "Hg-
ft*/lb-mole®R
T, °F °C
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-3

Description
Molecular Weight of water

Particulate - total
Molecular Weight of stack gas

Molecutar 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

NER
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i
English Metric
Symbol Units Units Description
T, min min Net time of test
T, °F °C Stack Temperature
il
' T 528°R 293°K Standard Temperature
vV, ft® m° Volume of dry gas sampled @ meter
conditions ' |
Vm,, dscf* dscm* Volume of dry gas sampled @ standard
conditions
¥ V, fpm m/sec Stack velocity @ stack conditions
:s V, ml mi Total water collected in impingers and
' silica gel
f VW, scf* scm* Volume of water vapor collected @
standard conditions
Oair 0.0748 \bs/ft® _ Density of Air
Pwater 1 g/mi Density of Water
O man 51.63 Ibs/ft? Density of Manometer Qil
Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)
©29.92 "Hg, 68°F (760 mm Hg, 20°C) B-4
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Dry Gas Meter Calibration

Dry Gas Meter Number Ve

Date: W//I/ﬁf

AH

("H30) ‘o6
0.5 S o000
1.0 [ oe2
1.5 fo0Y
2.0 VA7
3.0 L OOR
4.0 /e
s %
Average el Variation: + &-6€7.

_ 509

Calibrator: /MJ'/W

- e
Checked by: ,)/Z.,?O/L— 22

CDG @ 2 liters/min,

/. 208

1

C-6




AAMETO

ENVIRONMEMRA

NOZZLE CALIBRATION

Nozzle Set No. JJ /]?{>
Date: 4//// /(25/ Calibrator: d‘fgﬂu H!:‘-le

1 2 3 4 5

Reading O11s 0259 Vs R/¥A O 320

Reading NILS 0.204 2236 O U2, 0.47%.3

Reading 6202 034

Reading _ ' 0.2.61 0376

Reading 0.2672 0.322

Reading N » 0. 6% .32

Reading 8. L6T .32

Reading 0. 0672 0.32¢

Reading 0. 2bh 0.227

Reading 0.242 H 310

v ] -
Average 0. 2467 0.321

10

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Reading

Average




r : PITOT TUBE CALIBRATION

7
- Date: 2g Ap./ 1445 Time:_ O0Fpp-
| Pitot No. /2-/¢-/ (29) Ppi29m "Hg Py = THL0
H‘, P- . . . i 1 i TS:'——L F Cpstd: :’2 52 :1
itot Dimensions: ) ' w /4
CALIBRATOR
Motor  fps STANDARD ’ STANDARD CAL. CAL.
Setting mark  START  END AVERAGE , HIGH Y HIGH  FACTOR  Low  JLOW  FACTOR
A &
4 20 1p0 | pipl o03le a5 | 0357 o8 "o/ | 0387 0.8¢8
20 30 lpoze | 622 | nded ¢35 | 0S14]| _o0.%t¥ “1oz2 | 0566 | 0382])7]
31 0 | 034 | p3¢ | ©58> a5/ el | 03087 550 | p | o 8&H]
39 s0 | 054 05¥ | 0735 ngzloio | 08537 @99 | %81 | pgiR”]
49 60 | o | Deo | 0594 c20 | 1015 | 0.8 “liac | s 0. 568
) e ¢
57 70 j{eo  |leo i o (45 ] tzed 0822 LfyS | lacd 0.§rT
e o
68 80 | 13c | 130 | 0 (.95 139 o6t~ | tg0 | 1378 | o0%I9
1
76 90 | lbe | [fn | 1265 AHS | 155 o.9c0” | .35 | 1533 c.217
39 50 |45 54 0.5Y 0.735 0.5 | c.av| o8| o9 | o8 o.818 "
" 2 >0 p.s4 | o.5Y 0235 0.2 | ¢qip { . 89> o .29 0 881 0.8/15‘0
m — -
Average 0.%c8 | p.%l6

Summary of Results:

Normal high side calibration factor §.§¢%

variation f;.')B_P,ﬁ!' =0 9%.
Normal low side calibration factor &1
variation 1Q:m’z= ~0. o

# a9l T Start

Signature of Calibrator

C-4
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PITOT TUBE CALIBRATION

Date: f/—é-cfg“ Time: [Y2 2o
pitot No. HT i‘{ P’ 27.279 -O-Hg Py MH0
Ts:d_zy__ F cpstd: 0.5

Pitot Dimensions: }p/ X /DI

CALIBRATOR

Motor  fps STANDARD ‘ STANDARD CAL. CAL.
Setting mark START __ END AVERAGE |, HIGH Y HIGH  FACTOR  Low JLOW  FACTOI

4 20 |940 040 1036 p.i5_|0387) 0808 ‘bis  [0387 | 0808

20 0 |0-2¢102) 10967 033 0-57 | 0808 /033 (057 (04K

31 a0 |&.3Y 0.3 |p. 5853 Q.50 (O Uq (ebes ‘st 7Y |ofos

39 so 059 sy |o-735 08] bavloges 06 o |losas

49 60 080 P79 10.872 (1.20 |09 |0.806 |15~ |LOT77 10.823

57| 70 .00 Lo |[.OO (L5 |.225 10208 .50 |1.225 (0808

68 g0 |].30 .35 11i5]/ 2.00 |- 94 10.806 ||.95 | 1. 3% |08/6

76 0 |60 [0 |L.265 135 |).533\0.317 12.%35 |i.533 |0.8/7

39 0 |egf D5Y | 0735 |pBZ |n9s | 0603 |08 |07 1088

9| %0 o5y nsY o735 DAl LI |0 8os PhL 10706 (080

Average @) 80? ’ 0—8/2

Summary of Results:

Normal high side calibration factor Q 509
variation +Q._?z -0.37 7 /

Normal low side calibration factor 082
variation +.35 —0O.¥ 70 v

) [,
S Rt M o4

T 7 N
E(ié#?/ture of Calibrator

C-3
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PITOT TUBE CALIBRATION

"

Ll

Date: ¢/-//-9< Time: /£ /0
Pitot No. /7-(0-{ (5 ) Ppizaz Mg Pgr o M0
~ i T 6T °F C .
Pitot Dimensions: /p' x }?" > pstd:_©0qg
CALIBRATOR
Motor fps STANDARD ‘ STANDARD CAL. CAL.
Setting mark  START _ END AVERAGE  HIGH N MIGH  FACTOR  Low  JLOW  FACTO
7 )
4 20 o.lg Q2.(0 0. 216 OS” | 0307 0. 808 Oils | o387 O, 0.0
20 30 | p2z2 lonz | 046A 037 1pget | ooy 03¢ | 048R | 01246
31 40 lozy |3y | 0583 050 10701 | n.RW" |os] 0714 | 4 HoR
39 50 0.5¢/ b.5¢ 0135 0.8l 0 fco 0 e,-ea/ O£ 0.900 0,808
49 60 Q&S 0;70 0.044 L20 ea¥ 4 :Bog/ L0 feas | 0808
57 70 | feo_ ) powe | lcce Ly 120y 0.822// (Se | 1225 | opoR
68 80 | (3¢ S EAL iqs |239¢ | 0808 |72.c0 1/9K 0,198
Vs
76 90 | tec e 1.2ES 135 /533 | 087 2.9 | [.$49 A
39 0 | osd losy | or3s poi loges | cger |ont | 090 | opog
39 0 [ oy losy | 6735 cso |08 | 0ei3 len | 090 | 0ge8
s
Average O &1 080
Summary of Results:
Normal high side calibration factor - Ve
variation 40 Qg% ‘—072¢%
Normal low side calibration factor _aiﬁlév/ S
variation o 5-;9;":5,2.04
LZO.’Y\(_Z A/t-r.'i}i—-a‘

C-2
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Equipment
Pitot Tube #17-10-1 {56)

Pitot Tube #HT-4
Pitot Tube #12-10-1 (29)

Probe Tip #17-4 (II-4)
Dry Gas Meter #17-2 (17)

Stack Unit Orifice #17-2 (17)

Digital Temperature
Indicator #17-2 (17)

Barometer #17-2 (10)

95-134

APPENDIX C

Calibration Data

Calibration Factor

0.814
0.809
0.808

0.262

1.005

C-1

Calibration Date

04/11/95
04/06/95
04/20/95

04/11/95

04/11/95
04/11/95

04/11/95

04/10/95




MEICO

”‘,. ﬂ ENVIRONMENTAL
i SULFUR TRIOXIDE EMISSION DATA
JOB NUMBER: 95-134
JOB NAME: BORAL BRICK INC.
LOCATION: HENDERSON, TEXAS
UNIT TESTED: ABSORBER STACK (EPN - K) S0O2
| RON NomeR T A e
e | oess
e Te T L 10
: “N - NORMALI-{;-OF Ba(CIO;&-)-zn : 0.0100 0.0100 0.0100
AP — | 20800 20000 262.00
: ) ML(A) --mI IN-XLIQUOT -------- : 10.00 10.00 10.00
B o BaoIOas TO TITRATE L o
LB -l OF Baeioas T6 TITRATE BLANK L oos
) : Tm - AVERAGE GAS METER TEMPERATURE, DEG.F : 76 88 73
@ : VmVOLUMEOF DRY GAS SAMPLED @ METER : 42.285 43.234 42.151
| CONDITIONS, FTA3 [
: PbBAROMETHICPRESSUHE "Hg Abs. : 29.70 29.66 29.72
| Qo STACK GRS VOLUME DAY ® STANDARD | asz0r aszas 45200
. | CONDITIONS, *SCFM I
0”563 N MPINGERS N mos
| ppm SO3 I 1.2 1.2 1.7
| CE0% - EMISSION RATE OF 503, bsfday e
G ESSON FATE OF SULFUR. bsiday

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

C(l) = ML{1) * [ ML(B) - ML(BB) ] * N * 40 / ML{A)
ppm SO3 = 0.6021 * C(1) * [ Tm + 460/ Vm * Pb
C(SO3) = pprm SO3 * Qs * 0.0002991

Cs = C(S03) /2.5

B-19




AMERO-

ENVIRONMETTAL

7 SULFUR DIOXIDE EMISSION DATA
L JOB NUMBER: 95-134
JOB NAME: BORAL BRICK INC.
LOCATION: HENDERSON, TEXAS :
UNIT TESTED: ABSORBER STACK (EPN -IK) S0z l
: RUN NUMBER : 1 2 3
: DATE II 6-29-95 6-29-95 6-30-95
: START TIME : 0953 1512 0825
i : END TIME - : 1110 1632 0941
: N- NOE]\AAUT;EF Ba(Cl04)2 : 0.0100 0.0100 0.0100
: ML()- ml IN IMPINGER 2 : 380.00 395.00 400.00
: ML(1)- mi IN IMPINGER 3 : 335.00 444.00 330.00
: ML{A)- ml IN ALIQUOT #2 : 3.00 3.00 3.00
: ML(A)- ml IN ALIQUOT #3 - ; 10.00 10.00 10.00
: ML(B) - ml OF Ba(Cl04)2 TO TITRATE #2 i 3.73 3.45 3.33
‘ : ML(B) - mi OF Ba(Cl04)2 TO TITRATE #3 : 0.15 0.15 0.20
j : ML(BB) - m! OF Ba(Ci04)2 TO TITRATE BLANK : 0.05 0.05 0.05
B : Tm - AVERAGE GAS METER TEMPERATURE, DEG.F : 76 88 73
: Vm - VOLUME OF DRY GAS SAMPLED @ METER : 42,285 43.234 42,151
i CONDITIONS, FTA3 |
: Pb - BAROMETRIC PRESSURE, "Hg Abs. : 29.70 29.66 29.72
” : Qs - STACK GAS VOLUME DFI:{ @ STANDARD : 44,301 45,234 45,239
: I CONDITIONS, *SCFM I
: C(l) - SO2 IN IMPINGER #2 IN mgs : 149.16 143.25 139.95
: C(l) - SO2 IN IMPINGER #3 IN mgs |[ 1.07 1.42 1.58
: c(T) - TOTAL 502 IN IMPINGERS, IN mgs : 150.2 144.7 1415
: ppmso2 : 48.2 46.5 452
: C(S02) - EMISSION RATE OF 502, Ibs/day : 510.5 502.6 489.6
: C(SOE)-— EMISSION RATE OF éoz, Ibs/hr : 21.3 209 20.4
: “(-3-;--;::;\;1-ISSION RATE OF SULF-:UR, Ibs/day : 255.2 251.3 244.8
g 68 D-e;;l;-,-zg.92 "Hg {20 Deg.C, 760 mm Hg} |
C(l) = ML() * [ ML(B} - ML(BB) } * N * 32 / ML(A)
C(T) = C(f) #2 + C{l) 43
ppm SO2 = 0.7513* C(T) " [ Tm + 460]/Vm* Pb
C(S02) = ppm $S0O2 * Qs * 0.0002392 2-13
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ﬂ ENVIRONMEMTAL
SOURCE EMISSION CALCULATIONS ]
BORAL BRICK INC.
HENDERSON, TEXAS
ABSORBER STACK (EPN - K) SO2
SYMBOL DESCRIPTION UNITS
b oaeee e - S — | _— J— |
| Md | MOL FRACTION OF DRY GAS | 0.9206 | 0.9188 | 0.9198 |
| | ] | | |
I | | | | [
I CO2 | % | 221 2.2 22|
| | | | | |
| a l l | i
| 02 | % | 17.0 1 17.2 | 17.2 |
i | | | | ]
| 4 | | i |
| CO | % | 0.0 1 0.0 | 0.0 1
l | ] l | |
| | | | i |
| N2 | % | 80.8 | 80.6 | 80.6 |
| | | [ | |
L | ! | { ;
| %EA { EXCESS AIR @ SAMPLING % l 385.3 | 4136 4136 |
| [ POINT | i | |
| | | ] | |
| MWd | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.03 | 20.04 | 29.04 |
- | | DRY STACK GAS (9/g-MOLE) | (29.03)! (29.04)1 (29.04)1
! | | ! | 1 |
| MW { MOLECULAR WEIGHT OF LB/LB-MOLE | 28.16 | 28.14 | 28.15 |
| | STACK GAS (g/g-MOLE) | (28.16)1 (28.14)1 (28.15)1
| : ! i | 1
| DELTAP | VELOCITY HEAD OF STACK  "H20 | 0.486 | 0.513 | 0.506 |
4 | GAS (mmH20) | (12.3) (13.0) (12.9)
! | : | | |
[ Ts | STACK TEMPERATURE DEG. F | 463 | 470 | 452 |
| | (DEG. C) | (239)1 (243)! (233)1
J | { | | |
| Ps | STACK PRESSURE "Hg Abs. | 29.66 | 29.62 | 29.68 |
| I (mm Hg) | (753)1- (752)1 (754)1
[ l 1 1 | !
I Vs | STACK VELOCITY @ STACK FPM i 3,043 | 3,141 | 3,071
i | CONDITIONS (M/SEC.) | (15.46)| (15.96)| (15.60)
| | | f l :
| As | STACK AREA (SQINCHES) | 4,001 | 4,001 | 4,001 |
| f (SQ.METERS)/ (2.58)] (2.58)1 (2.58)1
r | | | I |
I Qs | DRY STACK GAS VOLUME @ DSCFM | 44,301 | 45,234 | 45,239 |
| | STANDARD CONDITIONS* (DSCM/HR) | (75,267)1 (76,853)| (76,861)1
} | | 1 I ) |
I Qa | ACTUAL STACK GAS VOLUME ACFM 1 84,544 | 87,277 | 85,329 |
| | @ STACK CONDITIONS (MA3/HR) | (143,640) (148,284)1 (144,974
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
B-17




d] &g ROﬂmEﬂT Al

SOURCE EMISSION SURVEY

95-134

B8ORAL BRICK INC.

HENDERSON, TEXAS

ABSORBER STACK (EPN - K) SO2

SOURCE EMISSION CALCULATIONS

JOB NUMBER:
JOB NAME:
LOCATION:
UNIT TESTED:
SYMBOL DESCRIPTION
e {
| RUN # |
i i
| I
| DATE I
[ |
i i
| BEGIN |
I TIME i
[ |
| END |
I TIME I
i I
| P(b) ! BAROMETRIC PRESSURE
| I
I !
I P{m) | ORIFICE PRESSURE DROP
} |
| |
| V(m) | VOLUME DRY GAS SAMPLED
[ I @ METER CONDITIONS
[ ]
| T(m) | AVERAGE GAS METER
| | TEMPERATURE
I I
| V(im[std])* | VOLUME DRY GAS SAMPLED
| I @ STANDARD CONDITIONS®
| f
I V{w) I TOTAL WATER COLLECTED,
I I IMPINGERS & SILICA GEL
! !
| Viw[gas]y | VOLUME WATER VAPOR
! | COLLECTED @ STANDARD
J I CONDITIONS*
| %M [ MOISTURE IN STACK GAS
I [ BY VOLUME
I |
| Tt [ NET TIME OF TEST

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

"Hg Abs.
{mm Hg)

"H20
{mm H20)

ft.A3
{m”3)

DEG.F
(DEG.C)

DSCF
(DSCM)

mi

SCF
(SCM)

Yo

MINUTES

B-16

1110

29.70 |
(754)1

|
0.971 |
(24.7))
|
42,285 |
(1.197)1
1

76 |
(24)1
|

41.454 |
(1.174)1
|

75.8 |

|

|
3.578 |
(0.101)1
1

7.94 |

!

|

72 1

1632

29.66 |
(753)1

|
1.000 |
(25.4)]
|
43.234 |
(1.224)]
[

88 |
(31)1

|
41.403 |
(1.172)1
!

775 |

i

!
3.658 |
(0.104)1
|

8.12 1

!

!

72 |

6-30-95
0825

|
|
!
|
|
|
|
|
i
0941 |
|
|
29.72 |
(755)|

|
1.000 |
(25.4)1

|
42.151 |
(1.194)]
|

73 |
(23)1

|
41.586 |
(1.178)1
|

76.8 |

|

|
3.625 |
(0.103)1
|

8.02 |

|

|

72 |




SYMBOL

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

SOURCE EMISSION CALCULATIONS

BORAL BRICK INC.
HENDERSON, TEXAS

ABSORBER STACK (EPN - K) PART/HF

DESCRIPTION

| wemmeemmemm e e

| NET TIME OF TEST
|
I

| SAMPLING NOZZLE DIAM.

|

I

| PERCENT ISOKINETIC

!

f

| PARTICULATE - PROBE,
| CYCLONE AND FILTER
!

! PARTICULATE - TOTAL
[

I

| PARTICULATE - PROBE,
| CYCLONE AND FILTER

|

| PARTICULATE - TOTAL

I

|

I PARTIC.-PROBE, CYCLONE
I AND FILTER @ STACK COND.

| PARTICULATE - TOTAL @

| STACK CONDITIONS

!

| PARTICULATE - PROBE,
| CYCLONE AND FILTER

1

| PARTICULATE - TOTAL

I

.-

MINUTES
IN.
(m)

Yo

mg

mg

gr/DSCF*

(g/DSCM)

gr/DSCF*
(g/DSCM)

gr/CF
(g/m3)

gr/CF
{g/m3)

LBS/HR
(Kg/HR)

LBS/HR
(Kg/HR)

B-15

120 |

|

1

0.262 |
(0.007)1
1

100.9 |
|

60.4

99.4

|
|
|
!
|
!
I
0.0130 |
(0.0297)|
|

0.0214 |
(0.0489)|
1

0.0067 |
(0.0154)
|

0.0111 |
(0.0254) |
!

4.90 |
(2.22)1

!

8.07 |
(3.66)!

120 1
|
|

0.262 |

(0.007)!
|

101.4 |
I

100.5

|
|
|
|
1487 {
|
|
0.0217 |
(0.0498)
|

0.0322 |
(0.0737)1
1

0.0113 |
(0.0258)|
|

0.0167 |
(0.0382)}
l

8.12 |
(3.68)|

i

12.01 |
(5.45)|

]
120 |

|

|

0.262 |
(0.007)}
|

100.7 |
|

81.0
853

|
l
|
|
|
!
i
0.0176
(0.0404)1
l

0.0186 |
(0.0425)|
|

0.0093 |
(0.0213))
[

0.0098 |
(0.0224)|
|

6.59 |
(2.99)1

!

6.94 |
(3.15)1
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FAMERD

ENVIRONMENTAL

SYMBOL

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

SOURCE EMISSION CALCULATIONS

BORAL BRICK {NC.
HENDERSON, TEXAS

ABSORBER STACK (EPN - K) PART/HF

DESCRIPTION

| EXCESS AIR @ SAMPLING
| POINT

I

| MOLECULAR WEIGHT OF

| DRY STACK GAS

| MOLECULAR WEIGHT OF

| STACK GAS

!

' VELOCITY HEAD OF STACK
| GAS

I

| STACK TEMPERATURE

I

I

| STACK PRESSURE

!

I

I STACK VELOCITY @ STACK
t CONDITIONS

|

i STACK AREA

!

I

I DRY STACK GAS VOLUME @
| STANDARD CONDITIONS®

|

| ACTUAL STACK GAS VOLUME

| @ STACK CONDITIONS

%

Ya

%

%

%o

LB/B-MOLE

{g/g-MOLE)

LB/LB-MOLE
{g/g-MOLE)

‘H20
{mm H20)

DEG.F
(DEG. C)

“Hg Abs.
{mm Hg)

FPM
(M/SEC.)

(SQ.INCHES) |
(SQ.METERS)|

DSCFM
(DSCM/HR)

ACFM
(MA3/HR)

B-14

|

f
!
|
I
I

21

17.3

0.0

80.6

426.2

29.03 |
(29.03)1
1

28.21 |
(28.21)1
|

0.487 |
(12.4)1
1

472 1
(244)1

|

29.66 |

(753)1.

|
3,041 |
(15.45)1

!

4,001 |
(2.58)|

|

44,078 |
(74,8891
|

84,480 |
(143,532}

0.8229 |
|

227

o

0

o

17.

[=2)

80

{
!
|
!
!
1
|
|
|
!
|
|
|
385.3 |
|
|
29.03 |
(29.03)|
|

28.18 |
(28.18)!
|

0.478 |
(12.1)1

|

472 |
(244)1

|

29.62 |
(752)|

|

3,018 |
(15.33)1
|

4,001 |
(2.58)|

|

43,563 |
(74,014) 1
|

83,852 |
(142,465)1

408.4

29.01 1
(29.01)1
|

28.17 |
(28.17)1
I

0.470 i
(11.9)1
|

459 |
(237)1

|

29.68 |
(754)!

|

2,968 |
(15.08)
|

4,001 |
(2.58)1
|
43,601 |

(74,0781

1
82,471 |
(140,118)|
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* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) b1
-13

ENVIRONMEMAL
SOURCE EMISSION SURVEY
\ JOB NUMBER: 95-134
JOB NAME: BORAL BRICK INC.
LOCATION: HENDERSON, TEXAS
UNIT TESTED: ABSORBER STACK (EPN - K) PART/HF
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS

[ —— ] ermmeremeesemmmemmmmasmasssseenoonon e nnas [T —— S S |
| RUN # | ! 11 21 31
i | | | ! I
I ! | | | I
| DATE ! | 6-29-95 | 6-29-95 | 6-30-95 |
I [ [ [ | !
! | | | | I
| BEGIN i | 1240 | 1718 | 1018 |
| TIME I ! [ l !
I I ! I f [
| END ! | 1449 | 1922 | 1219 |
| TIME | | l | [
I I | i | I
| P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.70 | 29.66 | 29.72 |
I | (mmHg) | (7541 (753)1 (755)1
I | [ ! i |
| P(m) { ORIFICE PRESSURE DROP "H20 | 1.106 } 1.079 1 1.075 4
{ i (mm H20) | (28.1)1 (27.4)1 (27.3)!
| i | | | i
[ V(m) | VOLUME DRY GAS SAMPLED ft.A3 | 74.315 | 74.035 | 72.762 |
I | @ METER CONDITIONS (mn3) ] (2.104)1 (2.096) | (2.060)1
i ! i [ | I
[ T(m) |  AVERAGE GAS METER DEG.F | 85 | 86 1 81 |
I [ TEMPERATURE (DEG.C) | (29) (301 en!
I I | I | |
| V(m[std]}* | VOLUME DRY GAS SAMPLED DSCF ! 71.675 | 71.174 | 70.738 |
I | @ STANDARD CONDITIONS* (DSCM) | (2.030)| (2.015)1 (2.003)1
{ { ! ] 1 ]
| V(w) | TOTAL WATER COLLECTED, mil [ 122.2 | 1259 | 122.8 |
I |  IMPINGERS & SILICA GEL [ i ! |
! ! ! ! l I
I V(w[gas]) | VOLUME WATER VAPOR SCF i 5.768 | 5.942 1 5.796 |
[ | COLLECTED @ STANDARD (SCM) ! (0.163)! (0.168)! (0.164)!
I [ CONDITIONS* | [ | |
| %M I MOISTURE IN STACK GAS % | 7.45 | 7.71 | 7.57 |
I I BY VOLUME i ! | !
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FAMETO

ENVIRONMIENTAL

EXAMPLE CALCULATIONS

Equation 6C-1

C
C. .= -C) T
gas (-C o) C -C

m o

Where:  C,,, = 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

Ibs/hr = ppm x CF x 60 minfhr x DSCFM*

CF = Conversion Factor for ppm to |bs/scf*

Compound Conversion Factor
NO, 1.194 x 107

" 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-11
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EXAMPLE CALCULATIONS

bsthr = _mg_ x 2.205 x 10° Ibs/mg x DSCFM* x 60 minvhr

Vmsld

Vmsld
DSCFM*

ppm =

24.04
Vmstd
MW

il

1]

1

Compound
Hydrogen Fluoride

* 29.92 "Hg, 68°F {760 mm Hg, 20°C)

mag

Volume of dry gas sampled (dscf*)
Stack Flow Rate

X 24.04

Vmstd (ma)

Molecular Weight

B-10

MW

ldeal Gas Constant liters/g-mole
Volume of dry gas sampled {m>*)

Molecular Weight
20.01

MENCO:

ENVIRONMENTAL
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ENVIRONMENTAL

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

T,
C _C X PS X (Sfd)

x M

at — an Psrd (Ts + 460) d
‘ 17.65 x C,, x P, x M,
C = an s = f/CF
at T, + 460 g
C,, = grlCF x 2.290 = g/m®

16. Particulate - total, at stack conditions.

17.65 x C,, x P, x M,

C = = grlCF
y au T, + 460 g
o C., = grICF x 2.290 = g/m?

17. Particulate - probe, cyclone, and filter.

C,. = CMXQSXBO min X 15
1 hr 7000 gr

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

C,. = Ibsthr x 0.4536 = kg/hr

18. Particulate - total.

C.x = 0.00857 x C,, x Q, = lbslhr

C,x = Ibsthr x 0.4536 = kglhr

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) B-9
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12. Percent isokinetic.

Vm,, x (T, + 460) x P, x 100 x 144

%! =

nD?
Myx T xP,xT,xV, y

1039 V,,, x (T, + 460)
M,xP,xT,xV, xD?

%l =

13. Particulate - probe, cyclone, and filter.

C = m, 1 gr
*® Vm,, 648 mg

m
w = 00154 x __'_ = gr/dscf
Vmsld

C,, = gridscf x 2.290 = g/dscm”

14. Particulate total.

I

C,, = 0.0154 x —*_ = gdscr
Vmsrd

C,, = grldscf x 2.290 = g/dscm*

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

]
9. Stack velocity at stack conditions.
2
V = C 60 2G X Ppan X Pgy X MW, x (T, + 460) x AP,
TP 12 xp,, XP,xMWxT,,
(T, + 460) |
+
V,=51238 C, |- _____ |/AP average = fom
¢ i [ P, x MW a g P
V, = fom x 0.00508 = m/sec
10. -Dry stack gas volume at standard conditions.*
5 T P
| Q= VXA xMyx 8 x5
144 T, +460 P,
B
0.1 V.x A P
Q= 23 V. x A, x M, x s = DSCEM
T, + 460
Q; = DSCFM x 1.6990 = dscm/hr

- 11, Actual stack gas volume at stack conditions.

V. x A
Q, = =% - acem
144

0
I

. = ACFM x 1.6990 = m%hr

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




EVIRONMENTAL

4. Mole fraction of dry gas.

_ 100 -%M
d 100

5. Average molecular weight of dry stack gas.

MW, = |%CO0, x 22 1 +1%0, x 22|+ |%N, x 28 |+ {%Co x .28 | = miib-mole
100 100 100 100

gg-mole

6. Molecular weight of stack gas.

! MW = MW, x M, + 18 (1-M) = :r?ole = glg-mole

Percent excess air at sampling point.

100 (%0, - 0.5% CO)

%EA =
0.265 (%N,) - [(%0,) + 0.5 (%CO)]

8. Stack Pressure.

. Stack Pressure "H,0
13.6

P, =P

s b

= "Hg Absolute

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

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) B-6
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DRY GAS METER CALIBRATION

Meter Number: /4;?22

Calibrator:

& oz 727

Date: 4@%%¢%f;fj/4223—

Wet Test Meter Vm
i : . _ std
: Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.:. S0 5D ”’?2‘7 P ALZE ""Hg
) Control Module Vacuum 55 ¢ "Hg
] WET TEST METER (No. o ) DRY GAS METER
] Metexr p Meter Temp. p
i Time Reading Temp. m Reading In Out m
B e 0897 /Y s P/ v g TP F/ooe 67 op T o
start 9837 0.090 cf 7/ °F /32 M0 Wé’,.?%’}f 70 °F _68°F 239"H0
v
549 2/ —/-30 5096 20", 050
cf °F “HZO cf F ”H20
; -/ 30 )
? 2 1T v
Wet Test Meter V = 17.65 x 5./65 L7 2 13:8 )\ x 0. 585 =4 F7¢dscE
Mstd 2/  + 460 )
X
17.65 x £ 0% il v o
Dry Gas Meter V = . X 4,
mstd ZO  + 460 A F75 dscE
N ad ;
. - 222
7. 925 N |




ENMARONMETA

B AINEIO.

7

DRY GAS METER CALIBRATICN

Meter Number: /7"‘? | Calibrator: (SnER/ o7 7
Date: W//, ViR

Wet Test Meter ‘v’m

) = std
DG Dry Gas Meter V
m

std

b Calibration Factor (C

Run No.:. /g//ﬂ l///'za Pb: 9?925 "Hg

Control Module Vacuum S- ¢  'Hg

. WET TEST METER (No..< ) DRY GAS METER
. Meter p ' Meter Temp. p
’ Time Reading Temp. m Reading In Qut ' m

m| End 0903 5377 s P/ 8 /W wmip cos8zcs 76 v FO op AIO "H,0

Start 085Y p.o00 cf P/ °p ~A50 "H,0 o520 FLC°F &7 °F A20 "H,0
Ve W

Ve
33272 2/ ~ 470 5302 /OO
3 cf °F "H.0 cf 74 °F d "H,0
-120 _
: ) <, T\
Wet Test Meter V = 17.65% x £.327 2778 ° 13.6 xﬂ%—g =54/7Vdscf
Mstd 2/ + 460 (c
A20
7 28 1T &
Dry Gas Meter V = 17.65 x & 302 il + 13:6 v
Merd 22 + 460 =5:/63 dscf
RVl -
CDG = = S ool
5./65 ,

C-8




AT IEICO)

HETRONMETTAL

/7R

Meter Number:

DRY GAS METER CALIBRATION

Calibrator: (,4)43%(/‘5777/7%/

Date:_ goel 4 /FR5T
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dty Gas Moter Vm
std
Run NO.:. /é /ﬁ’%& Pb: ‘,7?-28 Ing '
' Control Module Vacuum S- &€ wyg
WET TEST METER (No. < ) DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Qut m
End OR22 P OBR of 7/ og =230 1,0 OAIWcg P8 g F/ o A5C "H,0

Start 2728 p.000 cf

FLoF 300 ooRsens PS5 °F PO °F S5O "H,0

- o' 7Y
D.06.2 -2 30 , . 5D
8 cf 7 °F ”Hzo ? / cf F |1H20
"'02‘.30 . - o
) 2 1T E
Wet Test Meter V = 17.65 x/0-96< RX2ZE +T38\ 0573 9 4By s
"std /460 g
S5O
2548 3%
Dry Gas Meter V = 17.65 x 2.9/0 + 13.6 _ o P
Metd ?y ¢ 460 :ﬂ ’;:zdscf
7.4668 -
L 24527 T | reed




DRY GAS METER CALIBRATION

Meter Number: /7 -7 Calibrator:

G222t/ ST

Date:

cival A A7

Wet Test Meter Vm

. . _ std
Calibration Factor (CDG) Dry Gas Meter Vm
std
Run No.:. J @290 H2 Py atnied "Hg
' Control Module Vacuum JS. J 1Hg
WET TEST METER (No. < ) DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Out m
/2.890 / op =270 O28. 635 E3 op P2 op 7200
End 49283 cf F/ °F "H,0 cf F F < H,0
Start 2f25 2000 cf P/ F RF2 00 08//2cs FFoF P/ °F 229 "H,0
e ~ e
/0.6 59 2/ ~2.F0 .523 76 2. 00
cf °F ”HZO cf F “H.0
2
< 70 . o
28 13~ .
Wet Test Meter V = 17.65 x £.&90 222 + 13.6 xﬂﬁf =/%Zé/dscf
Mstd 7/ + 460 (Cp)
Z.o0
2, 136
Dry Gas Meter V = 17.65 x /4523 <728 v 13.6 é
Mg td 76+ 460 =077 dses
c /0.26/ é'w
DG - A7
0. /97 .

C-10
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DRY GAS METER CALIBRATION

Meter Number: /AZ-< ' Calibrator: &2&224/. o277/
Date: 4%2hd(&uéf/¢%257

Wet Test Meter Vm
std

pg) * Dry Gas Meter V_

Calibration Factor (C
std

Run No.:. b

Control Module Vacuum 5. &  “Hg

y 500 " HO b 228 "Hg

WET TEST METER (No. < ) DRY GAS METER
Meter P : Meter Temp. p
Time Reading Temp. m Reading In Qut iy

@| end  ogsz PP cs P/ R 3P0y BHT of £3 F F3 oF 399w

Start 0992  p.o0fcf P/ °F ‘3,70"}{20 K000 ¢ PP g FZ op FI0 "H,0

4 4 e
S0./90 2/ . T37R 9777 277 2, 00
cf F HH20 cf ||H20
9,28 3.7 . v
Wet Test Meter V = 17.65 x /9./90 ald + 13,6\, 0225 - 77 ONsce
"std A/« 460 ()
228 =2
25 Z + 13.6 P
D Gas Meter V = 17.65 x ?, 99/? . \
> "std FA o+ 460 - 265 4sct
3 707 -
Cog = G595 = £ 00 P

C-11
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DRY GAS METER CALIBRATION

Meter Number: /?"? Calibrator: ﬂfﬂfxyf/&"/f//
vate:__ ol W

Wet Test Meter Vm

. . - std
Calibration Factor (CDG) “ Dry Gas NMeter V
m
std
oy Run No.:. /ﬁ%ﬂd /"& Pb: A2ZE8 "Hg
' Control Module Vacuum S- & "Hg
WET TEST METER (No. < ) DRY GAS METER
Meter p ’ Meter Temp. P
Time Reading Temp. m Reading In Qut m

W | End Lz 297 s P ok - Y400 I5PIZB £ g5 °F 77 °F 5/'40"}120

Start 95V 0000 £ FH °F -4/60"”20 032804 of gz °p P33 op K "H_0
74 2 Y Joz/? 797 4. 20
(o4

cf F H20 f F "HZO

Wet Test Meter V

-460_
17.65 x/:%}’?/ ( R72.28 _ + m) xﬁ'??-; = /. O5dsc

Mstd 2/ + 460 €y
400
Dry Gas Meter V = 17.65 x 2.2/ 7 ~3.28 + 13.6 ?W;/‘/
Msta A7+ 460 =/ dscf
_ J0. 005 ) —
o6 72874 A

C-12
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AL IEILO)

DRY GAS METER CALIBRATION
Meter Number: /7~ Calibrator: é/t)&/ﬁ/ﬂ/
Date: M//,/??—f
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dry Gas Meter V
m
std
Run No.:. //’?%7/,) Pb; ﬂ?fzg "Hg
Control Module Vacuum <22 "Hg
WET TEST METER (No. / ) DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Qut m
End o/ XK s FO R —pp vmp 953oer P v 23 R 02w
Start /ny dw& cf ?& OF "'//0 ”HZO w'A?ZZCf ?/(/ °F 73 °F ﬂ,&z "H20
7
/70 v -
Y2 70 d 2,038 > 0.02
s cf °F “HZO cf )’ °F ”Hzo
L .
P4 2228 + 13.6 - o235 ¢
Wet Test Meter V = 17.65 x ~- 6 )/ = L5722 dscE
Mstd 20+ 460 O]
0.92 e
2528 136 876
Dry Gas Meter V = 17.65 x K£.938 + 13.6 Qi
Mstd 23  + 460 =P dscE
4 972 7
L F ETA I "
/. 276
C-13
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AATEIO

EVIRONMETTAL

DIGITAL TEMPERATURE INDICATOR NO. /7 "7(1'7)

CALYIBRATION DATA

Date: W/&/ﬁf

Media Time Mercury Thermometer (°F) DTI (°F)
Ice Bath D800 37 3¢
Ambient Air oF00 A 66
Boiling Water oS 22 =Y
Oven OF26 252 255

' 1 Oven 0827 302 303
Oven 0536 397 350

" Oven o8¢ 37% 378
Meter Adjusted? Yes No X

=

Si?’éture &t Calibrator




AL

'.-.i_ 25

BAROMETER CALIBRATION
Barometer No./ 7~

Date: 5////07/25’

E, Time: yreols)

:. Barometric Pressure @ Addison Field @ 719 ft. = &75'{/

i - 0.719
Absolute Pressure at Addison Field = Q? ?,;;2/

iz + 0.083

o Absolute Pressure € METCO @ 636 ft. = o, 59,;257

Barometer Reading = 2 9. K&
B Variation = - 0.0

Barcometer Adjusted? Yes / No

Fi

s

f!{gnature of Calibrator

C-16




‘Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, Mi 48083 (810) 589-2950 FAX:(B10) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

METCO ENVIRONMENTAL Scout Speciatty Gascs, Inc Purchase Order: 3067
Atin : Jim Monfries 1290 Combermere Scott Project # : 572186
16115 Dooley Road Troy, M1 48083

Dallas, TX 75244

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gaseous
Calibration Standards; Procedure G1; September, 1993,

Cylinder Number : ALMO040839 Certificate Date:  10/26/94 Expiration Date:  10/26/96
Cylinder Pressurc +: 1900 psig Previous Certificate Date ;. None

ANALYZED CYLINDER

Components Certified Concentration nalytical Uncertainty*
Nitric Oxide . 18.72 ppm +1% NIST Directly Traceable
Tatal Oxides of Nitrogen 19.10 ppm Reference Value Only

Balance Gas: Nitrogen

+Do not use when cylinder presssuore is below 150 psig. . . .
* Analviical accuracy is inclusive of usual known error sources which at least include precision of (he measurement processes.

NCE DARD

Type Expiration Date Cylinder Number Concentration

NTERM 1684 4/1/96 ALM-(24582 95.2 ppm Nitric Oxide in Nitrogen
T 1 TI

Instrument/Model/Serial # Last Date Calibrated Analytical Principle

NO : Horiba/OPE-235/483814 10/25/94 Chemiluminescence

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Correlation Coeflicicnt)

Components First Triad Analysis Second Triad Analysis Calibration Curve

Nitric Oxide Date: 10/19/94 Response Units: mv Date: 10/26/94 Response Unils: mv Conccntntion:AoBxviz-D:?-Ex"
21=0.00 R1=95.20 T1=18.80 Z1=0.00 R1=95.20 T4218.70 r=0.99999 NTRM 1684
R2=95.20  Z2:0.00 12=18.70 R2:95.20  22:0.00 T2=18.70 Constants: A=0.0D0000000
Z3=000 T3=18.70 R3=95.20 Z3=0.00 T3=18.70 R3=95.20 B8=1.000000000 €=0.000000000
Avg. Conc. of Cust. Cyl. 18.73 ppm Avg, Conc. of Cust. Cyl: 18.70 ppm D=0.000000000 £=0.000000000

Custemer C-17 Analyst

Special Notes
%@%




™ Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, Ml 48083 (810) 589-2950 FAX:(B10) 589-2134

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratery

METCO ENVIRONMENTAL Scott Specialty Gases, Inc Purchase Order : 2835
161135 DOOLEY ROAD 1290 Combermere Scott Project#: 565362
DALLAS, TX 75244 Troy, M 18083

ANALYTICAL INFORMATION

This centification was performed according to EPA Traceability Protocol For Assay and Centification of Gaseous
Calibration Slandards, Procedure G1; Seplember, 1993, Y

Cylinder Number : BLMO003576 Certificate Date :  5/16/94 Expiration Date:  5/16/96
Cylinder Pressure +: 1900 psig Previous Certificate Date:  None

ALY YLINDER
Components Cerlified Concentration Analytical Uncertainty*
Nitric Oxide _ 48.05 ppm £1% NIST Directly Traceable
Total Oxides of Nitrogen 48.20 ppm Reference Value Only

Balance Gas: Nitrogen

+Do not use when cylinder presssure is below 150 psig.
* Anahvrical aceuracy is inclusive of usual known error sources which at least include precision of the measurement processes,

REFERENCE STANDARD
Type Expiration Date Cylinder Number Concentration
NTRM 1694 411196 ALM-024622 95.3 ppm Nitric Oxide in Nitrogen

INSTRUMENTATION
Instrument/Model/Serial # Last Date Calibrated Analytical Principle
NO : Horiba/QOPE-235/483814 514194 Chemiluminesence

ANALYZER READINGS (Z=Zero Gas R=Reference Gas T=Test Gas r=Corrclation Coelficient)

Components First Triad Analysis Second Triad Analysis Calibration Curve

Nitric Oxide Date: 59794 Response Unis: mv Date: 5/16/94  Response Units; mv ConcentistionzArBreCraDeEx’
21=0.00 R1=95.30 T1=48.00 21=0.00 R1=05.30 T1=48,10 =0.95999 NTRM 1694
R2=9530  Z2=0.00 T2=48.00 R2=9530  Z2-0.00 T2=48,10 Constants; A=0.000000000
Z3=0.00 T3248.00 R3=55.30 Z3=0.00 T3:48.10 R3=95.30 B=1.000000000 C€=0.000000000
Avg. Conc. of Cust. Cyl. 48.00 ppm Avg. Conc. of Cust, Cyl: 48.10 ppm 0=0.000000000 E=0.0000000C0

Special Notes

VRN

/4

c-18 Analyst Don Eichler, Ir




Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, Mi 48083

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

(810} 589-2950 FAX:(810) 589-2134

Customer Assay Laboratory 06
METCO ENVIRONMENTAL Scott Specialty Gascs, Inc Purchase Order: 3067
Attn : Jim Monfries 1290 Combermerc Scott Project # : 572186
16115 Dooley Road Troy, M1 48083

Dallas, TX 75244 .

ANALYTICAL INFORMATION

‘This certification was performed according to EPA Traceability Protocol For Assay and Certification of Gascous

Calibration Standards; Procedure G1; Seplember, 1993,

Cylinder Number : ALMO038783 Certificate Date :  10/26/94 Expiration Date:  10/26/96

Cylinder Pressure +: 1900 psig Previous Certificate Date:  None

' YLINDER
mponent

Certified Concentratign

Analytical Uncertainty*

Nitric Oxide 85.40 ppm %1% NIST Directly Traceable
Total Oxides of Nitrogen 86.10 ppm Reference Value Only
Balance Gas: Nitrogen
+Da not use when cylinder prasssure is below 158 psig.
* Analytical accuracy is inclusive of usual known error sourees which at least include precision of the measurement processes.
FEREN TANDARD
Type Expiration Date Cylinder Number Concentration
NTRM 1684 4/1/96 ALM-024582 95.2 ppm Nitric Oxide in Nitrogen
INSTRUMENTATION

Instrument/Model/Serial #
NO : Horiba/OPE-235/483814

ANALYZER READINGS

Last Date Calibrated
10/25/94

Analytical Principle
Chemiluminescence

{Z=Zcro Gas R=Reference Gas T=Test Gas r=Correlation Coeflicient)

Components First Triad Analysis Second Triad Analysis Calibration Curve

Nitric Oxide Date: 10/19/94 Respoase Units: mv Date: 10/26/94 Response Units: mv Coh(en(]’:ﬁon:AoB:oCx%sttfx‘
Z1=0.00 R1=95.20 T1=85.50 Z1=0.00 R1=85.20 T1=8560 r=0,99999 NTRM 1684
R2=95.20 22:0.00 12=85.10 R2=9520  Z2=0.00 T2=8560 Constants: A=0.000000000
23=0.00 T3=85.00 R3=95.20 23=0.00 T3=85.60 R3=495.20 8=1,000000000 €=0.000000000
Avg. Cone, of Cust, Cyl. 85.20 ppm Avg, Conc. of Cust, Cyl; B5.60 ppm 0=0.000000000 E=0.000000000

Special Nofes

Customer

MISP/P-1

C-19

Analyst
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Ampinger Box No.

Impingé h

Impinger 2

Impinger 3

Impinger 4

Impinger 5..

Impinger 6

lmpinger 7

Maoisture Conlent

Y

Final Weight
[nitial 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 = 7/5- / M, = 0. 72535 MWd= 2?(’)28 MW:éﬁ/__

W57

GEB. 2
VA

G137

SH.&

/527
495, 4

s 24

43

9.3
€679

/5.3

0, - ae2
gl = 2095 /1 - jz0 7
G, = _0_8_0_3.._*‘; P
Po= _~0.99 Y40 2966 ¢ 4y
Tm - XS / OF S—SEE ./ QR
T.= 472 7 32 /R
/ ' / /

Waler Weioh! Gain

Impinger 1 g7 5

Impinger 2 /5= 7/

. , 2
Impinger 3 7
Impinger 4 /53
V, =
gs0, = -___ Impinger 5
V, =
Impinger 6
Impinger 7
/
Total /227 Vv,

2170 7 o, - 2.0 7

P, =
V= PSS w0, - 157
v,= _/2z.2 %0 = ngo "
w — _n_a__7_
P = _(I0G %N, = _S06

AVQAP = L. o dSH-0.9877 A, = ol //

P
ot 135 4315 1q.70 41106 20675 /sﬂ°
Vm,, = 17.65 Vm | "2 1= 1765 x 457 13.6 0 599 7 scm
zz.2 5768 L
Ve, = 0.0472 x Vw=00472 x __/ZZ- =__ = st
/
% Moiskure = Vw._ ., 5 75 x 100 = Z 4/{ %o
Vmy + Vw, V1675 v+, 768 / g
.z /
V. = 51238 x _g 309 /) q3% v 0495 - 397 nce. §YYE0 7
2766 X 282/ /
5/ scew._4/4/2 78
%= 100y T32- HE75 N GARe" 24 >/
204/ ()  XO.7255 X 2900 X 0.262) %EA: _V___
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Impinger Box No, 7 ;/

Waler Weigh! Gain

frrpinger 1 Final Weight _20_‘?_9/_ impinger 1
Initial Weight _ééﬂi
Increase 5853 Impinger 2
Impinger 2 Final Weight LZz | Impinger 3
Initial Weight eonE
Increase 17.9 tmpinger 4
vV, =
Impinger 3 Final Weight 41593 980, = Impinger 5
Initial Weight __“___Z%’j vV, =
Increase 2o Impinger 6
Impinger 4 Final Weight 8 %2.0 Impinger 7
Initial Weight G653
Increase [6.7 Total
Impinger5.. Final Weight e P, = 21660 // %CO, =
Initial Weight V.= 724025 %0,
Increase V,= 125§.9 / %CO =
P~ _ioq ¢ o, -
Impinger 6 Final Weight AvgaP = 0.4 7% A,
Initial Weight / D,
Increase AgfaP = _0.699 / T,
| %= Doy
Impinger 7 Final Weight P,= =080 "'HO

Initial Weight

- - . 7,
T, = e SF
Increase T 432 Y oF
/ / | /

Moisture Content: %M = _ 271 My=_09%229 MW, = 27.032.
P
P, + = '
P > 136 | I i
myy = 17.65 Vm e |- 17.65 X 74035 | 27166 13.6
m* S6 + 460
V., = 0.0472 x Vw=00472 x /25 .9 = g“_q;g 2. / sid
% Moisture = VW x 100 = s.a4% x10=_"07/ / %
Vm,, + Vw, T g2
V, = 51238 x p.809 / 73 2 v _0.689- g / e
v 22 X ;23‘/8/
%)= 1,000 x 752« 717349 = _[olY, /;
12
o229 = (20 * 301y ¥ 2742 022
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i

70
d

i

0.26T
= _ /20 /

Slﬂ{'g?,/ ‘Ha
S/ 7 ep
G377 <R
Ve
v
MW = 288

/
2 H si®
0.59% /scfm

SCFM: '3(5—(”3 /
%EA: 3853 /
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+lmpinger Box Ho.

M|

Waler Weighl Gain

D-9

Impinger 1 Final Weight e 7 Impinger 1 5.8
Initial Weight (075 2
Increase 475 Impinger 2 /B J
impinger 2 Final Weight G/ 2.2 Impinger 3 L7
Inilial Weight (o). (0 .
increase IR Impinger 4 /56
V, =
Impinger 3 Final Weight 4277 gs80, = - Impinger 5
Initial Weight “496. 7 V, =
Increase .9 Impinger 6
impinger 4 Final Weight 8723 Impinger 7
Initial Weight TE. 3 /
Increase (59 Total (22,8r =V,.
Impinger5.. Final Weight P, = 29.72- / . %o, = _R290 s cl
tnitial Weight vb = 22 2% 2_/ %o, = 122 '
g m / o = ———7 g
Increase V, = _@_2;__/ %CO = s
Paz o085 L, = _&Ls*_,_i/
Impinger 6 Final Weight AVGAP = _n.42n A, = _Hoof
- Initial Weight / D, = _0.262 "/
Increase AvgfAP = _n 6237, T = 2D
Impinger 7 Final Weight P.= —0.8n ,'H0 24 .47 'Hg
Initial Weight T.= _&/ °F ___5-_“/_/__/ °R
Increase T, = _j‘l_s_c,_/op _—?_Lﬂ___/ oR
/ / // N4
Moisture Contert %M = _ 2,57 M, = 09242 MW, = _D.on% MW = QY 7
P :
Pt 135 2972 +203|  2023F [t
T, + 460 %7 + 460 —0.5EY—
Vi,,, = 0.0472 x Vw=00472 x (228 5296/ S
% Moisture = VW, x 100 = 5.29¢€ x 100 = _ (.57 / %
Vg, + Vw,, 70,738 + 576 :
vV, = 51238 x H %09 / 119 Y 063 - Qjégﬁ/fpm acene 82,47/ /.
V 2905 x 2847 ' /
/ SCFM: 43,60/
ol = 1000 % T« 70938 = _ /0.7 % S/
0.924} /10 X o968 X296y Xp.a52 ) %EAI_Z/O_‘?'-L_
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Impinger Box No. [7-1
Water Weight Gain — e
Impinger 1 Final Weight M_ Impinger 1 5/8\
Initial Weight &79.
Increase — 8. g Impinger 2 685
Impinger 2 Final Weight gos5. 5 Impinger 3 20. 3
Initial Weight 737.0
Increase 685 lmpinger 4 3.0
V" = 76’.- 0 .
Impinger 3 Final Weight _Zz_ijxf_ gSso, = g.2 / lmpinger 5 230
Initial Weight 955 vV, = 758
Increase 305 Impinger 6
impinger 4 Final Weight §73.5 lipinger 7
Initial Weight 790.5 /
Increase 2.0 Total 76 O_ =V,
tmpinger 5 .. Final Weight 8526 P,= 9.0 / %CO, = 2.<,a2 4
Initial Weight K2, ¢ Vm = 2285 / %0, =729, /20
Increase z23.0 V, = -79’9‘//5 g"/CO = 0.0 //
P - // %N, = §0,80.%
impinger 6 Final Weight AgAP = O jé’é’ A, = _Hmn] /
Initial Weight / D, = 0.42% ?
Increase Avg /AP = _Q. szf T, = 322
G, = ‘3/‘/
Impinger 7 Final Weight P,= _~. __D ,0 _aﬁ:_&ﬁ._/'HQ
Initial Weight T.= _ 72 o 36 7 R
Increase T.= Hix °F 927235 °R
794 " 09206/ 26,6/
. / :
P, _ S
Vmy, = 17.65 Vm |~ |= 17.65 X 42285 [2970 13.6 62 Zecim
T, + 460 = Tt
76 460 o576
2.57%
W, = 0.0472 x V= 00472 x 76"9_ 75.8 = 3—%‘7 / SI
% Moisture = Vw . % 100 =3’,S'793 =y x 100 =7'¢%é / o,
Vi + Vw,, 2578 4,955 -
r;s:/(/ ¢ _;—.‘5'?_7 & / g ,/ §4¢ /
V, = 51238 x ©- 923 0.69Y = 35 fpm ACEM: Z%’;j:?
294, X M 44,30/
2€.16 SCFM: W
%l =_ 1,039 x X = % /
X X X2 X ¥ %EA: 2833
D-12
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1 . Impinger Box No.
Waler Weinht Gain P
Impinger Final Weight c50-3 Impinger 1 __':?_—
Initial Weight 676. 4 o
Increase A Impinger 2 __5_—'___
- . 8- F
{ Impinger 2 Final Weight / g8-5 impinger 3
Initial Weight 7375
Increase S/ 0 Impinger 4 -7
V, = 976
: . y 74
Impinger 3 Final Weight Jo5: 5" gs0, = -_0.! Impinger 5 /
Initial Weight 6748 v, = 778
Increase /o Impinger 6
| ! tmpinger 4 Final Weight 429. 3 tmpinger 7
Initial Weight Y73 Y P
Increase 2.7 Total 726 7 -y
[mpinger 5. Final Weight _£63 & Po= 2% (s {/ %CO, = _2.2 //
Initial Weight g62.5 Vo= 4323/ %0, = /72
Increase VA4 V, = ThS 224 / %0 = 22 —/
Pam Lecn L N, = 6 7
impinger 6 Final Weight AvgAP = 0.513 “ A, = Yooy
. Initial Weight P 0, = —
y Increase AvgJAP = 0.2/ / T, = 22 7
i C,= oy /
Impinger 7 Final Weight P.= _—0.5 ~/‘H20 LGz =~ 'Hg
" Inial Weight T - 88 1 /or S °R
Increase T,= 420 °F 13a v °R
G.1% 6. 9/68 / % /
Moisture Content WM = _ B / M= G787 e o0’ ww - 2877
P | '
Fot 13m6 +1loo Y. 23 /sh’
Vm,, = 17.65 Vm ~——ge | = 17.65 x 43234\ 2446 136 | 0.575 e
m + 460 g8 + 460
7.¢:58
Vi, = 00472 x Vw=00472 x _ 17522 6 sit? Y,
% Moisture = Vi, x 100 = 5 0585E x 100 = E12 573 7
Vmy, + Vw,,, 9. 403 +37f€?5?@

/ /
V, = 51238 x _D.X/’-/ / X 02/ - 3/?/ fam ACER §7Z277 "

g 930 L7
R9¢z. X 2877 75,234
SCFM:
oL _ 1020 o .. _ —
JHE— LLIOT A A = o /
S X X2 g0 X ¥ %EA: /3. L
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o
i

mpinger Box No. __/ 7=/
) Waler Weight Gain
Impinger 1 Final Weight Lol | Impinger 1
Initial Weight S/
Increase ~20.4 Impinger 2
Impinger 2 Final Weight Z lmpingar 3
Initia} Weight 7397
Increase (5 Impinger 4
v, = 7.1
impinger 3 Final Weight _7_L‘3_i_ gs0, = -__0./ / Impinger 5
Initial Weight 203.7 v, = 7.9
Increase H,’ Impinger 6
Impinger 4 Final Weight %0(.5 Impinger 7
[nitial Weight Yo
Increase 048 Total
Impinger 5. . Final Weight 7. P,= 29.72 // %CO, =
: Initial Weight F639 Vo= 4245/ / %0,
Increase . ;_(]L:O—- /"f,?( V, = 2647E %CO
Pm = —r—m_—-, L ? %Nz
Impinget 6 Final Weight AgAR = _Nn.Gee A,
: Initial Weight / D,
Increase AvgfaP = _02(0 °, T,
Cp = O &g,
Impinger 7 Final Weight P,= —0.5¢ ; /H,0
nitial Weight T, = _ 75 /"F
Increase T, = iﬁ:z °F
202 / 0.9/9¢ / /
Moisture Content: %M = __ 562 = Q] MW= 9040 "
P, + i i
+ 150
Vm,,, = 17.65 Vm 7—1&:"3£ = 1765 x 42,5 | 2972 *13.6
m + 460 >3 + 460
7.8 2.425
Vw,, = 0.0472 x Vw= 00472 x L3 = 36250 / sfi?
o
% Moisture = Vw x 100 = 2.6253-4&30 X 100 = __gd_",,f:i— /
Vg + Ve ¢/.58C +23032415
V. = 51238 x 9-812‘5/ / 912 ¥ D.’7/0 - jozf/fp_rp_
2.8 X 2515
%l =__ 1039 x X =_ %
X = X X ¥
D-18
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Analytical Data
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5

. METCO Environmental
Particulate Analysis Summary
} Job Number 25" —/3/ Date Analysis Completed [Z-/0-%s
| Job Name _ﬁ?czﬁ &LL%/ Unit Tested %7,/,5/7/ %Lé/
' Location M-/!/IQ/&WJJ, aa -
Run No. / D S
Particulate on Filter (mg) A7 254 23 07
V[-Hz0 S/ N OO -f 53,9 -
Particulate in Front Wash (mg]r | | 7 5] ~ 5/ -
MF (mg) o4 rop,5s- 77,21
Particulate in Impinger #1 (mg) 39,0 /ﬁ}/ #5’ -
MT (=) | 79,41 (4¢. 71 §5.27
%//ef//// ;.jé’ o /_/’/7 =
- £¢/ Analyst
B

® Less Acetone Residue

E-2




METCO Environmental

Particulate Analysis EPA Methed 5

Stack Filters ¢ #F
Job Number 9’5" /\_976/ Location \@tdfﬂfz‘,&’ﬂ, (/z/
i Job Name ,~=.¢,(’ v ,/()/._) Unit Tested &//f*!/& /7‘:" (/é-.,
Desiccat i &0 ' i
or Time In D #Zs5 1l /6
Desiccator Time Out 1025 7/59 /3 7% 7/;'
Run No. / Filter No. S§Q@A% o
Filter § Particulate
+ Tare Weight (g)
Tare Weight (g) v
Filter & Particulate (g) |2 57248 |0 5350
Filter & Particulate Average (g) . 5_3. d
Initial Filter Weight (g) —
Total Particulate (mg) ’
Run No. AR Filter No. ffé///
Filter § Particulate
+ Tare Weight (g)
Tare Weight (g) v
Filter § Particulate (g) 57 D, 533272
R )
Filter § Particulate Average {(g) <&/ 5'32% -
Initial Filter Weight (g) &2, 5070~
Total Particulate (mg) m/
Run No. ( 7 Filter No. SEQF4S
Filter § Particulate
+ Tare Weight (g)
Tare Weight (g) e
Filter § Particulate (g) 2,525/ y{jggj,

Filter § Particulate Average (g) < saga-"
Initial Filter Weight (g) 23 S 52_

Total Particulate (mg) [ R 3.0 ]

4

Analyst




METCO Environmental e,

Particulate Analysis EPA Method 5

Stack Filters

Job Number 625'—‘/134/

““\ Job Name &/,{”/_-Z&/ ,%/(ﬂé)

Location Az%égrhdﬁ;zfﬁbv, &f%ﬁ
Unit Tested %M&QZ

Desiccator Time In

£/
o 75 | p*?

21,

Pesiccator Time Qut

10 #e 135 3/

Run No. fBizr 9

Filter No. SFQ A4

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter § Particulate (g)

N 5/15 | 851/

Filter § Particulate Average (g) A, s//5
Initial Filter Weight (g) J.s/d & -

Total Particulate (mg) [:IZ:] -

Run No. Filter No.
Filter § Particulate
+ Tare Weight (g)
Tare Weight (g)
Filter § Particulate (g)
Filter § Particulate Average (g)
Initial Filter Weight (g)
Total Particulate {mg) [::::::::::]

Run No. Filter No.

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)

Filter & Particulate (g)

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

Total Particulate (mg) [ |

e

Analyst

L-a




Fre METCO Environmental
Particulate Analysis EPA Method 5
DI - H20 Front Wash

Job Number 5//\3% Location /2;,, > //U, (,-;*é//. )
B ) _-J':,
i Job Name \;5{6//&& (r"‘/c})/ Unit Tested ” foriy ,,, e ;:_/',I{/'f i

Desiccator Time In ‘830 ?/é _;395 7,’(‘1

Desiccator Time Qut Fa Ao :{,/5 J125 ;%7

Run No. / Volume (ml) 2 QA

mg/1

Dyal—

Final Weight (g) tir 5. FIAR S5t 2830\ «
Initial Weight (g) 16526 14 65 20,7
Particulate Weight (g) o) 031 3 &, AJ2/4
- Particulate Average (mg) 3/( -
Less Ammonium Sulfate (mg) —
Total Particulate (mg)[ 3// | -
Run No. o Volume (ml) 333
Final Weight (g) /;,/‘95)@}; /;_z%@(,g S
Initial Weight (g) J2d §343| 134 8§34 5
Particulate Weight (g) 2 0Z200\0 NG99
Particulate Average (mg) Z0,0 —
? Less Ammonium Sulfate (mg) —_—
j Total Particulate (mg)| 20.0 |—
" Run No. % Volume (ml) Ré&S
Final Weight (g) /7/:53—79\/‘,?&/‘ SFLA
Initial Weight (g) 25 fea| /25T /553
Particulate Weight (g) TSRO0 052G
Particulate Average (mg) s 7 -
Less Ammonium Sulfate (mg) —
Total Particulate (mg)[ <£a.9 |-
Blank & Volume (ml) Ss52
Final Weight (g) Ml :—'}‘7 2 LA, 39081~
Initial Weight (g) 168, 3907 64 350 #
Difference (g) . 0005 d.900/
Average (mg) o5 7
Less Ammonium Sulfate (mg)
Total Particulate (mg)
/2 -

Analyst




Job Number

/- 43

METCO Environmental

Particulate Analysis EPA Methed 5

Ag- tI‘front: Wash

2

Job Name \‘59///(,@ 5&((‘//{)

Location ‘?‘//,f { iy 220D

. r—--f‘é"

/
Unit Tested /,%o,rc Z2AFTr J /?”J /C—)

Desiccator Time In seo 7/4;, ik 5.’/-’»
Desiccator Time Out |31 7/@ /1% }/7 N
Run No. Z Volume {ml) ZEZ ]
Final Weight (g) 142 AN Y3, 4732 N
Initial Weight (g) /42 45FA/Y3. 4827 N
Particulate Weight (g) D IEFN 2 IO0SS
Particulate Average (mg) Sé -
Less Acetone Blank (mg) . -
Total Particulate (mg) | 4 7 }-
Run No. _ 4 Volume (ml) K0
Final Weight (g) /c?.-:’fdrf’-’/fé' /-Z&C/f/76 il ]
Initial Weight (g) /R, 5409 /227.'59/&,7
Particulate Weight (g) 005 =\, A ,7-’
. i . '?‘ —
Particulate Average (mg) /.f r
Less Acetone Blank (mg) zré -
. Total Particulate (mg) [ _ 5.7 -
Run No. g Volume (ml) /&3
Final Weight (g) y2.2 7R85 /3. 7252
Initial Weight (g) /222, TN [22,72/F
Particulate Weight (g) 2.0066)V (0. 006 7 ]
Particulate Average (mg) Gr S 7
Less Acetone Blank (mg) Z z
Total Particulate (mg) [ 5./ |~

Acetone Blank

Volume (ml) Joo©

Final Weight (g)- 12/ _,.,.,,L_ / 7/ Z%% “
Initial Weight (g) /?l/, a24] 112224/
Difference (g) o oor4 | o ooa3 —
Average (mg) Aa'?r_ii
* mg/l 5.0 —
* Note: If greater than 7.9 mg/l, use 7.9 mg/l. %
E-6




METCO Environmental

Particulate Analysis EPA Method 5

Back Half Analysis

Dp 1, 2,83 L .

Job Number 9’5 - /(_5’ {/ 70 4 Ifocation ._Sf—’fff-;:'.ﬁc'.':;"-,’:-,.;)..;')’) , :::j"’al’./
Job Name _\eSepr . FFrrche Unit Tested /4ﬁg;f‘//‘/jlj4 //,-, SR

Desiccator Time In g20 ?/? 25 2/7

Desiccator Time Qut jy e 7/; g3 ?/ra

Run No. /

Volume (ml) Z¢/+ 25%

Final Weight (g) (60.05 7 /\ (60.0575 | «
Initial Weight (g) 0. OR03| [e0.6203
Particulate Weight (g) o~ 03?? 2. 0392
_ Particulate Average (mg) F9.0 ~
Less Ammonium Sulfate (mg) —_—
Total Particulate (mg) { 29 0 |-
Run No. __ A Volume (ml) (7</s+ .03/
Final Weight (g) 57 3210 /56.33/ |
Initial Weight (g) (56, AERT | Lot RIRT
Particulate Weight (g) | » Jf¢ /| 0 0482
,ﬂé ﬂ,tf\/zf.{;/ -P'articulate Average (mg) 75’- e
/ f’ v Less Ammonium Sulfate (mg) —
Total Particulate (mg) { S |-
Run No. ¥ Volume (ml) 274, 2/5
Final Weight (g) T /52)/57 /,2}. /S/I3)
Initial Weight (g) /23 (468 (/23 fed
Particulate Weight (g) Q, 00_%0 &2&04‘5_
Particulate Average (mg) -’/.-_? -
Less Ammeonium Sulfate (mg) —
Total Particulate (mg) | .3 )
Run No. Volume (ml)
Final Weight (g)
Initial Weight (g}
LParticulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)
Total Particulate (mg) l

il

Analyst

FYIF
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aa

METO -

ENVIRONMENML

JOB No. 85-134
CLIENT Boral Brick

Location Henderson, Texas

UNIT Absorber Stack

DATE 07-18-95

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%
Front Wash| 222 1 2.555 597.06
11 Back Half 361 5 6.957 13218.30
{2,3 255 | 1 2.343 628.91
RUNTOTALS, ug 14,484.4
2 Filter o5 1 1.803 1.781 47.45 1.23%
Front Wash| 233 1 4.610 1130.66
11 Back Half 345 5 6.594 6.513 11973.32 1.24%
12,3 271 1 2.320 661.81
RUNTOTALS, ug 13,813.2
3 Filter 25 1 1.547 40.71
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%
12,3 215 1 2.783 629.84
RUNTOTALS, ug 14,707.1
% REC. % REC. DUP.
[R2 DIFW(2X) SPK 5 PPM | 7268 | 7321 | 99.26% | 100.32% |
[FILTERBLANK | 25 ] 0.339 |
|DI BLANK | 0.017 |




METCO ENVIROMMENTAL

+ Sample Mame: R1 FILTER (25ML) Date: 07/17/1985 16:00:00 :
i Data File : C:\DX\DATANANIONS\95-134\7-170011.D02 :
' Method 0 CAADANMETHODNFLUQ.MET

i ACI Address: 1 5System: 1 Inject#: 2 Detector:CDM-2 '
! Analyst : Column: AS4A-5C.4mm, STARTED 10-14-94 i

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 5Hz 0.00 14.00 500

FOHOR K ARROKHCHORORKKOKOE XK K% Component Report: Components Found sokkooksokoksomrokskok sk

Ret Component Area Height Ceoncentration
Time Name rPm
2.15 fluoride 45807458 10181323 1.528

Totals 45807458 10181323 1.526

Fite: 7-170011.002 Sample: R1 FILTER {25ML)

| |
20
| |
fluoride
uS 10 | | . \
1 o
o—v_hA fL J N~

Minutes




METCO ENVIRONMENTAL

! Sample Name: R1 FILTER (25ML) DUP Date: 07/17/1995 16:46:19 !
! Data File : C:\DX\DATA\ANIONS\95-134\7-170001.D05 !
i Method : C:A\DX\METHOD\FLUO.MET !
i ACI Address: 1 GSystem: 1 Inject#: 5 Detector:CDM-2 !
i Analyst : Column: AS4A-SC,4mm, STARTED 10-14-94 !

Calibration Volume Diluticen Points Rate Start Stop Area Reject

External i 1 4200 BH=z 0.00 14.00 500

T kRO KKK K K KKK o K KR Component Report: Components Found KRKEKEARNK KKK AOKNOR KK ¥

Ret Component Area Height Concentration
Time Name rpm
2.15 fluoride 45714635 10235629 1.523

Totals 45714835 102356629 1.523

File: 7-170001.D05 Sample: R1 FILTER (25ML) DUP

20
fluoride
us 10 l
L ; o
0 __M,JJ,E, I\ e .
I‘!Ill!ililllliilllE?II[]IIIIIIII_I_|

0 2 4 6 8 10 12 14
Minutes
E-10




Sample Name: R1 DIEFW {222ML)

i Data File

i Method : C:A\DX\METHOD\FLUO.MET

i ACI Address: 1 System: 1 Inject#: 9
v Analyst : Column:

Calibration Volume
External 1 1

HEAR AR OOk R kR Component Report:

CADX\DATANANIONS\95-134\7-170001.D09

AS4A-5C, 4mm,

Dilution Points Rate

4200 5Hz

METCO ENVIROMNMENTAL

Date: 07/17/1995 17:41:35

Detector:CIM-2
STARTED 10-14-94

Start Stop Area Reject

0.00 14.00

Components Fourd A skr ok Ok oK $OKROKOR %o

Ret Component Area Height Concentration
Time Name PrEM
2.15 fluoride 76692821 15756763 2.555

Totals 76892821 15756763 2.5655
] , \
File: 7-170001.008 Sample: R1 DIFW (222ML)
18
14
12
10 [
a
us ¢ *
!
4 | '
5 I
2 | /
0 VL R /
-2
!llillTTTl!iil[]]liillfililiI;Ill]—l
0 2 4 6 8 10 12 14
Minutes
E-11
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METCO ENVIRONMENTAL

e o et et T ————— e R R A i A R e ek T ——— L ALl SR LA A S i o RS T = = T T —— A A = et At ——
P e e R R L L L L L L L S S L S e e e s e e L L I . S S S L L . - o A . S . A oI I s e

! Sample Name: R1I1 DIBH (381ML) 5X Date: 07/18/1995 14:41:37 !
v Data File : C:\DX\DATA\ANIONS\S5-134\7-180001.D15 '
i Method : CA\DX\METHODNFLUOQ .MET :
i ACI Address: 1 ©System: 1 Inject#: 15 Detector:CDM-C L
! Analyst : Column: AS4A-SC,4mm, STARTED 10-14-94 !

e —— e T T T ———— T T = o T e . e o W T T A ALl ——— . . e TV M — T Al . k. m m n man e . — — _ .
e T T . . A e e e e e A e e L L - o . A s R - - o S . . TS

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 5SHz 0.00 14.00 500

A RO R R oRoo R CkR Component Report: Components Found KKK OKK KR SHOR

Ret Component Area Height Concentration
Time Name Prm
2.17 flucride 208838017 40452385 6.957

Totals 208839017 40452395 6.957

File: 7-180001.D15 Sample: R1H DIBH (361ML) 5X

50 fluoride
us 40




-
|
METCO ENVIRONMENTAL
v Sample Name: R1IZ2,3 (255ML) Date: 07/18/1995 13:20:58 '
v Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D10 |
, Method : C:N\DX\METHOD\FLUG.MET '
~ 1+ ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-2 :
4 1 Analyst : Column: AS4A-SC,4mm, STARTED 10-14-94 i
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 4200 5BHz 0.00 14.00 500
1'********************** Component Report: Components Found K&k skkr &K Kk Kok 3ok kb KK+
Ret Component Area Height Concentration
Time Name Ppm
2.17 fluoride 70335155 14926708 2.343
Totals 70335155 14928708 2.343
L .
File: 7-180001.D10 Sample: R112,3 (255ML)
16 nuorue
14
12
10
8
uSs g
4
2
0 N
-2
flll111I!ilI!IIII]I'II]!]11EIII1—I]_‘
0 2 4 6 8 10 12 14
Minutes




[

07/17/1995 16:15:24

METCO ENVIRONMENTAL

Data Reprocessed On 07/17/1995 16:25:30

Sample Name: R2 FILTER (25ML) Date:
bata File C:N\DX\DATANANIONSNGD-134\7-170001.D03
C:A\DX\METHODNFLUQO.MET

ACI Address: 1 System: 1 Inject#: 3
Analyst : Column: AS4A-S5C,4mm,

E Method

Calibration Volume Dilution Points Rate Start

—— kT T A AL L e e o T ————— s - .  ———— A T ————— i —————— 4

External

FCR ORIk KKK ICK ok kR ok k. Component Report:

Ret Component Area

1 i 4200 5H= 0.00

Time Name

2.15 fluoride

us

Detector:CDM-2

STARTED 10-14-94

Stop Area Reject

14.00

Height Concentration

Ppm

Totals 54135912 11658143

File: 7-170001.D03 Sample: R2 FILTER (25ML)

fluoride

10

Minutes

E-14

Components Found ks ook sk sk A K sk ko ok o




METCO ENVIRONMENTAL

P

. Sample Name: RZ FILTER (25ML)DUP Date: 07/17/1995 17:01:38 i

. Data File : C:\DX\DATA\ANIONS\95-134\7~170001.D06 |

i Method : C:N\DX\METHODNFLUO.MET f

.~ 1+ ACI Address: 1 System: 1 Inject#: 6 Detector:CDM-2 |

r] i\ Analyst : Column: AS34A-SC,4mm, STARTED 10-14-94 :
)

Calibration Volume Dilution Foints Kate Start Stop Area Reject

External 1 1 4200 BH=z 0.00 14.00 500

1 SR KRR R R KRR A Component Report: Components Found HHsksk sk sk ok kK K ok Kok &

. Ret Component Aresa Height Concentration
j Time Name Pem
) —m e
2.15 fluoride 53453218 115112¢4 1.781
B Totals 53453218 11511294 1.781
E File: 7-170001.006 Sample: R2 FILTER {25ML}DUP
' |
20
flucride
I
us 10
: !
,I
| o
0 — A j N
N I S L R O S N T B LN B I
0 2 4 8 o) 10 12 14
Minutas
E~-15
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B
METCO ENVIRONMENTAL
. Sample Name: R2 DIFW (233ML) Date: 07/17/1995 17:56:59
! Data File CNDXNDATANANIONSNS5-134\7-170001.D10
' Method : C:ANDE\METHCDA\FLUQ.MET
_+ ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-2
| Analyst Column: AS4A-SC,4dmm, 3TARTED 10-14-94
Calibration Vo lume Dilution Points Rate Start Stop Area Reject
External 1 1 4200 BH= 0.00 14.00 500

Ret Component Ares Height Concentration
Time Name Prm
2.15 fluoride 138383191 26608543 4.610

Totals 138383191 26608543 4.619

File: 7-170001.D10 Sample: R2 DIFW (233ML)
40 |

30 fluoride

20
us

Minutas

E-16
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HETCO

ENVIRONMENTAL

R2 DIFW (2X)5PK 5 PPM Date: 07/18/1985 16:36:58
CNDXNDPATANANTONS\95-134\7-180001.D23

Sample Name:
Data File

E Method

C :\DX\METHCD\FLUG . MET 5

ACI Address: 1 System: 1 Inject#: 23 Detector:CDM-2

Analyst : Column: AS4A-5C,4mm, STARTED 10-14-94
Calibration Volume Dilution Points Rate Start Stop Area EReject
External 1 1 2991 SH= 0.00 15.57 500

ACGKACKACICIORAGKOR RCORORORK R KOR % Component Report: Components Found s oskekm ok ko sk ko okok kor Rk ko

Ret Component Area Height Concentration
Time Name PpPm
2.17 fluoride 218192518 44018947 7.268

Totals 218192518 44018947 7.268
m File: 7-120001.D23 Sample; R2 DIFY (2X)SPK 3 PPM
140
120
100
20
us &0 flucride
i
40 {
i
20 i
’ It
: Hi
ol .
:?.I]Tlllglillillfil!li£i511]|l||iil=‘
0 2 4 & 8 10 12 14

hiinuies




Sample Name:

METCO ENVIRONMENTAL

R2 DIFW (2X)SPK 5 PPM DUP Date: 07/18/1985 16:53:10

! Data File C:\DX\DATANANIONS\95-134\7-180001.D24 E
i Method : CADX\METHOD\FLUO.MET i
! ACI Address: 1 System: 1 Inject#: 24 Detector:CDM-2

{ Analyst Column: AS4A-5C,4mm, STARTED 1Q-14-984 '
Calibration Volume Dilution Points Hate Start Stop Area Reject
External 1 1 4200 BHz 0.00 14.00 500

FORACK RO RORKCORR R kR kK Component Report: Components Found ssoskRRsORNOR IR K ¥ KK KOKAOK K

Ret Component Area Height Concentration
Time Name ppm
2.17 fluoride 219787830 43305568 7.321
Totals 219787830 43305568 7.321
File: 7-180001.D24 Sample: RZ DIFW (ZX)SPK 5 BPM DUP
70
60
50 ﬂUOI’ide
40
uS 30
20
” /k__
00—
-10 T 1 ll LN I A S B FT T T T 1 L L T T
0 2 4 6 8 10 12 14
Minutes
E-18




METCO ENVIRONMENTAL

i Sample Name: CCV 10 PPM F STD Date: 07/18/1995 11:18:10 :
! Data File : C:\DX\DATANANIONS\95-134\7-180001.D02 :
i Method : C:ADXNMETHODNFLUO .MET )
i ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-2 !
! Analyst : Column: AS4A-SC,dmm, STARTED 10-14-94 i
Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 BH=z 0.00 14.00 500

AR HORAOK ORIk R Rk kR K Component Keport: Components Found KRAHGHKHAGK RO KRRIOK KA

Ret Component Area Height Concentration
Time Name orm
2.18 fluoride 305275841 58437700 10.169
Hi Totals 305275841 58437700 10.169
" File: 7-180001.D02 Sample: CCV 10 PPM F STD
80
70 fluoride
60
50
40
uS 130
20
10
0 i
-10
l'llillllllllllllllllilli!¥l]rlIlil
0 2 4 6 8 10 12 14




RO SR KKK K K KR K K KK KoK K Component Report: Components Found FEEKEICKKKAOKKKAOKIRK KR F

METCO ENVIRONMENTAL

! Sample Name: R2I1 DIBH (345ML) 5X Date: 07/18,/1995 15:12:16 !
i Data File : C:A\DA\DATA\ANIONS\95-134\7-180001.D17 !
. Method : C:\DX\METHOD\NFLUO.MET '
v ACI Address: 1 System: 1 Inject#: 17 Detector::CDM-2 !
i Analyst : Column: AS4A-SC.4mm, STARTED 10-14-94 !

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 5Hz 0.00 14.00 500

Ret Component Area Height Concentration
Time Name ppm
2.17 fluoride 197969472 38685533 5.594
Totals 197968472 38695533 6.594
File: 7-180001.D17 Sample: R2I4 DIBH (345ML) 5X
40
30
20
us
10 ‘
H H
Q—.._.___\, e T TN
llli_ll1Iil]]llItilil’!llllll"l_rllllil
0 2 4 5} 8 10 12 14
Minutes
E-20




METCO ENVIRCNMENTAL

. Sample Name: R2I1 DIBH (345ML) 5X DUP PDate: 07/18/1985 15:27:38 |
. Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D18 '
i Method : C\DX\METHODNFLUO.MET !
. ACI Address: 1 System: 1 Inject#: 18 Detector:CDM-2 X
\ Analyst : Column: AS4A-SC,4mm, STARTED 10-14-94 '

- Calibration Volume Dilution Foints Rate Start Stop Area Reject

T T e T L e e e e e T e s e o v e e ke — . Ty —— s A - - — At —— e = — .t o = ot Trm a4 vt

" External 1 1 4200 SHz  0.00 14.00 500

FARAGK RGO RO K. Component Report: Components Found sk sk sk ok sk or Kok ok sk ks kot

Ret Component Area Height Concentration
Time Name prm
2.17 fluoride 195512773 38612399 6.513

Totals 195512773 36612399 6.513

File: 7-180001.D18 Sample: R2I1 DIBH (345ML) 5X DUP

40

30

20

usS
10
0_______bﬂ_£L___ L AN N
LN N O N O M
0 2 4 6 8 10 12 14
Minutes
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ENVIRONMENTAL

METCO

Sample Name:

i Data File
! Method

ACI Address:

Analyst

Calibration

External

S HCRCROR KR R ROIOR R ORORICER K. Component Report:

Ret Component

Time Name

2.17 filuoride

40

30

20

us

10

R2I2.3 (271ML) Date: 07,/18/1995 13:36:17 :
C:\DX\DATANANIONS\95-134\7~-180001.D11 !
C:\DX\METHODNFLUQ .MET :

1 System: 1 Inject#: 11 Detector:CDM-2
Column: AS4A-S5SC.4mm, STARTED 10-14-94
Volume Dilution Points Rate Start Stop Area Reject
1 1 4200 BHz  0.00 14.00 500

Components Found SE3CKACKKEKH OOk ook

Aresa Height Concentration

rem

68641120 14881802 Z2.320

Totals 69641120 14881802 2.320

File: 7-180001.D11 Sample: R2i2,3 (271ML)

fluoride
i .
H’“"""\E J\ //
'.\'-Illl\'I}i'l_‘ll'l]T\]'l]i]]]]l]llil]]
0 2 4 6 B 10 12 14
Minutes
E-22




METCO ENVIZONMENTAL

T T T T T T e m e e e e e . e e e e T L e e o T = e ot  ——— s T T o . i — — —— oy — — i — e i ——

e T e e e . — E— E—— —— e e A ER A A ——————————— — L L L L o T T oo L L s =Z==ZDF

. Sample Name: R3 FILTER (25ML) Date: 07/17/1995 16:30:43 !
. Data File : C:\DX\DATAN\ANIONS\95-134\7-170001.D04 :
i Method : C:\DX\METHOD\FLUC.MET )
i ACI Address: 1 System: 1 Inject#i: 4 Detector:CDM-2 {
i Analyst : Column: AS4A-53C.4mm, STARTED 10-14-94 '

Calibration Volume Dilution Points Rate Start Stop Area ReJject

External 1 1 4129 BHz 0.00 13.76 500

FAROKHOKOROCKR R ROKRRRCR oK KRR Component Report: Components Found SRR KRN KKK K K AK KK KK %

Ret Component Area Height Concentration
Time Name : Ppin
2.15 fluoride 46435664 9808065 1.547
Totals 46435664 9808065 1.547
" File: 7-170001.D04 Sample: R3 FILTER (25ML)

l.

20 (\

fluoride ‘

us
10 |

Minutes




METCO ENVIROMMENTAL

y Sample Name: R3 DIFW (265ML) Date: 07/18/1995 11:48:50 !
' Data File : C:\DX\DATA\ANIONS\85-134\7-130001.D04 !
i Method > C:ADX\METHODNFLUO.MET !
! ACI Address: 1 System: 1 Injectti: 4 Detector:CDM-2

Analyst Column: AS4A-SC,.4mm, STARTED 10-14-94

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 i 4200 5Hz 0.00 14.00 500

AR OO CROCIoIoORCERCRRE. Component Report: Components Found  #OmkH ok RO R AR KK ¥k

Ret Component :  Area Height Concentration
Time Name rrm
2.15 fluoride 137105384 25215950 4567
| Totals 137105384 25215950 4.567
File: 7-180001.D04 Sample: R3 DIFW (265ML)
40
30 fluoride
20
us
10
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METCO ENVIRONMENTAL

v Sample Name: R3 DIFW (265ML)DUP Date: 07/18/1995 12:04:14 :
. Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D05 !
i Method 1 C:ADX\METHOD\NFLUO .MET ,
\ ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-2 '
y Analyst : Column: AS4A-SC,4mm, STARTED 10-14-54 '

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 5Hz 0.00 14.00 500

HACK RO KCIOKR RO RORKO kK Component Report: Components Found  SOKEENORKAOKSOK K IR K KKK KK

Ret Component Area Height Concentration
Time Name Prm
2.17 fluoride 137020354 28290570 4 .564

Totals 1370203564 28290670 4.564

File: 7-180001.D05 Sample: R3 DIFW (265ML)DUP

40
fluoride
30 I
20
usS
10
L L
0 —
f11|llllliillllllllllTTtI]l!l]lii}]
o 2 4 6 8 10 12 14

Minutes




METCCO ENVIRKONMENTAL

¢ Sample Name: R3I1 DIBH (274ML) bX Date: 07/18/1995 15:42:58

1 Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D18 !
y Method : CANDX\NMETHODNFLUO.MET '
! ACI Address: 1 System: 1 Inject#: 19 Detector:CDM-2 ¢
i Analyest : Column: AS4A-5C.4dmm. STARTED 10-14-94 !

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 4200 5H=z 0.00 14.00 500

RN KRR RO AR AR R AHCRR KK Component Keport: Components Found sk sk orkok 5okork ok ko

Ret Component Area Height Concentration
Time Name rPpPm
2.18 fluoride 265669318 23124065 B8.850

Totals 265669319 531240865 8.880

Flle: 7-180001.D19 Sample: R311 DIBH (274ML) 5X

fluonde
|

us 20

}_T [ L N e I i T T 17T 1T 71 1T T 3 T T
' S L ' R L ] T ' T T 7 I T T '
0 2 4 6 8 10 12 14

Minutes
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=
METCO ENVIRONMENTAL
. Sample Name: R3I1 DIBH (274ML) 5X DUP Date: 07/18/1995 15:58:07 !
. Data File : C:\DX\DATA\ANIONS\95-134\7-180001.D20 ;
v Method : C:\NDX\METHOD\FLUO.MET '
. ACI Address: 1 System: 1 Inject#: 20 Detector CDM-2 '
i Analyst : Column: AS4A-3C.4dmm, STARTED 10-14-94 :
Calibration Volume Pilution Points Rate GStart Stor Area Reject
External 1 1 4120 BH= 0.00 13.73 500
AFARORIORCORROoRIGIORYGokRk - Component Report: Components Found SRESNEHOKNGKKK K IR ACRRR AR #
Ret Component Area Height Concentration
Time Name PPrm
2.18 fluoride 266136227 52666831 8.865
Totals 266136227 52666831 8.865
“ File: 7-18G001.020 Sampie: R3i1 DiBH (374ML) 5X DUP
80
70
60 fluoride
f
50
40
uS 30
20
10
IR (V1§
O . ———,
-10
'!!li‘llll‘lllllir‘iliii’I'Iir'II_'
0 2 4 6 8 10 12
Minutes
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METCO ENVIRONMENTAL
' Sample Name: R3I2,3 (215ML) Date: 07/18/1995 13:51:37 v
! Data File : C:\DX\DATA\NANIONS\S95-134\7-180001.D12 !
! Method : C:ANDX\METHOD\NFLUG.MET :
! ACI Address: 1 System: 1 Inject#: 12 Detector:CDM-2
! Analvyst : Column: AS4A-5C,4mm, STARTED 10-14-94 !
~Calibration Volume Dilution Points Eate Start Stop Area Reject
" External 1 1 4200 S5Hz  0.00 14.00 500
W AR HOKKAOGKICKICICRCK KKK kR kK. Component Report: Components Found  $OKAKHKE AR NCR KKK $H0OICKOE
Ret Component Area Height Concentration
Time Name ppm
Z.17 fluoride 83536272 17962802 2.783
ﬂ! Totals 83536272 17962802 2.783
' File: 7-180001.D12 Sample: R312,3 (215ML)
40
30 ,
fluoride
usS 20 |
10
i
1 J
0
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0 2 4 6 8 10 12 14
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METCO ENVIRONMENTAL

i Sample Name: DI BLANK Date: 07/18/1995 14:26:19
: Data File : C:\DX\DATA\NANIONS\95-134\7-180001.D14

! Method : C:NDX\METHOD\NFLUQ.MET

. ACI Address: 1 System: 1 Inject#fi: 14 Detector :CDM-2
, Analyst : Column: AS4A-SC.,4mm, STARTED 10-14-94

Calibration Volume Dilution Points Rate Start  Stop Area Reject

External 1 1 4200 5Hz 0.00 14.00 500

et Component Area Height Concentration
Time Name . PEm
2.15 fluoride 516949 752186 0.017
Totals 516949 75216 0.017
B =3 —-— L N 4 ra = =
File: 7-180001.D014 Sample: DI BLANK
0.4
0.3
0.2
us
0.1
fluoride
0.0 L | -
\‘ }\/-{/ W%«W”HMMWAW VY
-O'1lllllliliIi]liiiil{lTTT}il]l‘iIIII
0 2 4 6 8 10 12

Minutes
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Sample Name:

! Data File
1 Method

ACT Address:

Analyst

Calibration

External

Ak KRR ORI ko Component Report:

Volume

FILTER BLANK

METCO ENVIRONMENTAL

Date:

07/17/1995 17:26:15

C:NDX\DATANANTIONS\95-134\7-170001.D08
C:\DX\METHODNFLIJO . MET

i System: 1

Injects:
Column:

Dilution Points

1 4200 BSH=

3
AS4A-5C, 4mm,

Rate Start

0.00

Detector:CDM-2

STARTED 10-14-94

—— e A T A ke T ————— R T T T . T T L s L AL . et — o —— — — =

Stop Area Reject

e e e - e T e A M S e e AL e e S e ———— A T T T L e S e o ——

14.00

Ret Component Area Height Concentration
Time Name PPm
2.15 fluoride 10190870 2040563 0.339
Totals 10180870 2040563 338
File: 7-170001.D08 Sample: FILTER BLANK
40
3.0
fluoride
20 |
us
1.0 |
L /!
0.0 /,ah_J RN
|/
Illl!l]ll]il’lllrilllli 1[1!'I1
0 2 6 3] 10 12 14
Minutes
E-30
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S0, EMISSION DATA
Job Number 931 /5‘/ Location /%C///W/)/ s
Job Name \%)éﬂ(,é ,42(14‘;/{) Unit Tested /,,// / L, Mg,

Run Number / 2 Y
N- normality of Ba(C104)2 2. 0100 ———
MLy -ml in impinger #2 3&» F95 4o &
o c e .
MLy -ml in impinger #3 Zzs YAS | 230
ML, -ml in aliquot #2 -z =z 3
MLA-ml in aliquot #3 ro O /o
S AS | (24| (230
MLy - ml of Ba(Cl0,), to titrate #2 G 7O |G| Fos

-

S A5 | S |z

Average ML_ - ml of Ba(ClO4)2

B J A3 | 3.9 3.33
Oo.r5 | 245 | f2C
MLg -ml of Ba(Cl0,), to titrate #3 .15 | o5 | o220
£2/9 | pos | az20
Average MLB -ml of Ba(C104)2 05 0.5 | 4 o

MLBB ~-ml of Ba(C104)2 to titrate blank D, 05

[—

T, - average gas meter temp., °F

volume of dry gas sampled
m @ meter conditions, ft,

b - barometric pressure, "Hg Abs.

stack gas volume dry @
Qs standard conditions, *SCFM

C; - 80, in impinger #2, mgs - /4T | /‘7[3,3 /399
CI _502 in impinger #3, mgs [ / /:7[ /ré
Cp - total 50, in impingers, mgs /50. | 144 7 /4/5
ppm 802

C802 - emission rate of S0,, 1bs/day

C502 - emission rate of SO 1bs/hr

2.

Cs - emission rate of S, lbs/day

® 29.92 "Hg, 68°F (760 mm Hg, 20°C) 0.7513 x Cp x (T + 460)
ppm SO2 =
Vm Pb
- 2
- MLI b (MLB MLBB) x Nx3 CSO ) % 1o o 10-6
[ ° MLA 2 = ppm 2szx 39.2 x
CSO2
CT = CI #2 + CI #3 E-31 CS = _‘i—




ad

MEKO

HMRONTETAL

SULFUR

TRIOXIDE EMISSION DATA

Job Number 5&5’—7(5?51' Location jEAéatAféekwﬁac/, ;é§>
Job Name_ozel. £ei Unit Tested CZZ%é;ﬁzvb/é;ﬁ//lJfééflfé;
Run Number ) 2 =
Date
Time
N - normality of Ba(C104)2 0100 =
MLI - ml in impinger 20¢| 00 b2
MLA - ml in aliquot 1o /0, ] O
g‘ Z’ T """‘T'Cg"’!cpl f':%""
rfiﬁ/ 45,50 .38
MLB - ml of Ba(C104)2 to titrate 2. 70 0.5\ /s
o, '/"S, &(-{—?) ﬂlé{
Average MLg - ml of Ba(Cl04), to titrate| /) (3 / (/5 0. 320
MLBB - ml of Ba(C104)2 to titrate blank P05 =
T - average gas meter temp., °F
v - volume of dry gas sampled H
m ~ @ meter conditions, ft.~ !
Pb - barometric pressure, "Hg Abs.
Q - stack gas volume dry @
s standard conditions, *SCFM
C; - SO; in impinger, mgs i ¢ H g 6§
ppm SO3
CSO3 - emission rate of 503, lbs/day ;
CS - emission rate of S, 1lbs/day

¥ 29.92 '"Hg, 68°F (760 mm Hg, 20°C)

A
ILI

I A\
JLA

X (MLB - MLBB) x N x 40

0.6021 x CI X (Tm + 460)
opm 303 = v P
m b
C . -6
SO3 = ppm SO3 X Qs x 299.1 x 10
“so,
C. =
S 2.5




METO

ENVIRONMENTAL

R

APPENDIX F

m Reference Method Monitor Data




ad

MEICO)- -

ENVIRONMENTAL

Absorber Stack (EPN - K)
Oxides of Nitrogen
Concentration

Run Measured Adjusted
Number (ppm) (ppm*}
1 16.5 16.0
2 17.4 17.0
3 17.7 17.0

*Calculated according to equation 6C-1.

F-2
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93 134

BORAL BRICK
HEMDERSON TEXAS
ABSORBER STACK

Fage : 1

06/29/95
06/29/92
06/29/93
06/29/95
0&6/29/95
046/29/95
04/29/93
06/29/95
0&6/29/793
06729795
06/29/95
06/29/95
06/29/935
06/29/95
06/29/95
06/29/%3
046/29/95
06/29/95
06/29/95
06/29/95
06/29/95
06/29/93
06/29/9%
06/29/95
06/29/93

AVERAGES

07:18
07:19
07:20
07:21
07:22
07:23
07:24
07:25%
07:26
07:27
07:28
07:29
07:30
07:31
07:32
07:33
07:34
07:35
07:36
07:37
07:38
07:39
07:40
07:41
07:42

THITIRY CRLMBRET IO

LEPUNe AT /5’;54. oot

2eBoAl, SG UL AEC
0.0C

86.8C\ Fs./wom 40K Hrmd 38 PES

49.6C F. OS5 omm GOk K RIS g
§49.46C

1B.7CY 5. 22 gome Ao #emss/083 9
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95 134

BORAL BRICK
HENDERSON TEXAS
AKSORRER STACK

Page : 1

06/30/95
06/30/95
06/30/95
046/30/95
046/30/95
06/30/95
06/30/95
06/30/95
06/30/95
06/30/95
06/30/95
06/30/93
06/30/935
06/30/95
06/30/935
06/30/95
06730793
06/30/95
046/30/95
06/30/245
06/30/935
06/30/95
06/30/95
06/30/95
06/30/25
06/30/95
056/30/95

AVERAGES

07:05
07:06
07:07
07:-08
07:09
07:=10
07:11
07:12
07:13
07:14
07:13
07:16
07:17
07:18
07:1%9
07:20
07:21
07:22
07:23
07:24
07:25
07:26
07:27
07:28
07:29
07:30
07:31

[ERH O TR /_'4’”/%.

S& G/ /EsTEC

BE, /om Aok FCr 035 P53
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BORAL BRICKS

L...J

JECE =ETVER

‘Jr\h JUL 121935 \U

Henderson D1v1sion
P.O. Box 2110 @ Henderson, Texas 75653-2110 ?‘j_
Telephone 903/657-3505 FAX 903/657-7139

July 3, 1995

Mr. Rob Patterson

METCO Environmental

P. O. Box 598

Addison, TX 75001

Dear Mr. Patterson:

On Thursday and Friday June 29th and 30th, 1985, 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 #1 and #2 Throughput: 499.1 Tons/Day Of Fired Ware
Kiln #1 and #2 Fuel Input: 1,266 MCF/Day Natural Gas
Kiln #1 Stack Temperature: 485°F

Kiln #2 Stack Temperature: 550° F

Boral Bricks and | thank you for your cooperation in this matter, and if you have any
guestions or need more information, please contact me at (303) 657-3505.

Thank Youl

Sincerely,

J. senhour, Jr.
Manufacturing Manager
Boral Bricks, Inc.
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TEXAS AIR CONTROL BOARD

A PERMIT IS HEREBY ISSUED TO

BORAIL BRICKS, INC. - HENDERSON BRICK DIVISION
AUTHORIZING THE CONSTRUCTION AND OPERATION OF

Henderson Brick - Plant No. 1
TO BE LOCATED AT

Henderson, Rusk County, Texas
Lat. 32°10/51" Long. 94°48¢12%

and which is to be constructed and operated in accordance with and subject to the Texas Clean Air Act (Texas Health and Safety Code, Chapter
382) and all Rules, Regulations and Orders of the Texas Air Control Board. Said permit is subject to any additional or amended Rules, Regula-
tions and Orders of the Board adopted pursuant to the Act and to all of the following conditions:

1.This permit may not be transferred, assigned or conveyed by the holder, and applies only to the location specified herein.

2 This permit is automatically void upon the octurrence of any of the following:
a, Fajlure to begin construction within eighteen months of the date of issuance.
b. Disconfinuance of construction prior to completion for a pericd of eighteen consecutive months or more.
¢ Failure to complete construction within a reasonable time.

i

3. The fadlities covered by this peﬁnitshaii be constructed and operated asspedified in the application for the permit.

4. All representations regarding construction plans and operation procedures contained in the permit application, unless specifically changed in
the application for this permit, become conditions upon which this permit s issued. It shall be unlawful for any person to vary from such
representation if the change will cause a change in the method of control of emissions, the character of the emissions or will result inan

increase in the discharge of the various emissions, unless he first makes application to the Executive Director to amend this permit in that
regard and such amendment is approved. .

5. The Board shall be notified prior to the start-up of the fadlities authorized by this permit in such a manner that a representative of the Texas
Air Control Board may be present at the time of start-up.

6. The Board shall be notified prior to the start of any required sampling and /or monitoring of the facilities authorized by this permit insuch a
manner that a representative of the Texas Air Control Board may be present during the required sampling and/or monitoring. Upon request
by the Exeautive Director, the holder of this permit shall make sufficient stack sampling analyses, or other tests, to prove satisfactary

equipment performance. All sampling and testing procedures shall be approved by the Executive Director and coordinated with the regional
representatives of the Texas Air Control Board. .

4

7. This permit does not absolve the holder from the responsibility for the consequences of noncompliance with all Rules, Regulations and
Orders of the Texas Air Control Board or with the requirements of the Texas Giean Alr Act.

8. The fadilities covered by this permit shall not be operated unless all associated air pollution abatement equipment is maintained in good
working order and operating properly during nommal facility operations.

$. Emissions from this facility must not cause or contribuzte to a condition of “air pollution” as defined in Section 382.003(3) of the Texas Clean Air
Act or violate Section 382085 of the Texas Clean Air Act. If the Executive Director determines that such a condition or violation occurs, the
holder shall implement additional abatement measures as necessary to control or prevent the condition or vislation,

10. Provisions: See attachments labeled “General Provisions 21012,"

1-6, and "“Special Provisions 21012," 1-9,
Acceptance of the permit constitutes an acknowledgement and agreement that the halder will comply with all Rules, Regulations and Orders of
the Board issued in conformity with the Act and the conditions precedent to the granting of this permit. Failure to comply with all conditions and
spedal provisions of this permit will subject the holder to the enforcement provisions of the Texas Clean Air Act

This pevmit expires 5 years from date of issuance unless renewed as defined in Section 382.055 of the Tcx:;s Clean Air Act

PERMIT MO, 21012 DATE 5/7/93

(Watlam [ (aebaty

EXECUTIVE DI'RECTOR.IT‘E'XAS AR CONTROL BOARD

1-2
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1.

2.

3.

4.

5.

GENERAL PROVISIONS

Permit No. 21012

Equivalency of Methods - It shall be the responsibility
of the holder of this permit to demonstrate or. otherwise
justify the equivalency of enmission 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.

Sampling 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
Alr 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 Progress - 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 afte¥ occurrence of the event. .
Recordkeeping - Information and data concerning
production, operating hours, sampling and monitoring
data, if applicable, fuel type and fuel sulfur content,

if appllcable, shall be maintained in a file at the plant
site and made available at the request of personnel from
the TACB or any 1local 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 Control - 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.

I-3




SPECTAL PROVISIONS

Permit No. 21012

EMISSTION STANDARDS AND FUEL SPECTFTCATIONS

1.

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-minute
period, except for those periods described in Rule
111.111(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 regquired 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 Sampling 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 (0,) 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:

I-4




SPECIAL PROVISIONS
Permit No. 21012
Page 3

Operational 1logs shall be Xkept for each piece of
equipment listed in the Permit Table 1(a). These logs
shall report the daily and year-to-date hours of
operation and finished product production rates. Any
abatement eguipment 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 reguest 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. All 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 PROVISIQONS

9.

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

A. The fécilityfidentification number as submitted to
.the Emissions Inventory Section of the TACB.

B. The EPN as listed on the maximum allowable emission
rates table.

I-6




EMISSION SOURCES - MAXIMUM ALLOWABLE EMISSION RATES

Permit No. 21012
i .
This 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

+ facilities. Any proposed increase 1in emission rates may require an

application for a modification of the facilities covered by this permit.

ATR CONTAMINANTS DATA

ry

Emission Source Air Contaminant Emission Rates*

Point No. (1) Name (2) Name (3) 1b/hr TPY
K Adsorber for both vVoC 0.2 0.9
Tunnel Kiln Stacks NOx 4.0 17.6
S02 21.2 93.3
PM 1o0.2 44.8
- - : CO 1.3 5.8
' HF 0.9 3.9

(1) Emission point identification - either specific equipment de51gnat10n or
emission point number from plot plan.

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

(3) VOC - volatile organic compounds as defined in General Rule 101.1
NOx -~ total oxides of nitrogen
S02 - sulfur dioxide
cO - carbon monoxide
HF ~- hydrogen fluoride
PM ~ particulate matter (all forms)
-

-k Emission rates are based on and the facilities are limited by the

following maximum operating schedule; are based upon simultaneous

operation of both kilns:

Hrs/day_24 Days/week 7 Weeks/year_ 52 or Hrs/year_8,760
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AAMETO -

ENVIRONMENTAL

BILLY J. MULLINS, JR., President

Education 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.

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

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

Certification Redgistered 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

Professional Air & Waste Management Association - Past Chairman, Past Vice
Memberships 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
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MULLINS

Publications

Teaching
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 § 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 lowa State University,
Ames, lowa, 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

Teaching
Experience

Technical
Experience

Conducted a two-day short course entitled "Performing

and QObserving Source Sampling” at Dallas, Texas,

July 1976, May 1877, 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 {or 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.
1969-1972.
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Research

Projects

Related
Projects

MULLINS

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 1874-April 1975.

Supervised and conducted a study by a lightweight
aggregate manufacturer to develop a materia! 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.
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GORDON G. SMITH, Project Supervisor |

Education

Professional

Training
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.
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TIM STARTZ, Project Supervisor

Education

Professional

Training
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 Training Program
on Hazardous Materials (CFR 1910.120) Dallas, Texas, April 1992.
Also attended an 8-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,, O,, 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 a.!I field testing equipment.
Has performed on-site SO, analysis.

Has performed on-site H,S analysis.
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Thoroughly trained in the operation and routine maintenance of the
following:

Thermo Environmental Model 10AR 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 721M 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 |

Education B.S. 1994, Wichita State University, Wichita, Kansas, in Geology.
Technical Participated in the sampling of over 25 sources, including
Experience 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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