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Seckion 4, Ref 35

Emissfon Factor Develop for Stack Testing of Scrubber Stack at Boral Bricks, Henderson Plant ir_t February, 1996

by METCO i
Kiln 1
Schedule: 42 cars/day
2,916 brick/car
Brick Weight: 4.10 Ibffired brick  (verified by quality contro! reports)
= 42 car ! 2,916 brick | 41 | day ton
day ] car | bick [ 24 hr | 2000 b
= 10.46 ton/hr
Kiln 2
Schedule: 42 carsiday
2,955 brickicar
Brick Weight: 4.10 tbffired brick {verified by quality control reports)
= 42 gar | 2,955 brick ] 41 | day | ton
day | car | bick { 24 hr | 2000 b
= 10.60 ton/hr
Total = 21.06 ton/hr

Emisgsion Factar Dovelopment:

filterable PM = [ Average Emission Rate (Ib PM / hr) ]
[ Kiln Throughput {ton / hr) }

= 10191 hr
he 21.06 ton
{ filterable PM = 0.48 lo/ton I

Emission Factor Summary:

Pollutant Avqg. Emission Rate Avg. Emission Factor
PM 10.19 Ib/hr 0.48 Ibfton
NO, 7.2 |bthr 0.34 Ib/ton
HF(inlet) 14.50 Ib/hr 0.69 Ihiton
HF 0.95 Ibv/hr 0.045 Ibfton

Notes:
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Absorber Inlet Duct.
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SOURCE EMISSIONS SURVEY
BORAL BRICKS, INC.
ABSORBER STACK {EPN-K) AND
ABSORBER INLET DUCT
HENDERSON, TEXAS
FILE NUMBER 96-30

INTRODUCTION

METCO Environmental, Dallas, Texas, conducted a source emissions survey of Boral
Bricks, Inc., located in Henderson, Texas, on February 14 and 15, 1996. The purpose
of these tests was to determine the concentrations of particulate matter, hydrogen
fluoride, and oxides of nitrogen being emitted to the atmosphere via the Absorber Stack
(EPN-K). The concentrations of hydrogen fluoride were also determined at the

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, 7E, and 13B: and in
the "Sampling Procedures Manual, Texas Air Control Board, Revised July 1985."
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SUMMARY OF RESULTS
Absorber Stack (EPN-K)

|
I Run Number

1 2 3
Date 02/15/96 02/15/96 02/15/96
Fﬁme 0851-1005 1053-1207 1246-1400
Stack Flow Rate - ACFM 74,664 78,770 76,460
Stack Flow Rate - DSCFM* 40,417 42 850 41675 i
% Water Vapor - % Vol. 707 6.18 5.92
% CO, - % Vol. 22 23 23
% O, - % Vol. 16.4 16.6 16.5
% Excess Air @ Sampling Point 317 339 329 B
Stack Tempearatura -°F 436 440 441
Stack Pressure - "Hg 2947 29.49 29.47
Percant Isokinetic 101.7 98.4 99.2
Volume Dry Gas Sampled - DSCF* 39.123 40.159 39.339
Particulata Ma@ter Emissions
E&W 0.0252 0.0217 0.0260
__grains/ct @ Stack Conditions 0.0136 0.0118 0.0141
[bs/hr 8.74 7.99 9.28 !
Total Catch
rains/dscf* 0.0313 ~ 0.0268 0.0277
_grains/cf @ Stack Conditions 0.0169 0.0145 0.0150
| (bs/hr 10.83 9.85 9.88
" Hydrogen Fluoride - ug 6,980.4 65217 6,942.9
Hydrogen Fluoride Emissions - ppm 7.6 6.9 7.5
Hydrogen Fluoride Emissions - Ibs/hr 0.95 092 0.97

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

96-30
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SUMMARY OF RESULTS

Absorber Stack (EPN-K)

“ Run Number 1 2 3 1'
" Oxides of Nitrogen Emissions - ppm 23.6 24.2 24.8 "
" Oxides of Nitrogen Emissions - Ibs/hr 6.83 7.44 7.40 "

96-30 -4-
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SUMMARY OF RESULTS

Absorber Inlet Duct

[ Run Number 1 o 3 Wl
I Date 02/15/96 | 02/15/96 02/15/96
I[ Time 0851-1003 | 1053-1205 | 1246-1358

% Water Vapor - % Vol. 6.21 6.48 6.29
Volume Dry Gas Sampled - DSCF* 27.923 28.043 28.142
Hydrogen Fluoride - mg 82.044 70.517 68.976
Hydrogen Fiuoride Congcentrations - ppm 124.6 106.7 104.0
Hydrogen Fluoride Concentrations -lbs/hr** 15.71 14.27 13.51

*  29.92 “Hg, 68°F (760 mm Hg, 20°C)

&k

Absorber Stack (EPN-K).

96-30

Calculated using the flow rate measured during the corresponding tests on the




DISCUSSION OF RESULTS

Absorber Stack (EPN-K)

The three tests for particulate matter, hydrogen fluoride, and oxides of nitrogen
appeared to be valid representations of the actual emissions during the tests. Ali leak
checks performed on the sampling train, the pitot tubes, and the monitor sampling
system showed no leaks before or after each test. The zero and calibration drift tests
of the monitor were stable with no variations greater than 3.0 percent. The calibration
error check, sampling system bias check, and NO, to NO conversion efficiency check
performed on the reference method monitor prior to testing were valid. The indicative
parameters calculated from the field data were in close agreement. The moisture
percentages for the three tests were within 10.6 percent of the mean value. The
measured flow rates (Q,) for the tests were within 3.0 percent of the mean value. The
rates of sampling for the three tests were within the specified limits (90 to 110 percent
isokinetic). The greatest deviation from 100 percent isokinetic was 1.7 percent.

The calculated emissions (pounds per hour) of particulate matter for the three tests
showed a range of -3.3 percent to +6.3 percent variation from the mean value.

The calculated emissions (pounds per hour)} of hydrogen fluoride for the three tests
showed a range of -2.8 percent to +2.5 percent variation from the mean value.

The calculated emissions (pounds per hour) of oxides of nitrogen for the three tests
showed a range of -5.4 percent to +3.0 percent variation from the mean value.

96-30 -6-
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Absorber inlet Duct

The three tests for hydrogen fluoride appeared to be valid representations of the actual
concentrations during the tests. All leak checks performed on the sampling train
showed no ieaks before or after each test. The indicative parameters calculated from
the field data were in close agreement. The moisture percentages for the three tests
were within 2.4 percent of the mean value.

The calculated concentrations (pounds per hour) of hydrogen fluoride for the three tests
showed a range of -6.8 percent to +8.4 percent variation from the mean value.

96-30 7.
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DESCRIPTION OF SAMPLING LOCATIONS

The sampling location on the Absorber Stack (EPN-K) is 80 feet 6 inches above the
ground. The sampling ports are located 40 feet (6.73 stack diameters) downstream
from a constriction in the stack and 6 feet 5 1/2 inches (1.09 stack diameters) upstream

from the outlet of the stack.

The sampling location on the Absorber Iniet Duct is approximately 30 feet above the
ground. The sampling port is located in a transition zone of the inlet duct.

96-30 8-
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SAMPLING LOCATION

Absorber inlet Duct
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling foliowed the procedures set forth in the Appendix to the Code of Federal
Regulations, Title 40, Chapter i, Part 60, Methods 1, 2, 3B, 4, 5, 7E, and 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 Absorber
Stack (EPN-K), in order to determine the uniformity and magnitude of the fiow prior to
testing. Several traverse points were checked for cyclonic flow and none was found to
be present. Twelve traverse points were sampled from each of the two ports for a total
of twenty-four traverse points.

The sampling trains were leak-checked at the nozzle at 15 inches of mercury vacuum
before each test, and again after each test at the highest vacuum reading recorded
during the test. This was done to predetermine the possibility of a diluted sample.

The pitot tube lines were checked for leaks before and after each test under both a
vacuum and a pressure. The lines were also checked for clearance and the

manometer was zeroed before each test.

An integrated orsat sample was collected and analyzed according to EPA Method 3B
during each test on the stack.

96-30 -11-
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Particulate Mat | Hyd Fluorid
Triplicate samples for particulate matter and hydrogen fluoride were collected on the
stack. 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 three-minute duration were taken isokinetically at each of the

twenty-four traverse points for a total sampling time of 72 minutes. Reagent blanks
were submitted.

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

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

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

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
4 Silica Gel 2009 Moisture

Particulate matter emissions were calculated from gravimetric analysis using both the
* front-half * and * back-half * collections of the sampling train.

The hydrogen fluoride samples were analyzed by ion chromatography.

96-30 0.
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Hydrogen Fluoride

Triplicate samples for hydrogen fluoride were collected on the inlet duct. The samples
were taken according to EPA Methods 4 and 13B; and the "Sampling Procedures
Manual, Texas Air Control Board, Revised July 1985." For each run, samples of
twenty-four minute duration were taken isokinetically at each of the three traverse
points for a total sampling time of 72 minutes. Data was recorded at five-minute

intervals. Reagent blanks were submitted.

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

Heated Glass Probe @ 248°F + 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
1 HPLC Water
2 HPLC Water
3 HPLC Water
4 Empty
5 Silica Gel

The hydrogen fluoride samples were analyzed by ion chromatography.

96-30

-13-

Amount

200 ml
200 ml
200 ml

200g

Parameter Collected

Hydrogen Fluoride
Hydrogen Fluoride
Hydrogen Fluoride
Moisture
Moisture
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The oxides of nitrogen sampling was performed according to EPA Method 7E. A
Thermo Environmental Model 10S Oxides of Nitrogen Analyzer (Serial Number
105-49429-282) was used to monitor the concentrations of oxides of nitrogen during
each run. The reference method analyzer was operated at a range of 0 to 100 parts
per million. A multi-point calibration was performed on the reference method analyzer
prior to testing. 'An analyzer calibration error check, a sampling system bias check, and
a NOQ, to NO conversion efficiency check were also conducted prior to testing. After
each run, the zero and calibration drift of the reference method monitor was checked.
The calibration gases were as follows:

Zero Nitrogen
18.7 ppm NO in N, (ALM 40839)
46.2 ppm NO in N, (BAL 1881)
85.4 ppm NOin N, (ALM 38783)

The reference method sampling system consisted of a heated probe, a heated glass
fiber filter, a chilled condenser, and a teflon sample line. The calibration gases for the

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

Calibration gas certifications are included in Appendix C.

96-30 -14-
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DESCRIPTION OF TESTS

Personnel from METCO Environmental arrived at the plant at 1:45 p.m. on Wednesday,
February 14, 1996. After meeting with plant personnel, the equipment was moved onto
the Absorber Stack (EPN-K) and Inlet Duct. The equipment was secured for the night
and all work was completed at 5:30 p.m.

On Thursday, February 15, work began at 7:00 a.m. The monitor was calibrated and
the equipment was prepared for testing. The preliminary data was collected. The first
set of tests for particulate matter, hydrogen fluoride, and oxides of nitrogen on the
Absorber Stack (EPN-K) began at 8:51 a.m. Testing continued until the completion of
the third set of tests at 2:00 p.m. “The first test for hydrogen fluoride on the Absorber
Inlet Duct began at 8:51 a.m. Testing continued until the completion of the third test at
1:58 p.m.

The monitor was calibrated and secured for transport. The equipment was moved off
of the sampling locations and loaded into the sampling van. The samples were
recovered and transported to METCO Environmental's laboratory in Dallas, Texas, for
analysis and evaluation.

Operations at Boral Bricks, Inc., Absorber Stack (EPN-K) and Inlet Duct, located in
Henderson, Texas, were completed at 4:15 p.m. on Thursday, February 15, 1996.

L) Ko L

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

96-30 -15-
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Source Emissions Calculations
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Field Testing Data

Analytical Data

Reference Method Monitor Data
Chain of Custody
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Resumes of Test Personnel
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APPENDIX A

Location of Sampling Points
Absorber Stack (EPN-K)

The sampling ports are located 40 feet (6.73 stack diameters) downstream from a
constriction in the stack and 6 feet 5 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 = 6 1/4 inches

Inside Stack Diameter 71 3/8 inches

Point Percent of Diameter Distance
B Number From Wall From Wall
1 2.1 112"
2 6.7 413/16°"
3 11.8 87/16"
4 17.7 12 5/8"
5 25.0 17 7/8 ¢
6 35.6 257/16"
7 64.4 ' 45 15/16 "
8 75.0 531/2"
9 82.3 58 3/4 "
10 88.2 682 15/16 “
11 93.3 66 9/16 "
12 97.9 69 7/8"

96-30 A-1
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APPENDIX A

L ocation of Sampling Points
Absorber Inlet Duct

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

sampling points were calculated as follows:

Sample points
14’

12"
10

/ Inlets \

O O

A

Hatch with

gas stream

Angled probe to catch .

port

96-30 A-3

Not fo Scale
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NOMENCLATURE FOR CALCULATIONS

English Metric
Symboj Units Units
A, in.? m?
Can gr/dscf* g/dscm*
C., gr/dsct* g/dsem*
ar/CF
Cu @ stack g/m®
conditions
gr/CF
Ca @ stack g/m®
conditions
C.w ibs/hr kg/hr
Cax lbs/hr kg/hr
CP
D, in. m
%EA
g 32.174 ft/sec?
%l
%M
M,
m; mg mg

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) B-2

[ -
Stack Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particuiate - total

Particulate - probe, cyclone, and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas

Particulate - probe, cyclone, and filter




E mngmmm

(€O,

Mwaler

MW

M Welr

English Metric
Units Uniig
18 Ib/lb-mole
mg mg
Ib/Ib-mole g/g-mole
28.96 Ib/
lb-mole
Ib/lb-mole  g/g-mole
"Hg mm Hg
Absolute
"H,O mm H,O
"H mm Hg
Absolute
"H,0 mm H,O

29.92 "Hg 760 mm Hg

ACFM m%hr
DSCFM* dscm/hr?
21.83 “Hg-
ft*/Ib-mole®R
OF OC

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-3

Descripti

Molecular Weight of water
Particulate - total
Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

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

Universal Gas Constant

Average Gas Meter Temperature
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English Metric
Symbol Uni Uni Descrio
T, min min Net time of test
T, °F °C Stack Temperature
Teod 528°R 293°K Standard Temperature
V., ft® m® Volume of dry gas sampled @ meter
conditions
Vmg, dscf* dscm” Volume of dry gas sampled @ standard
conditions
V, fpm m/sec Stack velocity @ stack conditions
V., ml ml Total water collected in impingers and
silica gel
Vg, scf* scm* Volume of water vapor collected @
standard conditions
O. 0.0752 tbs/ft® Density of Air
Puater 1 g/ml Density of Water
Prman 62.32 Ibs/it® Density of Manometer Fluid

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

*29.92 "Hg, 68°F (760 mm Hg, 20°C) B-4
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EXAMPLE CALCULATIONS

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

P
T {Pb + 1_.2...
Vm,,, = Vm [ s 3.6
T, +460) | P,
P, + ——
Vi o 136 _
Mgy = 17.65 Vm |———F——| = dscf
T, + 460

Vm,,, = dscf x 0.028317 = dscm

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

Viv = (V,, - gms SO, - gms H,5) Ppter B Torg
g2 . Pag My 453.6

waler

Vw,,, = 0.0472 (V,, - gms SO, - gms H,5) = scf

ngas = scf x 0.028317 = scm

3. Percent moisture in stack gas.

Vw
%M = gas x100 = %
Vm, + ngaS

* 29.92 “Hg, 68°F (760 mm Hg, 20°C)  B-5




4, sMole fraction of dry gas.

_ 100 -%M
100

o

Average molecutar weight of dry stack gas.

32

MW, = [%C0, x 24| ¢ %0, x 22
100 100

6. Molecular weight of stack gas.

MW = MW, x M, + 18 (1 - M)) = Ib/lb-mole = glg-mole

7. 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,O
13.6

P,= P, + = "Hg Absolute

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

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

+ %N, x 28| 4 lowco x 281 = iyib-mote
100 100

= g/g-mole
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- 9.. Stack velocity at stack conditions.

[29 X P oy X Py X MW, X (T, + 460)

V, = Cp 60
[ 12xpy x P, xMWx T,
14
(T, + 460)
V. =5,123.8 C, | ———| VAP average = fom
° Pl P, x MW / ge =1

V, = fom x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.*

1 Tsta P
Qs=mV3xAstde 2 2

b ¢
s+ 460 P,

0123 V, x A, x M, x P,

A = DSCFM
T, + 460

Q, = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

Vs X A,
144

Q, = = ACFM

Q, = ACFM x 1.6990 = m%hr

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

V2

VAP average = fom
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12. .Percent isokinetic.

%f = Vmsrd X (Ts + 460) x Psrd X 100 x 144

nD?
Myx Ty x P, xT,x Vs(——f]

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

%l =

13. Particulate - probe, cyclone, and filter.

C = m, g
“ vm, 648 mg

m
C,, = 0.0154 x —_ = gr/dscf
Vmsld

C,., = gridscf x 2.290 = g/dsem®

14. Particulate total.

m
C,, = 0.0154 x —!
V

= gr/dscf*

std

C,, = grfdscf x 2.290 = g/dscm”

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

P T
Cy= Cp x w2 x Tl o pp
P (T, + 460)

c 17.65 x C,, x P, x M,
at = T, + 460

= gr/lCF

C, = gr/CF x 2.290 = g/m?®

16. Particulate - total, at stack conditions.

Cc - 17.65 x C,, x P, x M,
a T, + 460

= griCF

C,, = gCF x 2,290 = g/m?

17. Particulate - probe, cyclone, and filter.

60 min X 11b
1 hr 7000 gr

C.=C,xQ,x

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

C,, = Ibsthr x 0.4536 = kglhr

18. Particulate - total.
C, = 0.00857 x C. x Q, = lbslhr

Ca = Ibslhr x 0.4536 = kg/hr

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




EXAMPLE CALCULATIONS

lbs/hr = _mg  x 2.205x 10° Ibs/mg x DSCFM* x 60 min/hr
VMg,
Vimg,y = Volume of dry gas sampled (dscf*)
DSCFM* = Stack Flow Rate
ppm = _mg  x 24.04
Vimgy (m°) MW
24.04 = Ideal Gas Constant liters/g-mole
Vmg,y = Volume of dry gas sampled (m®*)
MW = Molecular Weight
Compound Molecular Weight
Hydrogen Fluoride 20.01

*29.92 "Hg, 68°F (760 mm Hg, 20°C)

B-10




MEICO)

ENVIRONMETAL

EXAMPLE CALCULATIONS

lbs/hr = ppm x CF x 60 min‘hr x DSCFM*

CF = Conversion Fagtor for ppm to Ibs/scf*

Compound
NO,

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Conversion Factor
1.194 x 107

B-11
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EXAMPLE CALCULATIONS

Equation 6C-1

C

ma

C.-C

[o]

Cpas = (C - C))

Where: Cgs = 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)

Cma = Actual concentration of the upscale calibration gas (ppm)

B-12
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SOURCE EMISSION SURVEY

JOB NUMBER: 96-30
JOB NAME: BORAL BRICKS
LOCATION: HENDERSON, TEXAS
UNIT TESTED: ABSORBER STACK ( EPN - K )
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS

| e - ' 1 [E— 8 - |
| RUN# | | 11 2 3
| | | | | |
| ! ! | | 1
| DATE | | 0215961  02-15-961  02-15-96 |
l | | | | |
| | ! | ! !
| BEGIN | | 0851 | 1053 | 1246 |
| TIME l | ! | |
: | | | | |
| END | | 1005 | 1207 | 1400 |
| TIME | | | | |
| | | | f |
| P(b) | BAROMETRIC PRESSURE  *HgAbs. | 29.49 | 29.52 | 29.50 |
| | (mmHg) | (749)| (750)1 (749)I
| | i | | i
| P(m) | ORIFICE PRESSURE DROP "H20 | 0.919 | 0.966 | 0.938 |
| I (mm H20) | (23.3)1 (24.5)! (23.8)|
i | | | | |
| V(m) | VOLUME DRY GAS SAMPLED A3 | 40.346 | 41.598 | 40.930 |
| | @ METER CONDITIONS (mr3) | (1.142)1 (1.178)! (1.159)1
| i | I | |
i T(m) | AVERAGE GAS METER DEGF | 78 | 81 | 83 |
| | TEMPERATURE (DEG.C} | @6) @7 (28)
| | I ] ! j
| V(m[std])* | VOLUME DRY GAS SAMPLED  DSCF | 39.123 | 40.159 | 39.339 |
| | @ STANDARD CONDITIONS*  (DSCM) | (1.108)1 (1.137)1 (1.114)]
| | | | | |
| V(w) | TOTAL WATER COLLECTED, m! f 63.1 | 56.0 | 52.4 |
| | IMPINGERS & SILICA GEL | | f |
| ! | | 1 |
| V(w[gas]) | VOLUME WATER VAPOR SCF | 2.978 | 2643 | 2.473 |
| | COLLECTED @ STANDARD (SCM) | (0.084)} (0.075)! (0.070)1
| | CONDITIONS* | | | |
| %M | MOISTURE IN STACK GAS % | 7.07 | 6.18 | 5.92 |
, | BY VOLUME ! | | |

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

BORAL BRICKS
HENDERSON, TEXAS
ABSORBER STACK ( EPN - K }

SYMBOL DESCRIPTION UNITS
[ --{ I | ----- -1 -l
I Md | MOL FRACTION OF DRY GAS I 0.9293 | 0.9382 | 0.9408 |
| I | i | |
I | | } | |
1 CO2 ] % | 221 231 2.3 |
| | | ! ! |
| i | [ I [
i 02 | % | 16.4 | 16.6 | 16.5 |
| | | I | |
1 | [ | | i
| CO | % I 0.01 0.01 001
1 1 [ | | |
{ | | | | |
| N2 | % I 81.4 1| 81.1 1 81.2 |
| i 1 | | |
| | ’ { | 1 |
| %EA | EXCESS AIR @ SAMPLING % | 317.2 1 339.4 | 3288 |
I | POINT | f [ |
] | | [ [ |
| MWd | MOLECULAR WEIGHT OF LB/ B-MOLE | 29.01 | 29.03 | 29.03 |
| | DRY STACK GAS {g/g-MOLE) | (29.01} {29.03)| (29.03)1
] | | [ I I
F MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 28.23 | 28.35 | 28.38 |
| | STACK GAS (g/g-MOLE) | (28.23)1 (28.35)1 (28.38)1
] | I ] | I
| DELTAP 1 VELOCITY HEAD OF STACK  "H20 I 0.396 | 0.440 | 0.414 |
| [ GAS (mm H20) [ (10.1)1 {11.2}1 (10.9)1
| [ [ | | i
I Ts | STACK TEMPERATURE DEG.F | 436 | 440 | 441 |
| ] (DEG. C) ] (224)| (2271 (227)1
I | | | ! |
| Ps | STACK PRESSURE "Hg Abs. | 2947 | 29,49 | 29.47 |
| | {mm Ha) | (7491 (749)1 (749})
I | | [ I ]
| Vs | STACK VELOCITY @ STACK FPM ! 2,687 | 2,835 | 2,752 |
I } CONDITIONS (m/SEC.) ! (13.65)1 (14.40)] (13.98)1
| } [ [ I |
1 As [ STACK AREA {SQ.INCHES) | 4,001 | 4,001 | 4,001 i
l [ (SQ.METERS)! (2.58)I {2.58)1 (2.58)1
i [ | | i |
I Qs | DRY STACK GAS VOLUME @ DSCFM I 40,417 | 42,890 | 41,675 |
| | STANDARD CONDITIONS* (DSCM/HR) | {68,668)1 (72,870} ~{70,806)1
| ] i i ! I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 74,664 | 78,770 | 76,460 |
| | @ STACK CONDITIONS {m"3/HR) f (126,854)! (133,830)1 (129,906} |
* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) B-14
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ENVIRONMETTAL

SOURCE EMISSION CALCULATIONS

BORAL BRICKS
HENDERSON, TEXAS
ABSORBER STACK (EPN -K )

SYMBOL DESCRIPTION UNITS
| S ! ! - —
I Tt { NET TIME OF TEST MINUTES | 72 | 72 | 72 |
| | | | | :
| | | | | |
| Dn | SAMPLING NOZZLE DIAM. IN. | 0.260 | 0.260 | 0.260 |
| | (m) ! (0.007) (0.007)1 (0.007)
| | l | l |
I %l | PERCENT ISOKINETIC % l 101.7 | 98.4 | 99.2 |
[ | | | | |
| | | | | !
i i | PARTICULATE - PROBE, mg i 4.1 1 56.7 | 66.4 |
[ { CYCLONE AND FILTER i | ! |
| | i | | |
I Mt | PARTICULATE - TOTAL mg | 79.4 | 69.9 | 70.7 |
| | | | | 1
| | | | | |
| Can | PARTICULATE - PROBE, gr/DSCF* | 0.0252 | 0.0217 | 0.0260 |
| | CYCLONE AND FILTER (g/DSCM) | (0.0578)1 (0.0498)! (0.0595)|
r | I | r |
[ Cao | PARTICULATE - TOTAL gr/DSCF* | 0.0313 | 0.0268 | 0.0277 |
| | (@/DSCM} | (0.0716)| (0.0614) (0.0634)}1
[ | | | ! !
| Cat | PARTIC.-PROBE, CYCLONE  gr/CF | 0.0136 1 0.0118 | 0.0141 |
| I AND FILTER @ STACK COND. (g/m3) | (0.0312)! (0.0270)1 (0.0323)}
| ] | | | |
| Cau | PARTICULATE - TOTAL @ gr/CF | 0.0169 | 0.0145 | 0.0150 |
[ | STACK CONDITIONS (g/m3) I (0.0387)1 (0.0332)1 (0.0344)|
| | | | | |
| Caw | PARTICULATE - PROBE, LBS/HR | 8.74 | 7.99 | 9.28 |
| | CYCLONE AND FILTER (Kg/HR) | (3.96)I (3.63)I (4.21)1
| [ | | [ a
| Cax | PARTICULATE - TOTAL LBS/HR | 10.83 | 9.85 | 9.88 |
| r (Kg/HR) | (4.91)] 4.47) (4.48)!

* 68 Deg.F, 29.92 "Hg {20 Deg.C, 760 mm Hg)
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ENVIRONMEMRL
B SOURCE EMISSION SURVEY ]
JOB NUMBER: 96-30
JOB NAME: BORAL BRICKS
LOCATION: HENDERSON, TEXAS
UNIT TESTED: ABSORBER INLET DUCT
SOURCE EMISSION CALCULATIONS
o
SYMBOL DESCGRIPTION UNITS

| O —— PS——— —— ——— |
| RUN# | | 11 2 31
| | | | ! |

j34H l ‘ | I l I
| DATE | | 021596 | 021596 |  02-15-96 |
| | ! t 1 |
: | | | 1 |
| BEGIN | | 0851 | 1053 | 1246 |
| TIME | ! | | |
| | | | | |
| END | l 1003 | 1205 | 1358 |
| TIME | | | | |
| | | | i |

: | P(b) | BAROMETRIC PRESSURE ~ "MgAbs. | 29.49 | 2952 | 2950 |

| | (mmHg) (749)! (750)1 (749)!1
| | : ) | |
| P(m) | ORIFICE PRESSURE DROP  'H20 | 0.500 | 0.500 | 0.500 |
! i (mm H20) | (12.7)1 (12.7)1 (12.7)i
| ) | | 1 !
| V(m) | VOLUME DRY GAS SAMPLED ~ ftA3 | 28.719 | 28.974 | 29.096 |
| | @ METER CONDITIONS (m3) | (0.813)) (0.820)! (0.824)!
l l I ! | j
| T(m) | AVERAGE GAS METER DEGF | 76 | 79 | 79 |
| [ TEMPERATURE (DEG.C) | (24)| 26)l 26)!
| | | | | !
| V(m[std))* | VOLUME DRY GAS SAMPLED ~ DSCF | 27.923 | 28.043 | 28.142 |
| | @ STANDARD CONDITIONS®  (DSCM) | (0.791)! (0.794)1 (0.797)1
| | : | | |
| V(w) | TOTAL WATER COLLECTED, mo 39.2 | 412 | 400 |
| | IMPINGERS & SILICA GEL | | 1 I
l | | | | !
| V(wlgas]) | VOLUME WATER VAPOR SCF | 1.850 | 1.945 | 1.688 |
l | COLLECTED @ STANDARD  (SCM) | (0.052)1 (0.055)1 (0.053)1 .
! l CONDITIONS" | | | |
| %M { MOISTURE IN STACK GAS % | 6.21 | 6.48 | . 6.29 |
! | BY VOLUME ! | 1 !
| Md | MOL FRAGTION OF DRY GAS | 0.9379 1 0.9352 | 0.9371 |
I Tt | NET TIME OF TEST MINUTES | 72 | 72 | 72 |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mmHg)  p_1¢
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APPENDIX C

Calibration Data

Equi ! Calibration F
Pitot Tube #12-5-1 (17) 0.808
Pitot Tube #17-5-2 (71) 0.806
Probe Tip #11-5 0.260
Dry Gas Meter #17-1 (11) 0.981

Stack Unit Orifice #17-1 (11)

Digital Temperature
Indicator #17-1 (11)

Dry Gas Meter #17-2 (17) 1.037

Stack Unit Orifice #17-2 (17)

Digital Temperature
Indicator #17-2 (17)

Barometer #17-1 (6)

96-30 C-1

Calibration Dat
01/09/96
12/29/95

01/03/96

12/29/95
12/29/95

12/29/95

12/27/95
12/28/95

12/27/95

01/12/96




PITOT TUBE CALIBRATION
Date: _ 9 Tanuary /1996 Time: ___/09o 2.
Pitot No.: _12-5~- 1/ Ts 26 °fF
Pitot Dimensions: _ Y% "« § Costa: 0.990
Calibration
Motor fps Standard | Standard Cal, Cal.
Setling | mark Start End Average High [\{High Factor Low jLow Factor
Pl g 1~
4 20 040 | oo 0-3le WS | wz2ed osoxl 015 | 0.38 oss P
20 30 0.2 1 nzz | A 469 0.341 58> 0.770;‘/ a.349] o. 554 n‘-,qc:
31 0 1034 nzd | 05835 | 950 nam 0.91¢ | 051 |04 0.908 ]
39 50 | ps¥ | 0.54 0233 0.5 | 9.90 ns’OS’“_O.?/ a. 900 ] _0.5o% T
49 | 80 los |g8o | 059 |20 |lots| ©.908]120 |Low]| o g0z’
57 0 llon liep | Jomn {[50][=228 o0.88|/,80|122%] o.p0g
3 A -t
68 80 | .30 | [-30 | ;440 /A5 | 139¢ 0 508 | (.9 | /.39¢| 0% |
e [
78 | 90 e~ [ [e0 | 1205 12do | 15¢G) 0. 9081 2.401/1.549] ©.80z
A T
39 0 logy |l osul 0935 |03 oan | 0.8 | 0.8 | 09m]| O.508
39 0 [o54 | osf | 0935 | 6.9/]09m]| 0.5087 08! 0.900 yal
i
Average 0.303 0.¥07
Summary of Results:
Normal high side calibration factor D.%08
. o, o
variation + 0.99 7
ef "
variation - 1447,
. 0 0 e
Normal low side calibration factor 897
T ¢ /
variation + __0.J27.
4 l/
variation - .3 67,
Calibrator: 7o Stact

.;;r_“
Checked By: pozrad Spngf TP

€-2




PITOT TUBE CALIBRATION

¢-iChecked Byz@ﬁzé@&.

Date: _ .9 Oe(‘_ 95 Time: /430
Pitot No.: _[#-.5-1 T, 790 °F
Pitot Dimensions: __Yu” xS Cpsta: 0.990
Calibration
Sh;?tli?'u; rr:z; Slasrtlandarcénd \!m High {{High ngtic')r Low | \Low Fgf:ltlc.Jr
4 20 |0 oo [o3n.  |ous losgn| osxlo.s lo.3gz| 0808 1T
20 30 [0.92 1029 10.465 083 (0574 0.80810.32 (0566 0.831 1
31| 40 {03% {034 ]0.583 [0.5] [onulogog 4D.51 |04 0. 8081
3 | s0 |0.5y |osy | 0335 1080]096080370.a1 (0300 0808
49 | e |pgo |ogo [O89Y |15 [Lo1|0Red[1.20 [L03SIG8087T
57 0 |Looll.oO lL.ooN.50122S o.%Oé?’//l,Qo 1225108087 -
68 | 80 |).30|L.R0O]1.1HO laoolum |gnasias |Lkblo 8651
76 9 1160 1160|1265 [2.450]1.5%A|0.803 1450 11,849/ 0808 1~
38 | s0 |osu |osy |o 3s |aga [0PLI0R 108 DG 10.808
39 | 50 |o.S% |0.8410.33S |0%) 1090l 0.03 10§ 1690610.808
Average/.“" D80, 0RO
Summary of Results: _ ’
Normal high side calibration factor _ (.80, -~
variation + _ Q.99 %
variation - O.QSZ -l
Normal low side calibration factor 0.Q[O -
variation + ’,3(:7% / :
variation O-DS% /
Calibrator: //ﬂ@mﬁo M
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NOZZLE CALIBRATION
Nozzle Set No. JL

pate 3- Tem= b Calibrator:_James M (Grubbe
1 2 3 4 5 6
Reading 1 0. ITAO Q. !;:5 (Bll—qq D.Q_"*X m _Qﬁ_QS_
Reading 2 010 _0.171% 0.198 _0.049 ALl _0.309
Reading 3 0. IN0 0.1 0.198 0.050 _0.W0 0.309
Reading 4 0.1%0 _oq1a 0498 _os¥a  _0.M0 0309
Reading S 7.10.0 0.n3 0.9 0320 _oMO D208
Reading 6 01% 0.3, _0.199 oo o0 _0.308
Reading 7 0.190 0.1 0.198 o044 0N _0-30%
Reading 8 0000 _0N% _0.98 o.wg ofbl _o0.30§
Reading 9 0.30 0ON% 0.199 onue 2460 0.308
Reading 10 o0 _0.1N3 0492 _o.e  _0.90 0308
rorese 5.150 < O« 0.199 « 0-¥a < 0040 <~ 0.308
7 8 9 10 11 12
Reading 1 0 3—_Q,Q o.’j_lnl ().L:QB O.L;l Q,_—faﬁﬁﬁ__ m__-
Reading 2 0.30% 0.359 0.403 0.480 0.b24 |
Reading 3 o383 0Ll lo.4au 0.480 _0Q.L3S -
Reading 4 0300 _0.3Lb O.403  0.480 0.L3H
Reading § 0.3 _03LL  _oHw o480 _0b3S
Reading 6 Q. 035 .43 0.4g0 0.L3S
Reading 7 0.300 . 359 o4 0.8 6. 1,3
Reading 8 0332 o030 0.4l O-H8A 0.L3S
Reading 9 5. 301 0.359 o423 ause oL
Reading 10 0.3006 03| o453 j(?-,lq?l 0 L35
wvorage 0.301 © O.3L0 O O.H80* O.L3S «—

C-4 o
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Dry Gas Meter Calibration

Dry Gas Meter Number_n_j[

Date: IQJACIHS

aH
("Hp0) g
0.5 0416
1.0 0.97%
1.5 | 0.982
4.0 0.9%3 .
/, o
Average 0.8¢]1 Variation: + 0.20 o
- 0.5 %
Calibrator: Bu.f WLS}MTL
\/- . -
Checked by: \J,M %
fp_g @ 2 liters/min, = 000




=

ﬂ EﬂUIPOﬂmEﬂTQL

DRY GAS METER CALIBRATION

Meter Number: Nis '
Date: 13-29-45

Calibration Factor (Cp;) =

Calibrator: ﬁwp S,/Mﬂ\

Wet Test Meter Vm,,,

Dry Gas Meter Vm,,,

Run-No.:

Wet Test Meter (No._ 3 )
Meter

\
1 @ O'S-O\ H.lo Py

2?. {? qu
Control Module Vacuum: 50 “Hg
Dry Gas Meter
Meter Temp.
Beading In Out . Pn

Time Reading Temp. P

C-6

End WM ST of T oop 080 w0 488 of ) oF 75 oF 050 w0
Start 1$0| = 0.000 ¢f M op 708 wio 1 e 26 oF % °F0"° “H,0
avg. 13 52117y 7y Top —0.0 w0 53¢ o P47 °F 9.50H,0
080 Y,
Wet Test Meter Vi, = 17.65 x 5321 Q‘l;f‘(’l 1266 x0,9%) (C) =5.102 desf
JC‘ + 0.50 S
Dry Gas Meter Vm,,, = 17.65 x5 34| 2: 13.6 =5 22§ desf
74
= 5102 0.97¢
5.22%
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DRY GAS METER CALIBRATION

Meter Number: __1 7-( Calibrator: () Mf Sha N
Date: 12-29- 45

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

Calibration Factor (Cpg) =

- N
Run NO.: ' @ " OO Hlo Pb: 2\?‘7 ::Hg
Control Module Vacuum: __2-Q _ “Hg

A

Wet Test Meter  (No. _3_) Dry Gas Meter
Meter Meter Temp.
Jime Reading Temp. Pa - BReading In Qut B

End 126 S5.050 ¢ I optla0 wyo w701 of 77 ok 7¥ Eloo 40
Stat 1207 0000 ! ,°1="20 H,0 'f-él%’f of IS_oF 2% °FL00 1,0

Avg. q 5.050 ¢ 1 “op =120 O 512 75 g 100 w0
1.20 Y

Wet Test Meter Vm,,, = 17.65 x 5,050 9.:175“1 1'3';0 x034) (C) = ¥ desf
+

Dry Gas Meter Vm,,, = 17.65 xS RETA

1

S
Iy}
~J
A

Coa=. 32
5.033

c-7
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DRY GAS METER CALIBRATION

Meter Number: ,'}"] Calibrator: ﬁwj 5}11,'7“)\
Date: 'l! 28 / 45
Calibration Factor (Cp) = Wet Test Meter Vimy,
Dry Gas Meter Vm,,,
. i
rRinNo:l @ (50 Hlo P,: 29. 69 "Hg

Control Module Vacuum: S,O “Hg

Wet Test Meter  (No. _'i___) Dry Gas Meter

Meter Meter Temp.
Jime BReading Temp. B Beading In Qut P

End  [QY0 100830t H oF L0 w0 YT9.500 o 92 o F< o 1500
stat 1239 0.0004t F or ZI40 4,0 %‘13% of 37 oF TFoF 50,0

Avg. |5 10.083 ¢ FI "o 140 “H,0 IO.QJ‘{"/cf 7725F 15 “H,0

(, + Lo v
Wet Test Meter Vm,,, = 17.65 x }0.0¥3 4161 136 x039( (€) = 4.§2Qdesf
F + 460
|.5
_ 29.60 136 /
Dry Gas Meter Vm,,, = 17.65 x (0.2 o= v 60| |0.00l4cesf
A
Cog = ‘1, gg\(,?l = 0~ (1 8 Q\
19. 00

C-8




DRY GAS METER CALIBRATION

Meter Number: i

Calibrator: w S mith

Wet Test Meter Vm,_,,

Date: ’5\!’}8{45
Calibration Factor (Cpg) =
. i
Run No.: __ le .00 H_LO

Wet TestMeter (No._ 2 )
Meter
Jime Reading Temp. P
End J30X 10.133 ¢t F| oF =200 440
stat 134§ 0.000; #I o ~2.000
Aavg. 13 10337t F| TeF R0

Dry Gas Meter Vm,,,

Py: . Qﬁ 61 "Hg
Control Module Vacuum: 50 “Hg
Dry Gas Meter
Meter Temp.

Beading In Out 1?3
40.67% 80 o 5 or 20940
8043 s §O oF 75 ok 2y 0
0.2%5" ¢ 78 7 op A- D0

-2.00
, 29.64 * 13.6 /
Wet Test Meter Vm,,, = 17.65 x j0.I23 3+ 4o x0.941(C) = 4.8 desf
q éﬂ .\ 2.00 Y
Dry Gas Meter Vm,,, = 17.65 x IO-Q%I g:-}X " 13‘50 = I0.0QSdcsf
——
Coa=__ 1.851 - | 0.982
(0.02.8

C-9
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DRY GAS METER CALIBRATION
Meter Number: '-7"'( Calibrator: (ﬁuﬁ Shf-}l\
Date: \3\!13 a5
' Calibration Factor (C,y) = —vet Test Meter Vim,
Dry Gas Meter Vm,,,
. {l
RunNo:_ | @ 2.00 H&O P,: 29.69 "Hg
Control Module Vacuum: 5,0 “Hg
Wet Test Meter  (No. D) Dry Gas Mefer
Meter Meter Temp.
Time Reading Temp. P, Beadng I Ou P,
End (325 0518ct H oF “3F0u0  $02.FFlct §5 ok H oF 300no
stat 21 00M¢r SF 37@y20 $+42. l37'cf 50 o 75°F 300+y,0
Avg. ] Ak H °F -390 ‘H,0  [o. 5‘5?'{- cf ‘;LCT °F  3.00‘H,0
' 10.518
w3%
Wet Test Meter Vm,,, = 17.65 x[0.51§ Q_l‘ici 13.6 ] x0.111 (c) = 0. Hj[éwsf
,.3.00
3964 136

Dry Gas Meter Vm,,, = 17.65 x10.59¥ [

Coa

79

10, 142

T 480 ] = 0.3 4 dest

0.983"

10. 344

C-10
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DRY GAS METER CALIBRATION

Meter Number: _{7-/ Calibrator: —_ {2 Senitle
Date: l?/zﬂ ,/‘?5

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

. ”~
Run No.: @_ %0 % Py: 2766 "Hg

Control Module Vacuum: __S.0 _ “Hg

Calibration Factor (C,;) =

WetTest Meter (No. > ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp.  PBa Reading In Out B,
End /037 (0.235 ¢f 72~ °F - 3-¥0*H,0 s73.750cf T °F 77 °F %o 40
Stat 2% .00 of 72 o°F 3% 4,0 $3.02cf 77 °F 76 °F 4_/0},20
Avg. (02357 ¢f 72 °F ~3.%6 ‘4,0 t62f/7 cf 77 °F o5 'H0
L350 Y
Wet Test Meter Vm_, = 17.65 x/6.23s | 2766 13.6 Xo.¢9r (C) =7.9%7 dcsf
std ¥
' ?Z + 460 .
. + Lﬂaa /
Dry Gas Meter Vm,,, = 17.65 x (a2{f |-Z ree 138\ _ spo<3dost
79 + 460
v |
CDG = ?' gs,-] = 0' ?83 :
;O-083 .

C-11
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Avg. 29 2.05Gef 72— °F -/.ze “H,0 2.072 76 oF: c.o “H,0
-/.20
| - 2966 * 38 /
Wet Test Meter Vm,,, = 17.65 x 2.o0v¢ —_| x],003 (C) = 2.9%3 desf
; 72. + 460

DRY GAS METER CALIBRATION

Meter Number: ’—'?' - Calibrator: ﬁﬂf Slrm"’fl\
Date: [2- 29- 0\5

Wet Test Meter Vm_,,

Calibration Factor (Cp;) =
Dry Gas Meter Vm,,,

RunNo:_ | @ 2 L//ha . | P 29. 41 "Hg
Control Module Vacuum: __ 1.0 “Hg
Wet Test Meter  (No. _| ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. B, Reading In Out P

End /6ze 5 gy, cf 72— °F -1.22 ‘H,0O S¢2. 30z cf 7¢ °F 7Z¢ °Fo.et*H,0
stat 0151  ¢.000 o 72 /o;:'l.:lo HO 5&0730/cf 76 oF 76 °F00!}i20

2166 36 /
Dry Gas Meter Vm, = 17.65 x z.072- : = 2027 dcsf
7¢ .+ 460

Coa = 2023 - /. Q()O

2-0 Zy

C-12
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AITERD

DIGITAL TEMPERATURE INDICATOR NO. |7~

Date: 14297 ‘15

CALIBRATION DATA

Mercury
Temperature DTl

Ambient Air 133 7Y _
Ice Bath _fes] __ 32 _TL__
Boiling Water el _zZz _ZAL_
Oven 32 _ =232 _Zfi_
Oven w2 _300 277
Oven _usl _35] _3s0
Oven s 376 _ 325
Meter Adjusted? Yes No /

Calibrator: /’Qy{’ 5‘}””,‘”\

Checked By: IR ¥ {02

C-14




AMETO

ENVIRONMENTAL

—3

Dry Gas Meter Calibration

Dry Gas Meter Number&_;z

Date: ‘ Q\\a?\oi T

0.5 L, J3Y
1.0 1,036
1.5 1934
2.0 1,036
3.0 |-03%#
4.0 1. 0Y3
Average 03T Variation: + 0. 4¢ %
- 0,2 Z

Calibrator: M_ QF/MM

Checked by: < _ JW

C

DG @ 2 liters/min. = O q@?_

C-15




AAMETO

ENVIRONMEMTAL

DRY GAS METER CALIBRATION i

Meter Number: H" o Calibrator: QJ»\ W

Date: a\a$\25

Wet Test Meter Vm,,,

Calibration Factor (C,g) =
Dry Gas Meter Vm_,,

Run No.: 1 @ 0'5@"“ HB/O Py: quél "Hg

Control Module Vacuum: _ 5. “Hg

Wet TestMeter (No._3_ ) Dry Gas Meter

Meter Meter Temp.
-Time Beading JTemp.. B Reading In Out P

Stat 13330 0.0 o 7l ep -0.%po  UYGWI ot PV ep gy of 080

“H,0
E / /%
Avg. Y 9 5445 F g *Of‘?o"Hzo Y Ry o
. +"' 0( 900
M 36 |n G r
Wet Test Meter Vm_, = 17.65 x 5475 S 1'% 0991 (C) = 535 desf
?H + 460
;s 0,500 ,
Dry Gas Meter Vm,,, = 17.65 x5 W7 |94 136 | _ A J7 dest
77  + 460
S
CDG= 5,3V{ = },03 l/
5.TF

C-16
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]

DRY GAS METER CALIBRATION

Calibrator: Mv\ Wr“{;

Wet Test Meter Vm
Calibration Factor (Cpz) = std
Dry Gas Meter Vm,,,

Meter Number: { 7 - A
Date: ___ ta\a7\94

RinNo:_| @ 10allz0 Py: 9,0/ "Hg
Contro! Module Vacuum: __§< 0 “Hg
Wet Test Meter  (No._2J__ - Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Py Beading In  Qut B
End {1ty 533 of FA °F _30 “H,0 yygavict %9 °F Fb °F LIOH,0
Start “ﬁ‘lé 0.00 ot 13 o =130 w0 1L3118 ot §RoF Fb ok L0410
Avg. 0.0 §-3al of 79 o -L30 “H,0 5136 “of S0 °F 1-0044,0
' ~).3d0
’ Al 136 (,3/
Wet Test Meter Vm_,, = 17.65 x .32 X C) = 5.143 dcsf
std 9. 23 + 460 ()ﬂoll( ) =9
[, Qoo
Ve 3161 38| Ly geor
Dry Gas Meter Vm_,, = 17.65 x §,|3(, | |.9% 7 dosf
v
Cpg = S_”b? = ]t OT‘Sé:

t],9%3

c-17
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DRY GAS METER CALIBRATION

Meter Number: 173 Calibrator: Iﬂlxﬂ'ﬂﬁ W

Date: 2\ 2 A4~

Wet Test Meter Vm,,,

Calibration Factor (C,;) =
Dry Gas Meter Vm_,,

RunNo:_. l@ 15 il Py: 29,41 "Hg
Control Module Vacuum: 5.0 “Hg
Wet Test Meter (No. _3_ ) ~ Dry Gas Meter
Meter . Meter Temp.
Time Reading Temp. P Beading In Out P

End 1y=3% 10339 ¢t FA °F ~1.90 *H,0 Yydatbet 9 o F6 o 1.50H4,0

stat 1130 0.0 o FA_op 2110 440 43459 of, 39 or F9 op 150 - 4,0
v

avg, 0L 109G FA Tep - 1,90 “H,0 1039g QU oF |.5D° HZO

1900
” 2%/ fs6 .
et Test Meter Vm,, = 17.65 x [ 779 x[) M1 (C) = o, Y44 desf
R 1500
’ 13.6 7
Dry Gas Meter Vm, = 17.65 x | ()39 o+ 1007 0. 1o st
Ly i
o 101 _ [ 034
[d.100
C-18




DRY GAS METER CALIBRATION

Meter Number: 147[":) Calibrator: 91)7& QIM\M‘

Date: \ 3-\3";\01 5

Wet Test Meter Vm_,,

Calibration Factor (Cp) =
Dry Gas Meter Vm_,,

Run No.: ! @ Q’O'-"/’IELO Py: 941 "Hg
Control Module Vacuum: _ 9« 0 “Hg
. WetTestMeter (No._9__ Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. En Beading In Out P

End 15304 10,5% of FAF -390  yegapct 95 °F 26 °F 2.00H,0

Stat 13:08 090 of ¥} or 000  Ygsld o §O oF ZL oF 20040
AVg_ 0’.‘\)- {015"{0 cf 7’1 oF - a'bga‘Hzo IU{”?Zij (5, Q /oF &,00].{20

. - d,050
%! 13.6 ]x 0,99 [{C) = [p,20desf

Wet Test Meter Vm__ = 17.65 x {;).540
sid l 0:‘)/ ?a + 460

.00

84.bl" 135 v
Syt 460 =q(a573/dcsf

Dry Gas Meter Vm_,, = 17.65 x {0473

e 1007 ) L0036
2 95Y

C-19
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AAMERD

ENVIRONMEMTR

DRY GAS METER CALIBRATION

Meter Number: 17-2
Date: a\3z\794

Calibrator: M dhj‘%
/4

Wet Test Meter Vm,,,

Calibration Factor (C,z) =

Dry Gas Meter Vm,,,

Run No.: __| @ 3.0nkh{ Py: 9. 6/ "Hg
Control Module Vacuum: 5fQ “Hg
Wet Test Meter (No. 3 ) Drv Gas Meter
Meter Meter Temp.

Time BReading JTemp. By
End 157369 1049bg of F °F ~3.00 'H,0
stat 19.45 0.00 of 72 oF- 3,00 0
avg. O 0l FUGE -39 “H,0

Beading In Out Bn
Y9239t 1Y °F 39 °F 3.5 “H,0
492,199 of 56 oF :f’cﬁ °F 3-0_"H,0

fd')‘ﬁcf ?5’ °F  3.9J'H,0

3.0 .
W A _/
et Test Meter Vm,,, = 17.65 x [0.94F =3+ 460 | X0 [ (C) =595 desf

ga}/Lr

Dry Gas Meter Vm,, = 17.65 x (3. %3

+

13.6

0,595

CDG =

/
5% 1 460 ] = 19,3y dosf

v
. 037

W.33Y

C-20




HMBRONMENTAL
DRY GAS METER CALIBRATION
Meter Number: [ -2 Calibrator: OML M‘ﬁ
Date: Q\3f\4g 4
Wet Test M V
Calibration Factor (Cpg) = oot MEtEr Vg
Dry Gas Meter Vm_,,
' L .
Run No.: 1 @ "or“ 3.0 Py: acf;é/ "Hg
Control Module Vacuum: __ 5.2 _ “Hg
Wet Test Meter (No. _3_) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. En .Beading In Out P
End [t F 11521 of T oF - 3.%0°H,0 H16. Mt 103 °F <0 °F U0 “H,0
Start “’ Dq 00 00 ch 79\ °F 3 %U)—' L{‘{f‘f:&’cf q’; OF 7‘? OF: ’/0 uH20
Avg.  00% Nl er F2 °F ~3. %0, H,0 ( g@qcf 1 Y, O“HO
-39

M6l a6

Wet Test Meter Vm_, = 17.65 x {l. 57|
std 57 FA + 460

] x () 99] (C) = H'g‘ﬂc/!csf’

q 0
q +
Dry Gas Meter Vm,, = 17.65 x ”,pé‘l[ a%q(r/ " 136 ] 10, éq&dcsf

S (1L e B D
[0-64

C-21
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FAMETO

ENVIRONMENTRL

DRY GAS METER CALIBRATION

Meter Number: | _?'*2

o oo Dol

Date: __ \2\25\15
Wet Test Meter Vm
Calibration Factor (Cpg) = = o8] MO e
Dry Gas Meter Vm_,,
Run.No.: | @ 2 L/m{'n Py 627,?'? "Hg
Control Module Vacuum: ] “Hg
Wet Test Meter (No. _! ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. P Beading. In Qut B.

End quy 2.033 cf 337°F -130 “H,0
Start ¥4 0.00 cof _F3’ or -L30 s
Avg. 33 2033 cf F3° eF -1,30H,0

a9t

§81. 3a%cf 23 °F F3°F .0'H,0
Y99.36ct F °F 2R °F_0.0FH,0
2059 cf 33° oF 0.0 1"H,0

’lf’y
13.6

Wet Test Meter Vm_,, = 17.65 x 2,033
T30 4+

260 J x[,003 (C) = Q.U Sfesf

0D\

Dry Gas Meter Vm_,, = 17.65 x2.959 laqﬁ‘?'.

R+

e 8. 00Y

13.6
250 ] = J.030dcsf

.| 09

2.0730

Cc-22
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ALLIEI

ENVIRONMEMAL
DIGITAL TEMPERATURE INDICATOR NO. /?F '—Z
CALIBRATION DATA
Date: __! &\ 27 \qﬁ‘/
Mercury
Temperature DTI
Media Time —(°F) (°F)
Ambient Air (030 L9°F ¢?2°F
lce Bath [020 S~ | SLF
Boiling Water 04y QN F 23F
Oven i155 ;50 A50°F
Oven | 315 _ 300°F BOIF
Oven 1415 SIYer 3 4F
Oven (436 354°F 355°F

Meter Adjusted? Yes No 2§
Calibrator: MW
—7

-l
Checked By: dmm

| C-24




BAROMETER CALIBRATION

Barometer No. t%—' /

Date: /" /:l —?é

Time:f}?f?C)

Barometric Pressure @ Addison Field @ 719 ft.

Absolute Pressure at Addison Field

Absolute Pressure @ METCO @ 636 ft.

Barometer Adjusted? Yes

Barometer Reading

v

No

Variation

C-25

I

1}

1

1t

30.230

0.719

275717

0.083

29-59¢°

39.5%0
- 9.0/¥”

Signature of Callbratorg




Scott Specialty Gases, Inc.

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

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

METCO ENVIRONMENTAL Scott Specialty Gases, Inc Purchase Order: 3067
Aun : Jim Monfries 1290 Combermere Scott Project#; 572186
16115 Dooley Road Troy, M1 48083

Dallas, TX 75244

ANALYTICAL INFORMATION

This certification was performed zccording 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 Pressure +: 1900 psig Previous Certificate Date; None

ANALYZED CYLINDER

C : Certified C . Analytical U s e
Nitric Oxide . 18.72 ppm *1% NIST Directly Traceable
Total Oxides of Nitrogen 19.10 ppm Reference Value Only

Balance Gas: Nitrogen

+Do not usc when eylinder presssure is below 150 psig.
* Analytical accuracy is inclusive of usual known esror sources which at least include precision of the measurement processes.

REFERENCE STANDARD

Type Expiration Date Cylinder Nuraber Concentration

NTRM [684 4/1/96 ALM-024582 95.2 ppm Nitric Oxide in Nitrogen
INSTRUMENTATION :
Instrument/Model/Serial # Last Date Calibrated Analytical Principle

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

ANALYZER READINGS (Z=Zero Gas R=Refercuce Gas T=Test Gas r=Correlation Coefficient)

Components First Triad Analysis Second Triad Analysis Calibration Cutve

Nitric Oxide Date: 1011054 Response Units: my Dale: 10/26/94 Responsa Units: mv axuum.a.apc,%n?.n‘
Z21=0.00 R1=85.20 T1=18.80 I1=0.00 R1895.20 Ti=18.70 r=0.59999 NTRM 1684
R2=9520 Z2=0.00 T2:18.70 R2795.20 22=0.00 T2=18.70 Constants: A=0.000000000
Z3=0.00 T3=18.70 R3=95.20 I3=0.00 T3218.70 R3=95,20 B=1.000000000 €=0.000000000
Avg. Conc. of Cust Cyl. 18.73 ppm Avg. Conc., of Cusi, Cyt 18.70 ppm D=0.000000000 E=0.000000000

Special Notes @ /
e 1%

Customer

C=26 Analyst
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Assay Labor.atory R ZER
"Scott Specialty Gases, | Incu -T- -2
* 1290 Combermere - .

Tmy, MI 48083

[,

" 16115 DOOLEY ROAD
: PAL!-.AS.,mjsz{ﬁfa.c,_

““Thi certification was performed accordin

: &to EPA Tracc.ab:l:ty Protocol For Assay and Ccruﬁcmon of Gasmus
Calibration Standards; Procedure Gi; Scp

mbcr s '._~

lmdcr Number ' BALlSBl RS '7 Certlfcate Date : 4/11!94 : ] Expiration Date: 4/11/96
Cylmder Pressure +: 1900 psig - - Previous Certificate Date:  None
Amuzzp_cth
Nifric Oxide” - 46.15 ppm 41% NIST Directly Traceable
Jotal Oxides of Nitrogen _ 47.40 ppm Reference Value Only

_Balance Gas. Nltrogen

,Do vot use whea cylinder presssure {s below ISO psng
accuracy is inclusive of usual known error sources which 21 teast include precision of the measwrmment processes.

-

T "ﬁf’} - Expiration Date ) CylinderNumber' Concentration
; ’@“694 R '3 V[ 2 . ‘_ © ALM-024622 93.3 ppm Nitric Oxide in Nitrogen

-m’l” f ..;....B}"ﬂ........

, Last Date Calibrated . Analytical Principle
4S8 . .. Chemiluminescence ST

f";trumenmochSerlal # .
onba!OPE-235l483814

b ramr n

8]
b

ANALYZER READlNGS (Z=Zero Gas R=Refercace Gas T=Test Gas r=Correlation Coeflicient) - . K ; :

=" Second Triad Analysis -

Dlio:_dﬂm"_'_ Rupomnl.hh:nw -.;.'
0.00. + R1=9530 b 'r1=452o <.
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Scott Specialty Gases, Inc.

1290 COMBERMERE STREET, TROY, M1 48083 (810) 589-2950 FAX:(B10) 589-2134 -

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory

METCO ENVIRONMENTAL Scott Spccia]ty Gﬂ-SCS, Inc Purchase Order : 3067
Atn @ Jim Monfries 1290 Combermere Scott Project #: 572186
16115 Dooley Road Troy, MI 48083

Dallas, TX 75244 .

ANALYTICAL INFORMATION

This certification was performed accorde 0] EPA Traceab:hty Protocol For Assay and Certification of Gaseous

Calibration Standards; Procedure GI; Seplember, |

Cylinder Number : ALMO038783 Certificate Date :  10/26/94 Expiration Date:  10/26/96
Cylinder Pressure +: 1900 psig Previous Certificate Date:  None

ANALYZED CYLINDER

Nitric Oxide . 85.40 ppm +1% NIST Directly Traceable
Total Oxides of Nitrogen 86.10 ppm Reference Value Only

Balance Gas: Nitrogen

+Do not use when cylinder presssure is below 150 psig.
* Apalytical accuracy is inclusive of usual known error sources which af least include precision of the measurement processes.

REFERENCE STANDARD

Type Expiration Date Cylinder Number Concentration

NTRM 1684 4/1/96 ALM-024582 95.2 ppm Nitric Oxide in Nitrogen
INSTRUMENTATION

Instrument/Model/Serial # . Last Date Calibrated Analytical Principle

NO : Horiba/OPE-235/483814 10725194 Chemiluminescence

ANALYZER READINGS (Z=Zcro Gas R=Reference Gas T=Test Gas r=Correlation Coeflicient)

- Components First Triad Analysis Second Triad Apalysis Calibration Curve
Nitric Oxide Date: 10/19/94 Response Unis. my Date; 1026/94 Response Units; mv co.“.m.ga.ax.cxz.og.c.‘
21=0.00 R1=9520 T1=85.50 Z10.00 R1=95.20 T1=85.60 =0.99999 NTRM 1684
R2=95.20 22=0.00 T2=8510 R2=95.20 2250.00 T2=85.60 Constants: A=0,000000000
Z3=0.00 T3=85.00 R3=95 20 23=0.00 T3=B5.60 R3=95.20 B=1.000000000 €=0.000000000
Avg. Conc. of Cusl Cyt. 85.20 ppxm Avg. Con. of Cust. Cyl: 85.60 ppm D=0,000000000 E=0,000000000

@//d%

Customer

Analyst
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APPENDIX D

Field Testing Data
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LR

Impinger Box No. / / "/

: Water Weight Gain
Impinger 1 Final Weight (_;2959 o Impinger 1 3.5
Initial Weight i{ { 0.2
Increase 285 Impinger 2 -
. - 3 O
Impinger 2 Final Weight 3. Impinger 3
' Initial Weight (53 Y (/
Increase /0.2 tmpinger 4 ’
V, =
Impinger 3 Final Weight l_‘[ Sﬁ,S 950, = Impinger 5
Initial Weight 49¢.5 v, =
Increase 20 Impinger 6
Impinger 4 Final Weight 825 \ Impinger 7
Initial Weight B1x.7
Increase /) f Total 63. /' =V,
Impinger5 . Final Weight - P, = Z?_¢? “Towco, = __ 22
Initial Weight. V.= 50376~ %0, = __/8.Y—
Increase v, = ./ %CO = -0
. Pm= 0’9/?‘/ %Nz = gA V/
Impinger 6 Final Weight AgAP = ©0-324 v A = o/ v
. Initial Weight o o D= 0260
[ncrease : Avg/AP = _&" e27 T, =_22 7
CP = 0,?% v
Impinger 7 - Final Weight P,= =232 0 229~ ‘Hg
- Initial Weight T.= _ 78 o 538 .~ <R
Increase T,= #36 8% + °R
. e ,/ o
Moisture Content: wM= 707V w,-0.2293 yn, 290087 yw-28-23
p . .
Py + =0 - 270 39/23
13.6 + /23 st
Vm,,, = 17.65 Vm |—"S2 | = 17.65 x2.3%6 |23 13.6 0. “
td T + 460 | 2297 = ©2O-5Y3 “scim
-2¢ + 460
VW, = 0.0472 x Vw=00472 x ___ 63/ 2.978 sit*
' o
% Moisture = Vu,, x 100 = 2.978 x 100 = 207 %
L Vmy, + Vi, 3223 + 2 978
v .
-V, = 51238 x o 806\/ 8§76 x O6Z7_ 2687 fom acem 74 669
£ . ZoYRX z8.23 VoY
f_“ ‘_ - _ v scrw; 7O S/ 7
Sl = 1039 x 32/23 « 896 /0T, / '

[
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Impinger Box No. Bk 2

Waler Weight Gain

Impinger 1 Final Weight _&5_ Impinger 1 ___:3_-8_1
Initial Weight YN /
- * Increase 38.¢ impinger 2 g
Impinger 2 Final Weight __éié___o_ Impinger 3 _0'_?_
' Initial Weight _mq_
: 8.6
Increase g/ : Impinger 4
Vv, =
Impinger 3 Final Weight ﬂ 980, = - Impinger 5
* Initial Weight 5038 v, =
Increase 0.7 Impinger 6
Impinger 4 Final Weight 8/4.0 Impinger 7
Initial Weight FOS.4
Increase g.6 Total 56-© f g
Impinger5 - Final Weight P= 2752 7 %C0, = Z.3
: Initial Weight V= Y578 v @0, = _/6.6 —
Increase V= 5690 4o = _0-0 —
Pm: é‘?%'/ %NZ = g£,£ -
Impinger 6 Final Weight AvgAP = _ O Yo~ A, = 400] —
Inilial Weight . D, = ©£.260 -
._ Increase Avg /AP = 0,660 T, = 72 o
® - C,= 8. gog L~
Impinger 7 - Final Weight P = ~0.40. 10 22 y7— ‘Hg
: Initial Weight ' T, = 2= 8/ 3¢/ — °R
Increase T,= Y0 . °F P00~ R
. - | / ' ) / .
~ - Moisture Content; %M = é /gl/ M, = 0- P38 MW, = 22 032. MW = __28. 35
Pm ﬁ L
Py w578 R W /57 5
Vm,, = 17.65 Vm o x#% |29.52 186 |_ 20.55K8 “um
m+ g/ +460
i Wi, = 0.0472 X Vw=00472 x 56.0 = 2. é(/j st
%Moisture = VW,_... X 100 = Z: éf/-; X 100 = ér/g < o4
.' : Vg, + Vw,,, Y0./59 & 2,693
. v
«V, = 51238 x 808 700 « 0660 7835 ackm. 78770
o Z2o.¢y7 x 28-3%5 ’
u - . SCEM: 5/21370 -
SHe_mx g2 /57 0 BBy, —
m T g re” Xo. 782X 2949 X 7 Xo.zzo ) YEA: 337 4
. D-6 ’ .
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Impinger Box No. /F -/

Water Weight Gain

Impinger 1 Final Weight psl. 2 Impinger 1 _1_53
Initial Weight (al5.5
Increase 38 7) Impinger 2 _&
impinger 2 Final Weight Q Y Y/ 0 Impinger 3 Q . o
[nitial Weight R0
Increase .0 impinger 4 Q__
vV, =
Impinger 3 Final Weight 500.0 980, = - Impinger 5
Inital Weight 458.0 V, =
Increase 2.0 Impinger 6
[mpinger 4 Final Weight 827 3 Impinger 7
Inital Weight 899.L
Increase 6 Total S0 L =,
Impinger5 - Final Weight p= 2780 1" 4c0, = _ 2.3
Initial Weight V= I 90, = _Lb-5
Increase V, = A_Q_H_/ %O = _ OO+
P, = 0.938 %N, = %l 2 v
Impinger 6 Final Weight AgAP = O 7Y v~ A, = Y00/ -~
Inial Weight . D, = 9260+
Increase AgfAP = _O-&7< 692 — T, = _7Z &
) . cp - 0 306 v
Impinger 7 . Final Weight P = —0.90  HO 2297 —Hg
. Initial Weight e T2 83 cF S5Y3 ~ R
- Increase L T, = 49 o Fo/" -

- _
Moisture Content: WM = S > M, = Qal0BE MW, = M MW = M‘_’/

P + = P ’ &f?.sg 3? 339 sh!
Vm,, = 17.65 Vm |—__138 |- 17.65 x40.920 |2250 86 | _ O 594 e
Tm :+ 460 22 + 460
Vw,, = 0.0472 x Vw=00472 x __ 594 DN 2 5 T
%Moisture = W, x 100 = U3 X 100 = So\fl % :
4 Vmy, + Vi, 37 337 +953 )
.-;v - stean x 206 / O g * 244 - A0S 2 orvi: LHEO
1o Z9.47 X |
v scem: L/ 4 1S
) %I = 1,039 x 39'69 X g0/ =qu { 2
 OGHOP XDASI X 9 yzX 72 NI260F . wen 328 ° &
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Impinger Box No. [?-2
. Water Weight Gain
Impinger 1 Final Weight 750 <= Impinger1  _ 287
Initial Weight FerS
- Increase 28.1 Impinger 2 ____é_f__C_)__
Impinger 2 Final Weight M_ Impinger 3 _0.0
Initial Weight _Z208:0__
Increase 4.0 Impinger 4 6.0
v, =
Impinger 3 Fina! Weight & BB 7 980, = -_____ impinger 5 .S
Initial Weight 6 %% 7 V, =
B Increase GO Impinger 6
A
Impinger 4 Final Weight =4 6/'0 Impinger 7
Initial Weight 564,0
Increase ©- O Total B9 v,
~ Impinger5 . Final Weight W ° P, = 9.940!4/ %C0O, = - -
Initial Weight gol. 5 V= 2208 ¥ %o, = __ - -
. Increase G.S V= _ A« %o = - -
. Pm = _Om/ %Nz = _ T
Impinger 6 Final Weight Avg AP = -~ A = _HoOl
| Initial Weight D, = - -
; Increase Avg/AP = __~ < T, = 3
LT %= —
B Impinger 7 Final Weight P, = - /HZO - 'Hg
Initial Weight T,= " o—°F 53l — <R
i Increase T, = -~ oF = °R
- .
Moisture Content: %M = C&\ v My = ¢ ).33 15 /de = T MW= T ”
P Pm e~
. s+ 13.6 +.0500 Msﬂ’
Vm,, = 1765 Vm |— 92 1=17.65 x38 18 QA9 1836 |  0.388" sem
TT + 460 2L+ 460
Vi, = 00472 x Vw=00472 x 31D . LBSO g
- % Moisture = Vi, x 100 = __1.8S0 c100 = A] e
Vm,, + Vw,,, 1923 + ) RSO
e ' gl
V, = 51238 x / X =_ " fom ACFM:  —
X —
- - SCEM:__ —
. %I = 1033 x X = % -
' X X X X{ ¥ %EA: ___
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Impinger Box No. /S. s
Waler Weight Gain
impinger 1 Final Weight 2(2’13 Impinger 1 'E E
Initial Weight 63
Increase YA Impinger 2 3 l
O

impinger 2 Final Weight _Q&LQ’._ Impinger 3 _____9_
Inilial Weight _LBLY
Increase .2 Impinger 4 { 2 (o
V, =
fmpinger 3 - - Final Weight __Qi\l__g_“ g80, = - Impinger 5 8 Py
Initial Weight _GAhS_ vV, =
Increase 0.0 Impinger 6
Impinger 4 Final Weight 410.0 impinger 7
Initial Weight 47184 .
Increase 0-G Total “ql7L v,
Impinger5 . Final Weight 54 %'& P, = QSS 'l/ %C0O, = -
Initial Weight 832.0 V.= MBaH " %0, = -
Increase g p! V, = Uld +»  %co = 7
) Po= OSc0  w =~ 7
Impinger 6 Final Weight Avg AP = - A = oor -
b Initial Weight D, = - -~
Increase - - Avg JAP = N ; T, =_123a ~
. C.= ___ .
: s 1 _

Impinger 7 - Final Weight - P, = _*’____/'HZO T Ty
o Inilial Weight - T.= N9 o S3%— R
T " lIncrease L= 7 °F - -~ °R

- ) . ) ‘-/ e - *. —_—

Moisture Conlent: %M = .43 ~ M= 0835 MW= T MW=

P .
Vim,, = 17.65 Vm W)_ = 17.65 x985M | 9,59 13.6 | _ Q.38 —%etm
m ¥ A + 460
P
Wy = 8.0472 x Vw=00472 x Ul o -__LadsS sft?
. —
% Moisture = VW, X 100 = LOUS  xwo=_ (HR =%
Vm,, + Vw WOH3 +,auS
-V, =751238 x / X e ACFM: ___
. ; A . - x
} v’ SCFM: ___ — +~
%l =__ 1,039 x X =T % -~
X X X X( ¥ %EA:
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Impinger Box No. } 1 P!
Water Weight Gain

Impinger 1 Final Weight __—]_m Impinger 1 D-Q), éi
Initial Weight _U3e N.¢
Increase QQIL( Impinger 2 -~/
Impinger 2 Final Weight ZH-S Impinger 3 l: {
Initial Weight 421
Increase Q.‘-f impinger 4 Z, Cﬂ
v, =
Impinger 3 Final Weight 6LRA N gs0, = - mpinger 5 _S, >
Initial Weight L8 v, =
Increase [ ( impinger 6 -
Impinger 4 Final Weight SoS. | Impinger 7

Initial Weight . Sg )) 3.5
Increase /, O Total __LLO_{L =V,

Irapinger 5 . Final Weight 10- P= LSO« %0, = __ =
Initial Weight _Posy v.- 8oalb” wo, = - —

Increase S.§ Vo= L4007 %O = _ = &

_ P,= 0500, %N, = T e
Impinger 6 Final Weight AgAR= T~ A = _HOOI
’ Initial Weight e D, = = ¢~
Increase Avg /AP = - T, = 13 o

C=_~-_ 7 )
Impinger 7 - Final Weight - P, = - 'H,0 = 'Hg
Initial Weight T,= 19 —F L34 °R
Increase - T, = ~ 7°F __"_._/ °R
6279 O .937/

Moisture Content: %M = M_‘ M, = _ﬁ@ MW, = —_ /MW = —_

P

Py, + 13m6 +0.00 _‘1_8-_%&“
Vm,, = 17.65 Vm |2 |= 17.65 X390l o 136 1. T 039 ceem
m + 460 A + 460
Vi, = 0.0472 x Vw=00472 x __HO.() = ’:88?) 7 sit?
o é ' Z ‘/
% Moisture = VW, x 100 = l. ng x 100 = “%—@P)\ %
Vm,, + Vw, NG +1 2%
V, = 51238 x X = - fp'm/ ACFM: ___ —
X _
SCFM:
%l =__ 1,039 x X el —
' X X X X ) %EA;
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METCO Environmental

Particulate Analysis Summary

Job Number % - 30 Date Analysis Completed 2- 2/- 9/
Job Name =&14£“ &M Unit Tested ]f;{//,h LM%
Location __Mer dp, omrt Fy )

Run No. / 2. =

Particulate on Filter (mg) /2.7 A4 Ré6.3 /3.6

DI~ Hz0 43.3 AL I 47, 9 7

Particulate in Front Wash (mg}¥* 2 F g,/ ~ 4 g 7

MF (mg) e 1V 5. F 6447

Particulate in Impinger #1 (mg) /;‘3‘/ )3, ;;_/ %3 e

MT (ng) 7941 £9.914 70.74

w1/

® Less Acetone Residue




METCO Environmental
;
Particulate Analysis EPA Method S
Stack Filters

Job Number Qé.-jﬂ Location

Job Name Unit Tested

Desiccator Time In j530 :a//g, 57
Desiccator Time Qut (430 Z/ZO 29 z/zl
Run No. / Filter No. ?‘Z Qz T37

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g) v

Filter § Particulate (g) | p.5/8 2 | /. 5/8 >

a ) /
Filter § Particulate Average (g) 015782 "
Initial Filter Weight (g) /7. 506/

Total Particulate {mg) /

Run No. Filter No. $8 (738

Filter § Particulate
e Tare Weight (g)

Tare Weight (g) v

Filter § Particulate (g) | ©, 53 % | 2 57740

Filter § Particulate Average (g) J- 35740 -
Initial Filter Weight (g) /. £p7 7 ~

Total Particulate {mg) -

Run No. 5 Filter No. ?é@ﬂ/c

Filter & Particulate
+ Tare Weight (g)

Tare Weight (g) ol

Filter § Particulate (g) | #5238 | 0.5237

Filter & Particulate Average (g) .5 R385 7
Initial Filter Weight (g) . 8/0 2=

Total Particulate (mg) [:EZ] d

4,

Analyst
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Job Number ?Zﬂ—;@

METCO Environmental

Particulate Analysis EPA Method S

Stack Filters

Job Name -

Location ?/QAW ﬂgz

Unit Tested /ﬁLZ;L jézﬁdAVb/%Q>L_~

Desiccator Time In

Desiccator Time Out

59 Az0| 8 0 ol

.

Run No. sk Felle.

Filter No. &4 7Y/

Filter § Particulate
+ Tare Weight (g)

Tare Weight (g)

—

-

Filter § Particulate (g) | ), 425% 0.5057
Filter § Particulate Average (g) O.SOSZ 7
Initial Filter Weight (g) £, %
Total Particulate (mg) d
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) [::::::::::j
Run No. Filter No.
Filter § Particulate
o Tare Weight (g)
Tare Weight (g)
Filter § Particulate (g)
Filter & Particulate Average (g)
Initial Filter Weight (g) _
Total Particulate (mg) [::::::::::]
Analyst
E-4




Job Number

METCO Environmental

Particulate Analysis EPA Method 5

A cedrn

Ay,

Front Wash

Job Name ,&zaél ég&ét

Location &éézsﬂ/_ Zl

Unit Tested M_, W

Desiccator Time In 330 2//7 13%° L/?—"

Desiccator Time Out /32'r Z/zp #Fr 2l

Run No. Z Volume (ml) Q¢

Final Weight (g) /24, 63 8%\ /36 . 6390~/

Initial Weight (g) 126. 6395 124, ¢ 288

Particulate Weight (g) 7. 2100 D 2102
Particulate Average (mg) 0./ —
Less Acetone Blank {mg) Zz -

Total Particulate (mg) | £7 ]-

Run No. 2 Volume (ml)} /¥o

Final Weight (g) 736 0| 1672075V

Initial Weight (g) /67 35;’—”/ /67..25 4

Particulate Weight (g) @ﬂﬂ?ﬁ ﬂ,ﬂ/ﬁ/
Particulate Average (mg) __iL/
Less Acetone Blank (mg} /. & v

Total Particulate

Run No. (3 Volume (ml) _/E_-_
Final Weight (g) /45 4948\ 14549 70) 7
Initial Weight (g) 145, 4705\ 1494908
Particulate Weight (g) ; 005? f)ﬂ&éﬂ

Particulate Average
Less Acetone Blank

Total Particulate

Acetone Blank

Volume (ml) &%2@

* Note:

If greater than 7.9 mg/l, use 7.9 mg/l.

/2

[ Final Weight (g) 169335 1753571 7
Initial Weight (g) /67 235N /L9, 2342
Difference (g) /9{&0_/ Z/ 2.00 /é
Average (mg) Z,J/
* mg/l le O =

E-5
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METCO Environmental

Particulate Analysis EPA Method 5§

Back Half Analysis

W// %.Ioétion

Job Number 96 - 30 MJ{J(&‘?WJ Py
Job Name &%Léﬁu&é) Unit Tested

Desiccator Time In j3e 2 [ 137 e

Desiccator Time Qut 17 I Jzﬁ ?Zp 4/2/

Run No. /

Volume (ml) p&4/ 4+ Jos

Final Weight (g) 157 8424 159.8,9¢] <
Initial Weight (g) (59. 847/ [69. 847/
Particulate Weight (g) 7, &/5? D 2153
Particulate Average (mg) /)57 3 -
Less Ammonium Sulfate (mg) =
Total Particulate (mg) | /<23 |-
Run No. A Volume (ml) 357 ¢ 254
Final Weight (g) eZ (71168 174 —
Initial Weight (g) /68, 1061 1/68./24/
Particulate Weight (g) 0{&71& 2. .P/33
Particulate Average (mg) /3. 2~
Less Ammonium Sulfate (mg) —_—
Total Particulate (mg) | /32 |-
Run No. \ ¥ Volume (ml) 9\;94_-/;9\0/
Final Weight (g) (b5 5TEC 6e3.5G85 L
Initial Weight (g) W3594 3| 163. 5742
Particulate Weight (g) S J043 | » 2 o2
- Particulate Average (mg) ﬁ‘ 27
Less Ammonium Sulfate (mg) -—_
Total Particulate (mg) | ﬁél? -
Run No. Volume (ml)
Final Weight {(g)
Initial Weight (g)
Particulate Weight (g)
Particulate Average (mg)
Less Ammonium Sulfate (mg)

ik

T

Analyst

E-7

Total Particulate

{mg) V
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ﬂ mwnonrrmnt

JOB No. 96-30 UNIT Kiln Scrubber Stack
CLIENT Boral Brick DATE 2-28-96
Location Henderson, Texas
RUN IMP. VOL. Dil. F Conc. F Conc. Dup HF % R.D.
ml. ppm ppm ug
1 Filter 25 1 2.061 v 5424 Y
Front Wash 275 1 3.871 v 1120.55 -
I1 Back Half 204 - 2 12.673 . 544272
12,3 265 v 1 1.301 « 362.91
RUNTOTALS, ug 6,980.4
2 Filter 25 . 1 2876 - 75.68
Front Wash 157 « | 1 3.625 - 3.641 - 599.08 0.44% |
11 Back Half 357 -« 2 7.354 - 7.386 ¢ | 5527.11 0.43%
12,3 284 «| 1 1.070 - 319.87
RUNTOTALS, ug 6,521.7
3 Filter 25 . 1 1.851 - 48.71
Front Wash 255 1 3.961 . 3.987 . 1063.22 0.65%
11 Back Half 224 2 11.694 - 11.831 . 5514.64 1.16%
12,3 201 ~ 1 1.485 ~ 1.478 - 316.31 1.14%
RUNTOTALS, ug 6,942.9

E-8




Sample Name:

i Data File
i Method
[}
t

ACI Address:

Analyst

METCO ENVIRKONMENTAL

Data Reprocegeed On Q02/728/71996 14:41:24

R1 FILT KILN STACK 25ML

Date:

C:\DX\DATANANIONS\96-30\2-280011.D05
C:\DX\METHOD\AS10.MET

1 System: 1

Inject#: 5
Column: AS1C ,4mm.

02rs28/1996 11:07:489

Detector:CDM-2
AG10 Gaurd Column

" Calibration

. External

FNORAOR ARk Aok R R Rk KR Component Report:

Volume

Dilution Points Rate ©Start

1 7022 5Hz 0.00

Stop Area Reject

23.41

Components Fournd Ak ik oK Kok fookok s

Ret Component Area Height Concentration
Time Name PPm
4.63 Fluocoride 127000714 14276211 2.061
Totals 127000714 14276211 Z2.061
File: 2-280011.D05 Sample: R1 FILT KILN STACK 25ML " 100%
- ™ (]
20
Fluoride — 80%
]
—  60%
10
uS
—  40%
o N - a0
T T 1 3 [ T I 1 ’ 1 ¥ T 1 [ T | 1 l T ) T O%
0 5 10 15 20
Minutes
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METCC ENVIRONMENTAL

Data Reprocessed (n 02/28/1996 14:42:41

! Sample Name: KR! DIFW KILN STACE Date: 0272771996 12:04:00 ,
t DPata File : C:A\DX\DATANANIONS\SB-30N\Z-270021.D01 ;
! Method : C:ADX\METHOINAS10.MET :
! ACTI Address: 1 System: 1 Inject#: 1 Detector:CIM-Z

i Analyst : Column: ASI0 .4mm., AGl0O Gaurd Column !

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 475 1 1 13500 BHz 0.00 25.35 4000

sk ORGSOk ROk kokkICk R Component Report: Components Found KHCRRRE SR RORIORK KK

Ret Component Area Height Concentration
Time Name ppm
4.63 Fluoride 238502126 27276824 3.871

Totals 238502126 27276624 ' 3.871

File: 2-270021.D01 Sample: R1 DIFW KILN STACK

— 100%
Fluoride

-~ 6809

20 Yo
us

—  40%
10

- 20%
ol L |

] T T | | T I ¥ 1 ] T T T T | 4 T T T 1 T i _l_l—i 0%
Q 5 10 156 20 25
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/15898 14:44:06

Sample Name: R1 BH+I1 KILN STACK 2X Date: 0Z/27/1996 17:15:13

Data File : C:\DX\DATANANIONS\86-30\2-270001.D07
Method : C:ANDX\METHODNASLO.MET
ACI Address: 1 System: 1 Injects: 7

Analyst : Column: AS10 ,4mm. AG10 Gaurd Column

Detector:CDM-2

Calibration Volume Dilution Points Rate Start Stop Area Reject

External a0y 1 1 7500 b5H=z 0.00 25.00 4000

S

FAOoRROOR ORIk kR R kR Component Report:

Ret Component Area Height Concentration
Time Name ppPm
4_63 Fluoride 780813280 80415488 12.8673

Totals 780813280 80415488 12.673

File: 2-270001.D07 Sample: R1 BH+I1 KILN STACK 2X
120

100 ,
~ Fluoride

80 |

us
40

20

Minutes

E-11

100%

80%

60%

40%

20%

0%

Components Found s o 40k f R Kok ok R ok
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METCO ENVIRONMENTAL
Data Reprrocessed On 0Z/286/1998 14:45:46
| Sample Name: Ri I2.3 KILN STACK Date: 02/26/1996 12:53:00 1
i Data File : C:N\DX\DATANANIONS\96-302-280001.D0Y t
! Method : C:ADXN\METHODNAS1G _HET !
5 + ACI Address: 1 System: 1 Inject#: 9 Detector:CDM-2 '
-1 | Analyst : Column: AS10 .4mm, AGl0 Gaurd Column !
- Calibration Volume Dilution Points Rate Start Stop Area Reject
 External Jes 1 1 7500 BHz 0.00 25.00 4000
kR Rk ROk ARk R ARk Rk Rk k Component Report: Components Fourid A s ok 4 ko ook /0o fors
Ret Component Area Height Concentration
Time Name pPm
4.63 Fluoride 80158578 9212411 1.301
Totals 80158578 9212411 1.301
W
File: 2-280001.D09 Sample: R1 12,3 KILN STACK 100
= /0
30
— 80%
20
~  80%
us Fluoride \ :
10 | \ ~  40%
L \/\ - 20%
0 |— v
I‘IFIIII]I]IF.IllIiII]II!_I 0%
0 5 10 15 20 25
Minutes
BE-12 '




METCO ENVIRONMENTAL
Data Reprocessed On 02/28/1996 14:53:29

o e . . A e o A o e o o ke e e A ——— A i o —————— i i S T o i M e o T — i ———— e — A A1 ———

i Sample Name: R2 FILT KILN STACK 25ML Date: 02/28/1996 11:30:58 !
i Data File : C:\DX\DATA\NANIONS\96-30\2-280001.D06 N
i Method : CAD¥NMETHODNASL1O.MET H
i ACI Address: 1 System: 1 Inject#: 6 Detector:CDM-2 '
i Analyst : Column: A510 .4mm. AG10 Gaurd Column :

Calibration Volume Dilution Points Rate Start Stop Area Reject

——— e o ———— L o ——— A e e ——————— Ay — A A — T ——— A i A e R T Y —— T ——

External PR 1 8021 BHz 0.00 25.09 4000

kRO R ook RoRo kR Component Report: Components Found  sokssorskokksokokdor ok kR ok d

Ret Component Area Height Concentration
Time Name rpm
4.63 Fluoride 177207579 19883400 2.876
Totals 177207579 19983400 2.876
o File: 2-280001.D06 Sample: R2 FILT KILN STACK 25ML 100%
— 0
Fluocride - 80%
20 |
—  60%
us
10 —  40%
| —  20%
o AN
T 1 T H [ T 1 T ] i T T I [} [ T Kl ' j | T T T .l _l 0%
0 5 10 15 20 ' 25

Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/1988 14:54:37

! Sample Name: RZ DIFW KILN STACK Date: 02/27/1996 14:45:29 !
' Data File : C:A\DX\DATANANIONS\G6-30\Z-270031.D01 !
. Method : C:ADX\METHOD\AS10.MET !
1 ACI Address: 1 BSystem: 1 Inject#: 1 Detector:CDM-Z :
} Analyst : Column: AS10 .4mm, AGL0 Gaurd Column !

Calibration Volume Dilution Points Rate Start Stor Area Reject

External (5?,1 1 4500 BHz 0.00 23.43 4000
AkRRCKORRRORR ROk Rk Component Report: Components Found ARAsAHRORKK KA KKK
Ret Component Area Height Concentration
Time Name Pem
" 4.61 Fluoride 223330444 25198928  3.625
Totals 223330444 25198928 3.625

File: 2-270031.D01 Sample: R2 DIFW KILN STACK

~ 100%
40
| - 80%
30 Fuoride
| - 60%
uS 20
L 40%
10
- 20%
0 L
L S A A L N B S B S
0 5 10 15 20
Minutes
E14
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METCO ENVIRONMENTAL
Data Reprocessed On 02/28/1996 14:56:05
; Sample Name: R2 DIFW KILN STACK DUP Date: 02/27,1996 15:01:564 ?
t Data File : C:\DX\DATANANIONE\S6-30\2-270001.D02 !
i Method 1 C:A\DX\METHODN\AS10.MET !
i 1+ ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-2 :
"} | Analyst : Column: AS10 ,4mm, AG1l0 Gaurd Column !
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 4500 bHsz 0.00 23.44 4000
Ak ROk ROk Rk Kok Rk kR k. Component Report: Components Found  Fkkor s don Kok OR ¥Rk R %o
Ret Component Area Height Concentration
Time Name Ppm
4.80 Fluoride 224331175 25786242 3.641
; Totals 224331175 25786242 3.641
B | | |
Fite: 2-270001.D02 Sample: RZ DIFW KILN STACK DUP 100%
— Q
40
— 80%
1 30 Fluoride
: I
- 60%
20
us
- 40%
10
L - 20%
0 I_”\ AT -~
T ¥ H 3 I I T T 1 ! T I T T [ T T 1 T 1 3 3 T 0%
0 5 10 15 20

Minutes
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METCO ENVIP&ONMENTAL
Data Reprocessed On 0Z/28/1996 14:57:40
! Sample Name: R2Z2 BH+I1 KILN 3TACK 2X Date: 02/27/1996 17:41:40 —h?
! Data File : C:ADXNDATANANIONS\96-30N\2-270001.D08 '
! Method : C:\DX\METHOD\NAS10.MET '
1 1 ACI Address: 1 System: 1 Inject#: 8 Detector:CDM-2 !
! ' Analyst : Column: AS10 .4mm, AGl0O Gaurd Column :
- Calibration Volume Dilution Points Rate Start Stop Area Reject
External 3571 1 7500 B5Hz 0.00 25.00 4000
ARk sOIORIOICR ORI R Rk kok k. Component Report: Components Found ks ko sk kK ookok & & ok
. Ret Component Area Height Concentration
! Time Name PPm
4_63 Fluoride 453086413 48626777 7.354
b
i
Totals 453056413 48626777 7.354
B
File: 2-270001.D08 Sampie: R2 BH+11 KILN STACK 2X 100
- 0
100
| 30 —  80%
60 FlucIrlde -~ 60%
uS 40
—  40%
20
| /L -~ 20%
T T | T i I ] i 1 i 1 ¥ 1 | { T T I ] E T T T .1 0%
0 5 10 15 20 25
Minutes
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METCO ENVIRONMENTAL

Ilata Reprocessed On 02/28/1896 15:01:01

i Sample Name: RZ BH+I1 KILN STACK 2XDuvp- Date: 02/27/1996 18:08:05 |
 Data File : C:\DX\DATA\ANIONS\S6-30\2-270001.D09 '
i Method : C:ADXNMETHODNAS10 _MET i
i ACI Address: 1 System: 1 Injectt#: ¢ Detector:CDM-2 !
i Analyst : Column: AS10 .4mm, AG10 Gaurd Column :

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 7500 5H=z 0.00 25.00 4000

RO RO R ARk ok Component Report: Components Found s mh ok Sk ororor ok

Ret Component Area Height Concentration
Time Name rpm
4.83 Fluoride 455057069 48676116 7.386
Totals 455057069 48676118 7.386
File: 2-270001.D09 Sample: R2 BH+I1 KILN STACK 2X
00 ~ 100%
80 - 80%
60 Fluciride —  80%
uS 40
—  40%
20 :
I ’\/\ - 20%
0 L |
T T T 1 i T T T T l 1 T T T | T I 1 T ] 1 T T 0%
0 5 10 15 20 25
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METCO ENVIRONMENTAL
Data Reprocessed On 02/28/1996 15:09:27
' Sample Name: K2 12.3 KILN STACK Date: 02/28/1996 13:47:06 !
! Data File : C:\DXADATANANIONS\S6-30\2-280001.D11 '
! Method : C:ANDX\METHODN\AS10_MET :
! ACI Address: 1 System: 1 Inject#: 11 Detector:CDM-2 !
! Analyst : Column: AS10 .4mm, AG10 Gaurd Column t
Calibration Volume Dilution Points Rate Start Stop Area Reject
External ;gﬁf 1 1 7500 bBHz 0.00 25.00 4000
ook oK ook kkk % Component Report: Components Found sofeksoksskor ok ook foomnog:
Ret Component Area Height Concentration
Time Name prm
4.64 Fluoride 65909582 7924593 1.070
! Totals 65909582 7924593 1.070
&
File: 2-280001.011 Sample: R2 12,3 KILN STACK 100%
_ 0
14
12
10 Fluoride —  80%
|
8
—  60%
6
usS 4
5 l - 40%
0 /VNL[LA \_
—  20%
2
4
1 I 1 L] 1 T ¥ | l 7 T I T [ I I T T I | T T 1 0%
0 5 10 15 20 25
Minutes
E-18
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/1996 15:13:41

\ Sample Name: R3 FILT KILN STACK 25ML Date: 02/28/1996 11:54:24 '
i Data File : C:\DX\DATANANIONS\96-30\2-280001.D07 '
1 Method : C:\DA\METHOD\AS10.MET '
+ ACI Address: 1 System: 1 Inject#: 7 Detector:CDM-2 '
i Analyst : Column: AS10 ,4mm, AG10 Gaurd Column H

~t Calibration Veolume Dilution Points Rate Start Stop Area Reject

External 1 1 6000 BHz 0.00 9.89 4000

ARk ROk ok R R % Component Report: Components Found sksksokoksksdootokkoooorior.

Ret Component Area Height Concentration
Time Name prm
4.681 Fluoride 114010185 12831945 1.851

Totals 114010185 12831945 1.851

File: 2-280001.D07 Sample: R3 FILT KILN STACK 25ML

—  100%
30
—  80%
20 _
Fluoride - —  60%
I
uS 401
- 40%
0 _ o~ |
—  20%
-10
llliilllII]]]IIlllfllllllllliillll]illlll]ilEl-]ll 0%
0 1 2 3 4 5 6 7 8 9

Minutes
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METCO ENVIRONMENTAL
Data Reprocessed On 02/28/1996 15:18:19
i Sample Name: K3 DIFW KILN STACK \ Date: 02/27/1996 15:23:21 !
! Data File : C:\DX\DATA\ANIONS\S96-30\2-270001.D03 '
1 Method : C:N\DI\METHODN\AZ10Q_MET !
'i i ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-2 :
1 | Analyst : Column: AS10 ,4dmm., AG10 Gaurd Column '
Calibration Volume Dilution Points Rate Start Stop Area Reject
Yy External 255 1 1 6000 bHH=z 0.00 25.00 4000
. KAKHAKK KK KKK KKK K KKKk kkk% Component Report: Components Found xk&kkkkkadokdkokRkkk kKK -
Ret Component Area Height Concentration
Time Name rpm
' 4.61 Fluoride 244031574 27952445 3.961
‘ ____________________________________
o Totals 244031574 27952445 3.9861
&
File: 2-270001.D03 Sample: R3 DIFW KILN STACK 100%
— (]
60
50 = 80%
40
Fluoride —  60%
30 |
us
20 ' - 40%
10
- 20%
ol L
-10 L T T 1 i T T T T I T I 1 T I T T T T [ T 7 1 l 0%
0 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02Z/28/1996 15:19:58

' Sample Name: R3 DUP DIFW KILN STACK Date: 02/27/1996 15:44:458 !
i Data File : C:A\DX\DATANANIONSE\S6-30\2-270001.D04 '
i Method : C:\DX\METHOD\AS10.MET :
t | ACI Address: 1 GSystem: 1 Inject#: 4 Detector:CDM-Z '
i ¢ Analyst : Column: AS10 .4mm. AG1l0 Gaurd Column :

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 6000 b5Hz Q.00 25.00 4000

ok ok sk ik k- Component Report: Components Found Ak 4ok dor Kok ok 4o

Ret Component Area Height Concentration
Time Name ) PPm
} 4.60 Fluoride 245658097 27994352 3.987
3 Totals 245658087 27994352 3.987
&
File: 2-270001.D04 Sample: R3 DUP DIFW KILN STACK 100%
— /0
60
! 50 i 8’0%)
' 40
Fluoride ' ~  60%
30 !
us
20 —  40%
10
0 N L ST~ . 20%
-10
4 T 3 T r T T T T ] 1 T 1 1 l T 1 H T I ¥ T T ,i 0%
0 5 10 15 20 25
Minutes



METCO ENVIRONMENTAL

Data Reprocessed On 02/28/1996 15:21:286

: Sample Name: R3 BH+I1 KILN STACK 22X Date: 02/27/1996 18:34:28

. Data File : C:\DX\DATA\ANIONS\96-30\2Z-270001.D10 '

i Method : C:ANDX\METHOD\AS10.MET '
-+ ACI Address: 1 System: 1 Inject#: 10 Detector:CDM-2 '
1 { Analyst : Column: AS10 .4mm, AG1l0 Gaurd Column !

. Calibration Volume Dilution Points Rate Start Stop Area Reject

“[External 229 1 1 7500 bBH=z 0.00 25.00 4000

Al

R AHRARAN K ARk AR Rk kKK Component Report: Components Found  SAOKdK KRG KOR OO K 4

Ret Component . Area Height Concentration
Time Name ppm
4.63 Fluoride 720486248 72745518 11.684
£
Totals 720486248 72745518 11.654
|
File: 2-270001.D10 Sample: R3 BH+11 KILN STACK 2X 100%
B (1]
120
Fluoride
30 |
- 680%
60
us .
40 = 40%
20
I  ae
o \G_ A 20%
-20 T T T H ‘l T 1 T T , I T T T I T T T T "[ ¥ T T ‘l 0%
0O 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL
Data Reprocessed On 02/28/1996 15:23:54
| Sample Name: R3 BH+I1 KILN STACK 2X DUP Date: 02/27/1896 19:00:51 .t
! Data File : C:A\DX\DATANANIONSN\9G-30NZ-270001.D11 !
i Method : C:\DX\METHODNAZS10 .MET :
~ ' ACI Address: 1 System: 1 Inject#: 11 Detector:CDM-2 t
i ! Analyst : Column: AS10 ,4mm, AGl0 Gaurd Column ,
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 7500 BHz 0.00 25.00 4000
skl Aokl okociookockRkokk Component Report: Components Found  sors ook 4ok R aoR R ok
Ret Component Area Height Concentration
Time Name ppm
4.64 Fluoride 728918167 73301938 11.831
: Totals 728918167 73301938 11.831
i
File: 2-270001.D11 Sample: R3 BH+I1 KILN STACK 2X DUP 100%
— (]
100
Fluoride |  ane
80 | 30%
60 —  60%
usS 40
—~  40%
20
[ — LA
0 Jk{\ ~ 2010
¥ T T 1 f T 1 T [| [ T 1 I T ] ] T T T [ T T T .l 0%
0 5 10 15 20 25
Minutes
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METCQO ENVIROMMENTAL
Data Reprocessed On 02728719896 15:25:51
i Sample Name: R3 I2.3 KILN STACK Date: 02/28/1996 14:13:32 '
i Data File : C:\DX\DATANANIONS\96-30\2-280001.D12 \
~+ Method : C:NDX\METHCD\AS10Q.MET :
o ACI Address: 1 System: 1 Inject#: 1% Detector:CDM-2 :
i 1 Analyst : Column: A310 .4mm. AG10 Gaurd Column :
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 200 3 1 7500 BHz 0.00 25.00 4000
FoRACk Gk Kok Ry Component Report: Components Found  Aksokskoksk sk ok KoRok oK koK Kok 3
Ret Component Area Height Concentration
Time Name PpPm
4.63 Fluoride 82077963 10534162 1.495
FL e ————
! Totals 82077963 10534162 1.495
i
File: 2-280001.D12 Sample: R3 12,3 KILN STACK 100%
_ 0
20 -~ 80%
F1uciride ' L 60%
uS 10
—  40%
| /J
0 v A —  20%
T T T T ! T T T T _! | 1 I | I 1 1 T T l T | ¥ _I O%
0 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/19898 15:28:00

— e . —— . S b o A i ————— 1 T ———— —— oy . ——— ——— A T T —— - A i d e o ———— AL ULy vt — — ot
L L L L e N e m D e e e —m e s A mm_m—m-—m e e e L e e L - . . . S o . . e S S S =

! Sample Name: R3 I12.3 KILN STACK DU?P Date: 02/28/1986 14:38:33 ¢
{ Data File : C:A\DX\DATANANIONS\96-30\2-280001.D01 : :
i Method : CNDXNMETHODNASL10.MET ;
! ACI Address: 1 GSystem: 1 Inject#i: 1 Detector:CDM-2 !
i Analyst : Column: AS10 .4mm, AG10 Gaurd Column '

Calibration Volume Dilution Points Rate ©3Start Stop Area Reject

External 1 1 5928 bHH= .00 30.87 4000

FANCROKRR AR A Rk kR Component Report: Components Found solofdorsor ks okdodok ook $ok

Ret Component Area Height Concentration
Time Name PPm
4.63 Fluoride 91038351 10500850 1.478

Totals 81038351 10500850 1.478

File: 2-280001.D01 Sample: R3 12,3 KILN STACK DUP

— 100%
20 —  80%
Fluoride ‘ ~  60%
I .
10
us
— 40%
\ A
0 A \ — 20%
L A S R R S A A A A R A B 0%
0 5 10 18 20 25 30
Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/1996 09:66:24

y Sample Name: CCV 20 PPM F STD Date: 02/28,/1996 09:46:28

{ Data File : C:\DX\DATA\ANIONS\96-30\2-280001.D03 !
i Method : C:A\DX\METHODNAS10.MET '
i ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-2 !
! Analyst : Column: AS10 ,4dmm. AGl0 Gaurd Column

Calibration Volume Dilutieon Points Rate Start Stop Area Reject

External 1 1 6924 SHz 0.00 28.85 4000

AR AR RO R ROk KRRk Rk Component Report: Components Found #kEKFRREKKERKK KK KKKF

Ret Component Area Height Concentration
Time Name PPM
4.56 Fluoride 1240303639 83011754 20.131

Totals 1240303639 83011754 20.131

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

— 100%
120
L 80%
100 Fluoride
|
80 | L 60%
us 60
_ 40%
40
20 - 20%
0 L
T ] T T [ T T T I ] T T 1 T i T T T T I T 1] T ¥ 1 T 1 T 00/0
0 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL

! Sample Name: CCV 5 PPM F STD Date: 02/28/1996 08:43:10 !
' Data File : C:\DX\DATA\ANIONS\896-30\2-280001.D02 !
¢ Method : C:A\DX\METHOIDNAS10.MET ¢
' ACI Address: 1 System: 1 Inject#: Z Detector:CDM-2 '
i Analyst : Column: AS10 .4mm. AGl0 Gaurd Column !
Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 7212 BH= 0.00 24.04 4000

Kok KRRk ok KoRRkk kR kk - Component Report: Components Found sRdokdoraskakoor ook o

Ret Component Area Height Concentration
Time Name rem
4_53 Fluoride 3155690440 23811816 5.124

Totals 315680440 23811816 5.124

Fite: 2-280001.D02 Sample: CCV 5 PPM F STD

~  100%
40 L 80%
30 Fluoride —  60%

|

uS |
20 ‘ —  40%
10 _ 20%
O T ] T T I T 1] [ | I ] I T T l i T T 1 ! i T T O%

Q 5 10 15 20
Minutas
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METCO ENVIRONMENTAL

Data Reprocessed On 02/28/1896 16:21:14

1 Sample Name: BL FILT KILN STACK 25ML Date: 02/28/1996 10:39:38 '
i Data File : C:\DX\DATANANIONS\96-30\2-280001.D05 :
i Method : C:A\NDX\METHOD\AS1(0 .MET :
| i ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-2 '
.+ Analyst : Column: AS10 .4mm. AGl0O Gaurd Column '

Calibration Volume Dilution Points Rate 3Start Stop Area Reject

External 1 1 7183 b5Hz 0.00 23.94. 4000

KRRk koRRkoR Kok KRk Kokk R Component Report: Components Found ookl ok koor kKR

Ret Component Area Height Concentration
Time Name Ppm
4.63 Fluoride 20691457 2396176 0.336
Totals 20691457 2396176 0.336
i
8.0 File: 2-280001.D05 Sample: BL FILT KILN STACK 25ML 1009%
R . 9
7.0
6.0 - 30%
50
4.0 - 60%
Fluoride
3.0
uS |
2.0 ’ - 40%
1.0 | j
0.0 1r A 20%
-1.0
2.0 T T T T l T % T [ 1 T T ] Y T T T I T T T 0%
0 5 10 15 20
Minutes
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METCO ENVIRONMENTAL
D'ata Reprocessed On 02/29/1996 08:29:51
. Sample Name: R1 COMP KILN INLET 50X Date: 02/28/1996 15:30:48 .
{ Data File : C:\DX\DATANANIONS\986-30\2-270041.D01 '
! Method : C:ANDX\METHODNAS10.MET ‘
i AC] Address: 1 System: 1 Inject#: 1 Detector:CDM-2 ;
i Analyst : Column: AS10 .4dmm. AGl0 Gaurd Column H
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 6563 BHz 0.00 27.34 4000
FRAAKR RO Ok Ok Rk kR K Component Report: Components Found skt koorsiorks
Ret Component Area Height Concentration
Time Name ppm
4_.63 Fluoride 105566240 11498220 1.713
Totals 105566240 11488220 1.713
s
File: 2-270041.D01 Sample: Rt COMP KILN INLET 50X 100%
— R
—  20%
20
—  60%
Fluoride
us l
10 —  40%
—  20%
0 \_ __,.//-\“'--_..__
— —_
T T T T i T T T T ] L 1 T T I T T T I i 3 T 1 T _l ] T 00/0
0 5 10 15 20 25

Minutes
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METCCG  ENVIRONMENTAL
Data Reprocessed On 02/29/1996 08:31:21
? Sample Name: R2 COMP KILN INLET 50X Date: 02728719986 15:59:38 h?
' Data File : C:A\DX\DATANANIQONS\E6-30\Z-270041.DCZ !
! Method : C:ADXNMETHODN\AS10.MET '
t ACTI Address: 1 System: 1 Inject#: Z Detector:CDH-2
4 ' Analyst : ' Column: AS10 .4mm, AGLl0O Gaurd Column
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 7500 b5H=z 0.00 25.00 4000
ARG AR R RO R ook kkk Component Report: Components Found Aokt £ uor dor ok fomsok
Ret Component Area Height Concentration
Time Name rrm
4.83 Fluoride 92205429 9780170 1.497
Totals 93220b429 9790170 1.497
.|
File: 2-270041.D02 Sample: R2 COMP KILN INLET 50X 100%
B 90
20 ~ 80%
. —  680%
Fluoride
us 10 |
—  40%
]
| | = 20%
0 -~ o~
l T ¥ T T [ T T T ] I T T T T ] | T T 4 [ T T 1 ] ] Oor"o
0 5 10 15 20 25
Minutes
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METCO ENVIRONMENTAL
Data Reprocessed On 02/29/1996 08:32:30
i Sample Name: R3 COMP KILN INLET 50X Date: 02/28/1996 16:29:08 :
i Data File : C:\DX\DATANANIONS\96-30\2-2Z70041.D03 :
1 Method : C:\DX\METHOD\NAS10O.MET :
i1 ACI Address: 1 ©Bystem: 1 Inject#: 3 Detector:CDM-2 :
“ | Analyst : Column: AS10 ,4mm. AGl10 Gaurd Column l
- Calibration Volume Dilution Points Rate Start Stop Area Reject
.. External 1 1 4341 BH=z 0.00 2z.61 4000
Aok RO K OKOE. Component Report: Components Found sssnissofdaook i ook
O Ret Component Area Height Concentration
i Time Name Prm
4_.63 Fluoride 77547036 8572066 1.265
Totals 77947036 8572066 1.265
B
File: 2-270041.D03 Sample: R3 COMP KILN INLET 50X 100°%
i 0
20 ~— 80%
—  60%
Fluoride
uS 10 |
—  40%
—  20%
0 — —
7 T T T ! T T 1 T i T 1 T T | T T T T i T ] T 0%
0 5 10 15 20

Minutes
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HMETCO ENVIRONMENTAL

Data Reprocessed On 02/28/1596 16:57:12

! Sample Name: DI BLNK Date: 02/28/1996 16:56:13 !
! Data File : C:ADXN\DATANANIONS\G6-30\2-270041.D04

i Method : C:ANDXAMETHODNAS10.MET !
! ACI Address: 1 GSystem: 1 Injectf: 4 Detector:CDM-2

i Analyst : Column: AS10Q .4mm. AG1l0 Gaurd Column :

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 5928 bH=z 0.00 19.78 4000

Ret Component Area Height Concentration
Time Name Prm
Totals Q 0 0.000

File: 2-270041.D04 Sample: DI BLNK

— 100%
3.0
20 —  80%
1.0
— 80%
0«0 ﬂ
usS V
-1.0 ' —  40%
-2.0
- 20%
3.0 °
4.0
II!FlIli!IIII]E.‘il!lﬁ?l]llllill!?]I!I!l!l]l]!i!! 0%
0 2 4 3] 8 10 12 14 16 18
Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/29/1996 09:29:17

Sample Name:

0.5 PPM F &STD

Date:

02/27/1896 08:50:48

[} ]
i Data File : C:\DX\DATA\ANIONS\S6-30\2-270011.D01 :
i Method : C:ADXNMETHODNAS10 . MET '
i ACI Address: 1 System: 1 Inject#t: 1 Detector:CDM~-2 '
i Analyst Column: AS10 ,4dmm. AG1l0 Gaurd Column !
Calibration Volume DPilution Points Rate Start Stop Area Reject

3424 b5Hz 0.00 27.84 4000

External 1 1

34 5 K 2K K K K K K S A oK K K K K K Component Report: Components Found #£5kkoR ek ok koksoiok korok

Ret Component Area Height Concentration
Time Name PPM
4.63 Fluoride 31579803 3407651 0.513
Totals 31578803 3407651 0.513
File: 2-270011.D01 Sample: 0.5 PPM F STD
— 100%
14
12
- 30%
10
8
5 —  60%
Fluoride
us 4 |
5 t - 40%
N .
P —  20%
-4
1 I T T ! T i T ] | [ | T T 1 | 1 T T I [ 1 T T l | T 0%
0 5 10 15 20 25
Minutes
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METCO ENVIRONMENTAL
Data Reprocessed On 02/29/1996 09:30:21
! Sample Name: 1 PFM F 5TD Date: 0Z/27/1996 09:09:47 —?
* Data File : C:A\DXNDATANANIONSN\S96-30\2-270011.D02 !
! Method : C:\DX\HMETHOD\AS10.MET . :
! ACI Address: 1 System: 1 Inject#: 2 Detector:CDM-2 !
! Analyst : Column: AS10 ,4mm, AG1l0 Gaurd Column !
Calibration Volume Dilution Points KRate Start Stop Area Reject
External 1 1 ‘4582 5BH=z 0.00 23.86 4000
RANAOR RO AR RGO ¥R Component Report: Components Found s#ORKERRERAHR KRR KA AR KRNk F
Ret Component Area Height Concentration
Time Name . PPm
4.61 Fluoride 81268312 8933680 0.594
Totals 81266312 6893680 0.994
]
Fite: 2-270011.D02 Sample: 1 PPM F STD
—  100%
20
- 80%
—  80%
10 Fluoride
us |
—  40%
!
0 —— - 20%
T | T T I I T T T I T T T 1 l I [ 1 T i T T ] 3 0%
0 5 10 15 20
Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/29/1896 09:24:34

! Sample Name: 2.5 PPM F GSTD Date: 02/27/1898 08:33:50 !
{ Data File : C:\DX\DATANANIONS\S6-30N\2-270001.D01 '
: Method o CNDX\METHOD\AS10.MET '
i ACI Address: 1 Bystem: 1 Inject#: 1 Detector:CDM-2 '
i Analyst : Column: AS10 .dmm. AGl1l0 Gaurd Column !

Calibration Veolume Dilution Points Rate Start Stop Area Reject

——— e i e e T ——— —— LA b S o o o e e T T {1 A v o e o T T = " . . . . . T ————— —— ———

External 1 1 3860 5H=z 0.00 16.08 4000

ook Rk R R AR Ao OoROkk Component Report: Components Found  aukskoonokdonr Ak kokoksor ko

Ret Component Area Height Concentration
Time Name rprm
4.59 Fluoride 154627245 16083647 2.510
Totals 154627245 16083647 2.510
o
File: 2-270001.D01 Sample: 25 PPM F STD
30 P ~ 100%
—  80%
20 . Fuoride
I
L 80%
10
us
—~  40%
0 o
—  20%
-10iIIilll]lilll_l'iiiIl“!lli]llllilll[‘—(!l.ll 0014)
0 2 4 6 3 10 12 14 18

Minutes
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METCO ENVIRONMENTAL

Data Reprcocessed On 02/29/1996 (089:40:28

! Sample Name: 5 PPM F STD Date: 02/27/1996 09:22:37 '
! Data File : C:A\DENDATANANIONS\96-30\2-270011.D03 N
! Method : C:\DX\METHOD\AS10._.MET '
' ACI Address: 1 System: 1 Inject#: 3 Detector:CIM-2 ,
! Analyst : Column: AS10 .4mm. AGl0 Gaurd Column :

Calibration Volume Diluticon Points Kate Start Stop Area Reject

External 1 1 2804 5H:z 0.00 28.52 4000

FokAoR R ORK RO RACKkAR R Kokk Kk Component Report: Components Found #ERAOKEKFICRKKAKKACK KKK -

-

.-:-\-.«33

3

Ret Component Area Height Concentration
Time Name PEPM
4_55 Fluoride 312887144 23888614 5.078

Totals 312887144 23888614 5.078

File: 2-276011.003 Sample: 5 PPM F STD
50

40

30 Fluoride
I

20
usS

10

-10

0 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL
Data Reprocessed On 02/29/1996 09:44:24
' Sample Name: 10 PPM F STD Date: 02/27/1996 09:51:52 :
\ Data File C:\DX\DATANANIONS\96-30\2-270011.D04 !
! Method C:-\DX"\METHOD\AS10 .MET !
* ACI Address: 1 System: 1 Inject#: 4 Detector:CDM-2 .
1 Analyst : Column: AS10 .4mm, AGl0 Gaurd Column '
Calibration Volume Dilution Points Rate Start Stop Area Reject
External 1 1 7587 BH= 0.00 25.29 4000
AokskskdokorkokcksoR koo ) okkk - Component Report: Components Found skakEKsEs koA Rk KoKk
Ret Component Area Height Concentration
Time Name PPM
4.55 Fluoride 820880998 44789113 10.077
Totals 620860998 44789113 10.077
B
File: 2-270011.D04 Sample: 10 PPM F STD 00
100 F 100%
a0 —  80%
60 .
Fiuo[nde —  60%
—  40%
20
0 | ~  20%
1 1 T T { L 1 T T 1 T T T T _1 T 1 T T ‘ { T T 4 ] 00/0
0 5 10 15 20 25
Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/29/1996 09:46:19

! Sample Name: 15 PPM F 35TD Date: 02/27/1996 10:23:11 :
i Data File : C:\DX\DATA\ANIONB\SE-30\2-270011.D05 :
i Method : C:\DX\METHOD\AS10.MET :
i ACI Address: 1 System: 1 Inject#: 5 Detector:CDM-2

i Analyst : Column: AS1I0 .4dmm. AGl0 Gaurd Column !

_ Calibration Volume Dilution Points Rate Start Stop Area Reject '

" External 1 1 8399 BH= 0.00 28.00 4000

3 54 3K K K o B K R o K R OR KK R ok Compo’r}‘gﬂt Revort: Components Found #aHm s ko ok ok oroK ok ok Rk

Ret Component Area Height Concentration
Time Name PPm
4_.56 Fluoride 915268612 £8981260 14.856

Totals 915268612 68981260 14.856

File: 2-270011.D05 Sample: 15 PPM F STD

120 —  100%
100 —  80%
80 Fluoride

| — 60%

60

us

20

—  20%
ol U !
T T | T I T T T f I T T I T | T I 1 T ] T 1 1 T ] T ] T 0%
0 5 10 15 20 25

Minutes
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METCO ENVIRONMENTAL

Data Reprocessed On 02/29/1986 09:48:53

i Sample Name: 20 PPM F STD Date: 02/27/1996 11:03:58 '
i Data File : C:\DX\DATA\ANIONS\96-30\2-270011.D06 5
! Method - C:\DX\METHOD-“AS10.MET !
i AC] Address: 1 System: 1 Inject#: 86 Detector:CDM-2 !
i Analyst : Column: AS10 ,4dmm. AG10 Gaurd Column :

Calibration Volume Dilution Points Rate Start Stop Area Reject

External 1 1 11375 bHBHz .00 37.92 4000

AR koo R ok ok kR R Component RKeport: Components Fournd  #0#ks for ok Aok ko ko kR ko

Ret Component Area Height Concentration
Time Name PPm
4.56 Fluoride 1229176911 83261058 19.951
Totals 1229176911 83261058 19.9581
File: 2-270011.D06 Sample: 20 PPM F STD
— 100%
120
100 Fluoride | —  80%
|
30
—  60%
60
us
40 —  40%
20
—  20%
0—&L
TI]l{ll]]l'l]l]!lllllllll_lll]I!f]lll.li 0%
0 5 10 15 20 25 30 35
Minutes
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METC(O ENVIRONMENTAL
Data Reprocessed On 02/29/1996 09:50:24
| Sample Name: CCV 20 PPM F  STD Date: 0Z/28/1996 09:46:29
' Data File : C:A\DX\DATAMNANIONENSE-30\Z-2860001.D03 '
! Method : C:oNDXANMETHODNAS10.MET 5
! ACI Address: 1 System: 1 Inject#: 3 Detector:CDM-2 !
t Analyst : Column: AS10 .4mm. AGl10 Gaurd Column t
Calibration Volume Dilution Points Rate Start Stor Area Reject
External 1 1 6924 bBH=z 0.00 28.85 4000
foRACK IO ACCR ¥k R oRIokkok Component Report: Components Found &soksdgsoiorkokdokkor ook
Eet Component Area Height Concentration
Time Name PRm
- 4.56 Fluoride 1240303639 83011754 20.131
S P,
! Totals 1240303839 83011754 20.131
File: 2-280001.D03 Sample: CCV 20PPM F STD
—  100%
140
120
- 80%
100 Fluoride
|
80 — 60%
us 60
vy
20
. —  20%
ol ;
-20 3 T T 1 i T T f T E T T T T I‘I T T 1 T EH T T T [ | l‘ I 0%
0 5 10 15 20 25
Minutes
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FAMERKO”

ENVIRONMENTAL

Kiln Scrubber Stack
Oxides of Nitrogen
Concentration

Run Measured Adjusted

Number {(ppm) (ppm*}

1 229 23.6
2 23.7 242
3 243 24.8

*Calculated according to equation 6C-1.
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NOx . O- 100 ppm SR

26 030 TECO Model 105 711
BORAL ERICKS

HEMDERSOH TEXAS ’ S/v 10s-4A439- ABx
KILN SCRUBRER STACK

Fage : 1 p - 95

T ZD SHsyEr (75
P | /qnau[\/zer Coul; brovtion Ereoc Chec)
. ’”

02/15/96 07:12 -0.1¢ (AL K 20 ’gé o2

02/15/96 07:13 0.0C '

02/15/96 07:14 5.00) N3 Cyl# S6aloNi3 ALC
02/15/96 07:15 0.0C

02/15/96 07:16 44.8C

02/15/96 07:17 57.3C

02/15/96 07:18 77.9C

02/15/96 07:19 86.1C

02/15/96 07:20 86.6C 5183
02/15/96 07:21 86. 40 =+ ALMO
02/15/96 07:22 26.1 ppo- NO Cuil ALt

02/15/96 07:23 8&.5C

02/15/96 07:24 86.5C

02/15/96 -07:2% 86.0C

02/15/96 07:26 86.1C

.02/15/96 07:27 57.6E

02/15/96 07:28 . 28.1C

02/15/96 07:29 46.3C anw 178!
02/15/96 07:30 .  48.3C%

02/15/96 07:31 . [36.10) 4I5S ppm NO CylF

02/15/96 07:32 +  A46.1C

02/15/96 07:33 25.3C

02/15/96 07:34 11.5C

02/15/96 07:35 18.2C

02/15/96 07:36 18.7C - 2
02/15/96 07:37 19,70 , mo Liog
02/15/96 07:38 [a7g) 1871 ppen NO Cylw¥ ALmo 1
02/15/96 07:39 . 18.7C PN

02/15/96 07:40: - 10.1C - -

02715796 07:41 0.2C

02/15/96 07:42 0.1C .

02/15/96 07:43 1.1C o/t CE

02/15/96 07:44 26,20 ~ ST MOK COUY g

02/15/94 07:45 26.2C '

02/15/96 07:46 26.2C

02/15/96 07:47 26.2C

02/15/96 07:48 26.2C

02/15/96 07:49 26.2C

02/15/96 07:50 26.2C

02/15/96 07:51 - 26.2C

02/15/96 07:52 26.2

02/15/96 07:53 ° 26.2C

02/15/96 07:54. 26.2C

02/715/96 07:55 = . 26.2C

02/15/96 07:56 26.2C
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26 030

EORAL BRICKS
HENDERSON TEXAS

KILH SCRUREER STACK

Page : 2

02/15/96
02/15/94
02/15/96
02/15/96
02/15/%6
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Auxiliary Average Report

DENID : 07 Site Name : KILH STK Aux Interval @ 1 Date 5 2/15/96
HOX
Time i Q-U-O—--f---i—‘ -------
08:52 23.2000
08:53 22.9000
08:54 22.%000
08:55 23.1000
08:56 22.9000
08:57 22.6000
08:58 22.7000
08:59 22.8000
09:00 23.0000
09:01 23.1000
09:02 22.8000
09:03 22.8000
09:04 22.9000
09:05 . 23.0000
09:06 23.1000
09:07 23.1000
09308 23.1000
09:09 23.1000
09:10 23.1000
09:11 23.1000
09:12 23.1000
09:13 23.0000
09:14 23.1000
09:15¢ .23.0000
09:16 . ~22.4000
09:17 - 21.9000
09:18 21.8000
09:19 22.4000
09:20 22.7000
09:21 22,8000
09:22 22.9000
09:23 - 23.1000
09:24 " 23.2000
09:25 - 23.2000"
09:24 23.1000
09:27 23.0000
09:28 23.2000
09:29 - 23.1000
09:30 23.0000
09:31  22.8000
09:32 22.9000
09:33 23.1000
09:34 23.2000
09:35 .  23.2000
09:34 23.1000
09:37 . 22.9000
’ - 23.0000

- 23.0000

23,2000,
'23.1000
22,9000
22,9000

AT o AnnANn
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09244
09:47
09:48
09:49
09:50
09:51
09:52
09:53
09:34
09:55
09156
09:57
09:58
09:59
10:00
10:01
10:02
10:03
10:04
10:03

fMAX
FIN
AVG
SCANS

LN TR TR ] ]

23.1000
23.1000
23.2000
23.2000
23.2000
22,7000
22.0000
21.7000
22.4000
22.46000
22.8000
23.0000
23.2000
23.1000
23.2000
23.2000
23.2000
23.3000
23.4000
23.2000

23.4000
21.7000
22.93592

79
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[ S GO o * SR (A 1
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24 030

BORAL BRICKS
HENDERSON TEXAS

KILN SCRUBBER STACK

Page : 1

02/15/96
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02715794
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02/715/96
02/15/94
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02/15/96

AVERAGES
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CHAIN OF CUSTODY
Job &# ?5' “S© Date 2//5/?5
Client &2EH BlreA Method 3/ / /3
Location _s&*&extsav, 7X. Project Mgr. <&, S»2 /7%
Unit A7 ScCepsper Six°
Number of Absorb, Initial
Containers Solution Yolume  Pan. $0, £Q, Other Analyses

Filtar Cont, /i BE m QuUABTZ o HE

27/ DX, P i
Front Wash _/#/ SPEETOVE “w _—
Back Wash 1—/#/ DI Bss o A
Impinger 1 2.z, /00 )
Impinger 2 :I‘ 11/ 2.z O /. e
Impinger 3 Y d
Impinger 4 B/l &2,
Impinger 5
Blank 1 / 2.z
Blank 2 / Arero/s”
NO,
Other / FTEL Bk

Special lnslmctions:A@%@W sl W/

rRn#_ 7 Recov. by %/ /r/// Date 2/45/%_Time /30 _Location 2852 /7
Run#__ < Recov.by %/ b S s 4 Dato 2//5/84 Time /Z5E_Location #kw /7
Run# _ -2 Recov. by m /% /ﬂ/ Date 2://5/% Time /%20 Location 7tk /7.
Run # Recov. by Date Time Location
Samples Revd. by M ’/ ,Fortranspon Date / /é 3 Time //d <o
Sample Revd. at Iab /l/..a, At 7P s . Date Time M
Sample Analyzed by 72 , Date _Z/24/94 Time szf
Sample Analyzed by — Te. #T Date clI/f]%ﬁé Time /o~

A
Data Checked by { LC;,}/%!'B/ f\ 94.1:7\7&7 Date 21@&[9(2 Time [é

G-2
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CHAIN OF CUSTODY
Job # 7é-30 pate_ 2//5/%&
Client &R BEut” Method 72 s
Location _A&uzsad/, 7X. Project Mgr. _&2. S722/77%

Unit A Selogpem A/LET

Number of Absorb. Initial
Containers Solution VYolume  Part. S0, SQ, QOther Analyses
Filter Cont.
Front Wash /1 DI 2en/sE y 2
Back Wash DI, prsE
Impinger 1 2. Z Zeon /.
Impinger 2 2. Z. Zoom/.
Impinger 3 _D.Z Zeonl.
Impinger 4 28y
Impinger 5 S GEL
Blank 1
Blank 2
NO,
Cther

Special lnstmctions:w F 5 /5’4/

Date 27/.5’/?5.’ Time =z Location Lo /7
Run#_ < _ Recov.by Date 2//2/7 Time 1.SO Location 28ke /7
Run#_ 3 Recov. by __ : Date 245/ Time /53O Location f#beo /7
Run#______ Recov.by / Date Time Location

Samples Rcvd. by W/r// Fortransport Daf'z//{/?{ Tima /500

Sample Recvd. at Ial{{)y o _<Y L’g(ééTme 2700

Run # / Recov. by

Sample Analyzed by ' ] T Date Q’/&ﬁ/% Timo {080
Sample Analyzed by - Date Time
Data Checked by ‘777/,"* Date ,2,/2‘?’/?'4 Time __[04S
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Resumes of Test Personne!




AAMERO’

ENVIRONMETIAL

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.

Cettification Registered Professional Engineer
Certified Visible Emissions Evaluator
Centified 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

H-2




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 Suivey of the Sour
Gas Industry," October 1975.

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

Served as a lecturer in the Environmental Protection
Agency's training course number 450, “Source Sampling
for Particulate Pollutants,” for two years from

January 1974 to October 1875 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.




MULLINS

Teaching
Experience

Technical
Experience

Conducted a two-day short course entitied "Performing

and Observing Source Sampling" at Dallas, Texas,

July 1976, May 1977, October 1977, November 1987 and November
1988; at Lake Charles, Louisiana, May 1977; at Casper, Wyoming,
May 1977; and at Point Comtort, Texas, November 1992.

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

Conducted a two-day short course entitled “Performing

and Observing Source Sampling” in Phoenix, Arizona in August,
1990 for the State of Arizona, Department of Environmental Quality;
in Lincoln, Nebraska, in March 1980 for the State of Nebraska, Air
Quality Control Division.

Directed and performed stack sampiing 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.




MULLINS

Projects

Related
Projects

Research

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

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

Supervised and conducted a study by a lightweight

“aggregate manufacturer to develop a material balance

around the process through sampling and analysis of
several parameters. November 1973.

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

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

Served as Session Chairman at the Engineering Foundation
Conference on Stack Sampling and Source Evaluation in Hershey,
Pennsylvania, 1984, in San Diego, California, 1993 and in Palm
Coast, Florida, 1994.
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GORDON G. SMITH, Project Supervisor |l
Education B.S. 1988, University of Massachusetts, Amherst, Massachusetts, in
Environmental Design.
A.S. 1986, Stockbridge School of Agriculture, Amherst,
Massachusetts, in Landscape QOperations.
Professional Attended 40-hour Occupational and Environmental Training Program
Training on Hazardous Materials (CFR 1910.120) Dallas, Texas, April 1992,
Courses Also attended an 8-hour refresher course, February 1985.
Certification Certified Visible Emissions Evaluator
¥
Technical Participated in the sampling of over 500 sources, including several of
b Experience which were sampled simultaneously using more than one sampling

train; and has supervised the sampling of over 250 sources,
including three trial burns. 1992-present.

Experienced in the analysis of commercial calibration gas cylinders
for CO,, O,, NQ,, SQ,, CO, and H,S.

Experienced with Modified Method § Sampling Train (Method 0010).
Experienced with VOST sampling procedure (Method 0030).

Experienced with calibration techniques for all field testing
equipment.

Experienced with various multiple metal and acid gas sampling
trains.

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

Education

Professional

Training
Courses

Technical
Experience

Preventive Medical Specialist 1993, U.S. Army, Womack Army
Medical Center, Ft. Bragg, NC.

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

Participated in the sampling of over 50 sources, including

several of which were sampled simultaneously using more than

one sampling train. Thoroughly trained in all EPA testing procedures.
1993-present.

Experienced with calibration techniques for all field testing equipment.

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

Anarad AR880 Oxides of Nitrogen Analyzer
Anarad AR23 Oxygen Analyzer

Anarad AR30C2 Sulfur Dioxide Analyzer
Anarad ARS50-C Carbon Dioxide Analyzer

H-8
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HMRONMETAL

SMITH

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

Thermo Environmental Model 10AR NO, Analyzer

Teledyne Model 326 Oxygen Analyzer

Ratfisch Model RS 100 Total Hydrocarbon Analyzer
Ratfisch Model RS 55 Total Hydrocarbon Analyzer

Western Research Model 721 AT Sulfur Dioxide Analyzer
Horiba Model PIR 2000 Carbon Dioxide Analyzer

J.U.M. Model VE-7 Total Hydrocarbon Analyzer

Thermo Environmental Model 48 Carbon Monoxide Analyzer

H-7




JEFFERY R. BRUNSON, Environmental Technician [

Education B.S. 1985, Angelo State Unitversity, San Angelo, Texas, in Biology.
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.
1995-present.
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JEFFREY D. CROCKER, Environmental Technician |

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

Technical Participated in the sampling of over 25 sources, including several of

Experience which were sampled simultaneously using more than one sampling

train. Thoroughly trained in all EPA testing procedures.
1994-present.
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