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AP-42 Section /,/‘_L o

. Reference

. Report Sect.
: ielf)erence Ay
Source category: Portland Cement I Date: 01/28/93
Plant name Lehigh Portland Cement Co. ' Location: Waco, TX
Test date 8/1 - 8/3/83 Ref. No.: 23
Process not specified Basis for process rate : production
Emission | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, |Concen
Source control Pollutant No.| lb/hr ton/hr kg/Mg | Ibfton DSCFM ppm
rotary kiln  [fabric BASED ON PRODUCTION RATE .
filter filt. PM 1 41.80 53.5 0.391 0.781
filt. PM 2 39.90 56 0.356 0.713
filt. PM 3 39.40 59.4 0.332 0.663
AVERAGE 0.360 0.719 |RATING: B
con. inorg. PM| 1 11.50 53.5 0.107 0.215
con. inorg. PM| 2 9.10 56 0.0813 0.163
~con. inorg. PM| 3 7.20 59.4 0.0606 0.121
AVERAGE 0.0831 0.166 |RATING: B
S02 1 408.70 53.5 3.82 7.64
502 2 410.00 56 3.66 7.32
S02 3 334.00 59.4 2.81 5.62
AVERAGE 3.43 6.86 |[RATING: B
NOx 1 313.20 53.5 2.93 5.85
NOXx 2 341.30 56 3.05 6.09
NOx 3 324.50 59.4 2.73 5.46
AVERAGE 2.90 5.80 |RATING: B
co2 1 57,810 53.5 540 1,081 127,609 6.6
co2 2 66,771 56 596 1,192 123,136 7.9
cO2 3 59,714 59.4 503 1,005 126,080 6.9
AVERAGE 546 1,093 |RATING:. C
clinker gravel bed |BASED ON PRODUCTION RATE
cooler filter filt. PM 1 7.70 53.5 0.0720 0.1439
filt. PM 2 6.60 56| 00589 | 01179
filt. PM 3 3.78 59.4 | 0.0318 | 0.0636
AVERAGE 0.0542 | 0.1085 |[RATING: B
con. inorg. PM| 1 0.32 53.5 0.0030 0.0060
con. inorg. PM| 2 0.30 56 0.0027 0.0054
con. inorg. PM| 3 0.73 59.4 0.0061 0.0123
AVERAGE 0.0039 [ 0.0079 |RATING: B
Notes: 1. CO2 data rated C due to uncertainty of test method.
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SOURCE EMISSIONS SURVEY
LEHIGH PORTLAND CEMENT COMPANY
WACO, TEXAS
FILE NUMBER 83-69

INTRODUCTION

Mullins Environmental Testing Co., Inc., Dallas, Texas, conducted a

source emissions survey for Lehigh Portland Cement Company at its

plant near Waco, Texas, on August 1, 2 and 3, 1983. The purpose of
these tests was to determine the concentrations of particulate matter,
sulfur dioxide, and oxides of nitrogen being emitted to the atmosphere.
via the Kiln Baghouse Exhaust Stack and to determine the concentration
of barticu‘late matter being emitted to the atmosphere via the Clinker

Cooler Exhaust Stack.

The sampling followed the procedures set forth in the Appendix to the
Code of Federal Regulations, Title 40, Chapter I, Part 60, and in the

nSampling Procedures Manual, Texas Air Control Board, January 1983.

k 83-69 -1~ : )
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SUMMARY OF RESULTS

The principal conclusions are as follows:

Kiln Baghouse Stack
1. The emissions of particulate matter from the stack were equal to
49.6 pounds per hour, based on averaging the three tests using both

the "front-half" and '"back-half" collections from the EPA-type

sampling train. The allowable emission rate, as stated in the

Texas Air Control Board Permit, is equal to 107.0 pounds per hour.

The actual emissions were 46.4 percent of the permitted emission

rate.

2. The emissions of sulfur dioxide from the stack -were equal to
384.2 pounds per hour (307.1 parts per million), based on aver-
aging the three tests. The allowable emission rate, as stated
in the Texas Air Control Board Permit, is equal to 983.0 pounds
per hour. The actual emissions were 39.1 percent of the permitted

emission rate.

3. The emissions of oxides of nitrogen from the stack were equal to
326.3 pounds per hour (363 parts per million), based on averaging

. the three tests. The allowable emission rate, as stated in the

k 83-69 -2- /
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Texas Air Control Board Permit, is equal to 97.5 pounds per hour.
The actual emissions were 334.7 percent of the permitted emission

rate.

Clinker Cooker Stack

The emissions of particulate matter from the stack were equal to

6.5 pounds per hour, based on averaging the three tests using both

the "front-half' and "back-half" collections from the EPA-type sampling
train. The allowable emission rate, as stated in the Texas Air Control
Board Permit, is equal to 26.7 pounds per hour. The actual emissions

were 24.2 percent of the permitted emission rate.

L 83-69 -3- : /
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SUMMARY OF RESULTS

Kiln Baghouse Stack

Run Number 1 2 3
Stack Flow Rate - ACFM 214,115 213,523 216,242
Stack Flow Rate - DSCFM* 127,609 123,136 126,080
% Water Vapor - % Vol. 6.9 9.1 8.3
% C02 - % VO].. 606 7!9 609
% 0y - % Vol. 15.7 15.1 15.6
% Excess Air @ Sampling Point 321 285 316
Particulates
Probe, Cyclone § Filter Catch
grains/dscf* 0.0382 0.0378 0.0365
grains/cf @ Stack Conditions 0.0227 0.0217 0.0212
1bs/hr 41.8 39.9 39.4
Total Catch
grains/dscf* 0.0487 0.0464 0.0432
grains/cf @ Stack Conditions 0.0289 0.0267 0.0251
1bs/hr 53.3 49.0 46,6
Allowable Particulate Emission Rate-
TACB Permit - 1bs/hr 107.0 107.0 107.0
Sulfur Dioxide Emissions - ppm 321 334 266
Sulfur Dioxide Emissions -  lbs/hr 408.7 410.0 334.0
K1lowable Sulfur Dioxide Emission _
Rate - TACB Permit - 1bs/hr 983.0 983.0 983.0
Opacity - % 6.5 9.6 7.3

» 29.92 "Hg, 68°F (760 mm Hg, 20°C)

83-69
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SUMMARY OF RESULTS

Kiln Baghouse Stack

Oxides of Nitrogen
(parts per million)

Run Number 1 2 3 Average
Flask Number 1 287 378 371

Flask Number 2 244 379 367

Flask Number 3 356 407 342

Flask Number 4 382 383 358

Average 343 387 359 363
Run Number 1 2 3 - Average
Emission Rate _5 _5 5 -5
of NO, - 1bs/dscf* | 4.09x10 4.62x10 4.29x10 4.33x10
Emission Rate

of NOy - 1bs/hr 313.2 341.3 324.5 326.3
Allowable Emission '

Rate - . 1bs/hr 97.5 97.5 97.5 97.5

* 20,92 "Hg, 68°F (760 mm Hg, 20°C

\\_ 83-69 -5- J
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SUMMARY OF RESULTS
Clinker Cooler Stack
Run Number 1 . 2 3
Stack Flow Rate - ACFM 55,941 56,955 55,515
Stack Flow Rate - DSCEM* 41,604 43,249 40,424
% Water Vapor - % Vol. 2.5 2.3 2.9
% CO, - % Vol. 0.0 0.0 0.0
% 0, - % Vol. ' 20.8 20.8 20.8
% Excess Air @ Sampling Point |  ------ | ----vc | TTTTUT
Particulates
Probe, Cyclone § Filter Catch

grains/dscf* 0.0216 0.0178 0.0109

grains/cf @ Stack Conditions 0.0160 0.0135 0.0079

1bs/hr 7.7 6.6 3.8

Total Catch

grains/dscf* 0.0225 0.0186 0.0130

grains/cf @ Stack Conditions 0.0167 0.0141 0.0094

1bs/hr 8.0 6.9 " 4.5
Allowable Particulate Emission :
Rate - TACB Permit - 1bs/hr 26.7 26.7 26.7
Opacity - % 5.0 | @ --=--- ST
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

\L 83-69 -6- }
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DISCUSSION OF RESULTS

Kiln Baghouse Stack

The three tests for particulates and sulfur dioxide appeared to be
valid representations of the actual emissions during the tests. The
indicative parameters calculated from the field data were in close
agreement. The moisture percentages for the three tests were within
14.9 percent of the mean value, The measured flow rates (QS) for the

. tests were within 2.0 percent of the mean value. The rates of sampling
for the three tests were well within the specified limits, the greatest

deviation being 3.2 percent.

The calculated emissions (pounds per hour) of particulate for the three
tests showed a range of from -6.1 percent to +7.4 percent variation from

the mean value.

Sulfur dioxide was determined simultaneously with each pérticulate run.
The indicative parameters all indicate that the results were valid. The
collection efficiencies between the two sulfur dioxide iﬁpingers in these
tests were very good, indicating that little, if any, sulfur dioxide was

bypassed{

\;_ 83-69 -7- J
- . MULLINS ENVIRONMENTAL TESTING CO., INC.




(1)

The efficiencies were as follows:

Run #1 Run #2 Run #3
Impinger #2 99.0 99.0 98.8
Impinger #3 1.0 1.0 1.2

Collection of 90 percent or more of the sampled sulfur dioxide in the
first sulfur dioxide impinger is a verification of a representative

sample.

The calculated emissions (pounds per hour) of sulfur dioxide for the
three tests showed a range of -13.1 percent to +6.7 percent variation

from the mean value.

The three tests for oxides of nitrogen involved twelve flasks. The
samples appeared to be valid representations of the actual emissions
during the tests. The calculated emissions (pounds per hour) of oxides
of nitrogen for the three tests showed a range of -4.0 percent to

+4.6 percent variation from the mean value.

Clinker Cooler Stack

The three tests for particulates on the Clinker Cooler Stack appeared

to be valid representations of the actual emissions during the testing

83-69 -8-
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period. The indicative parameters calculated from the field data were
in close agreement. The moisture percentages for the three tests were
within 12.5 percent of the mean value. The measured flow rates (QS)
for the three tests were within 3.6 percent of the mean value. The
rates of sampling for the three tests were well within the specified

1imits, the greatest deviation being 2.5 percent.

The calculated particulate emissions (pounds per hour) indicated a
range of from -30.4 percent to +23.7 percent variation from the mean

value.

83-69 -9- J
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DESCRIPTION OF SAMPLING LOCATIONS

The sampling location on the Kiln Baghouse Stack is approximately 95 feet
above the ground. The sampling ports are located 20 feet 6 1/2 inches
(2.05 stack diameters) downstream from the inlet to the stack and 30 feet

(3.00 stack diameters) upstream from the outlet of the stack.

The sampling location on the Clinker Cooler Stack is approximately 44 feet
above the ground. The sampling ports are located 31 feet 5 1/2 inches
(5.30 stack diameters) downstream from the inlet to the stack and 12 feet

1/8 inch (2.02 stack diameters) upstream from the outlet of the stack.

k 83-69 -10-
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SAMPLING AND ANALYTICAL PROCEDURES

The sampling followed the procedures outlined in the Appendix to the
Code of Federal Regulations, Title 40, Chapter I, Part 60, and in the

"Sampling Procedures Manual, Texas Air Control Board, January 1983."

A preliminary velocity traverse was made at each of the two ports on
each stack in order to determine the uniformity and magnitude of the
flow prior to testing. All traverse points on each stack were checked
for cyclonic flow. The Kiln Baghouse Stack indicated an average of
4.7 degrees cyclonic flow, and the Clinker Cooler Stack indicated an
average of 7.0 degrees cyclonic flow. On the Kiln Baghouse Stack,
twenty-four traverse points were sampled from each of the two ports
for a total of forty-eight traverse points. Samples of two-minute
duration were taken isokinetically at each of the forty-eight traverse
points using an EPA-type, heated, glass-lined probe. On the Clinker
Cooler Stack, sixteen travérse.points were sampled from éach of the
two ports for a total of thirty-two traverse points. Samples of two-
minute duration were taken isokinetically at each of the thirty-two

traverse points using an EPA-type, heated, glass-lined probe.

\\_ 83-69 -11- }
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On all tests, the sampling train was leak—cﬁecked at the nozzle at

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

sample.

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

for clearance and the manometer zeroed before each test.

Particulate emissions were calculated from gravimetric analysis using
both the "front-half" and "back-half" collections from the EPA-type
sampling train. On the Kiln Baghouse Stack, the "back-half'" of the
sampling train contained an 80 percent isopropyl alcohol solution to
absorb sulfur trioxide, a six percent hydrogen peroxide solution to
absorb sulfur dioxide, and silica.gel to absorb moisture. On the
Clinker Cooler Stack, the 'back-half" of the sampling tréin contained

deionized water and silica gel to absorb moisture.

At the conclusion of each test for sulfur dioxide, the sampling train
was purged with two cubic feet of ambient air at the same rate as during

the sampling.

83-69 -12- )
MULLINS ENVIRONMENTAL TESTING CO., INC.




The oxides of nitrogen samples on the Kiln Baghouse Stack were taken

according to the procedures outlined in EPA Method 7.

\h_ 83-69 -13- /
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DESCRIPTION OF TESTS

Personnel from Mullins Environmental Testing Co., Inc. arrived at the
plant at 1:00 p.m. on Monday, August 1, 1983. The equipment was moved
onto the exhaust stack of the Kiln Baghouse, and the preliminary data

were collected before securing for the night at 5:30 p.m.

On Tuesday, August 2, work began at 8:00 a.m. The equipment was prepared
for testing, and the first test on the Kiln Baghouse Stack for particulates,
sulfur dioxide, and oxides of nitrogen began at 8:39 a.m. Testing continued
without difficulty until the completion of the first test at 10:18 a.m. The
second test began at 11:00 a.m. and continued until its complétion at

12:41 p.m. The third test on the Kiln Baghouse Stack began at 1:22 p.m.

and continued without difficulty until its completion at 3:00 p.m. The
equipment was moved off the Kiln Baghouse Stack and onto the Clinker Cooler

Stack before securing for the night at 6:30 p.m.

On Wednesday, August 3, work began at 8:00 a.m. The equipment was prepared
for testing, but testing was delayed due to a broken probe tip. The first
test for particulates on the Clinker Cooler Stack began at 9:05 a.m. and
continued without difficulty until its completion at 10:13 a.m. The second
test began at 11:09 a.m. and continued until its completion at 12:41 p.m.

d- with a thirty-minute delay halfway through the test while the communications

\;_ 83-69 -14- )
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cable was repaired. The third test began at 1:15 p.m. and continued,
with only a brief delay due to plant operational problems, until its

completion at 2:26 p.m.

The equipment was moved off the Clinker Cooler Stack and loaded into
the sampling van. The samples were recovered and taken to Mullins
Environmental Testing Co.'s laboratory in Dallas, Texas, for analysis

and evaluation.

Operations at the Lehigh Portland Cement Company near Waco, Texas,

were completed at 3:00 p.m. on Wednesday, August 3, 1983.

Ll ). Pl
. Billy a/.”’iguins, Jr., P.%'

President

\; 83-69 -15-
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APPENDIX A

Location of Sampling Points

Kiln Baghouse Stack

The sampling ports are located 20 feet 6 1/2 inches (2.05 stack diameters)
downstream from the inlet to the stack and 30 feet (3.00 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
120 1/16 inches

Inside Stack Diameter

Point Percent of Diameter _ Distance

Number From Wall From Wall
1 1.1 1 5/1e6"
2 3.2 3 13/1e6"
3 5.5 6 s5/8"
4 7.9 9 1/2"
5 10.5 12 5/8 "
6 13.2 15 7/8 "
7 16.1 19 5/16"
8 19.4 23 5/16"
9 23.0 27 5/8 "

10 27.2 32 11/16"
11 32.3 38 3/4"
12 39.8 . 47 13/16".
13 60.2 : 72 1/4 1]
14 67.7 81 5/16"
15 72.8 87 3/8"
16 77.0 92 7/16"
17 80.6 96 3/4 "
18 83.9 100 3/4 "
19 86.8 104 3/16"
20 89.5 107 7/16"
21 92.1 110 9/1e"
d 22 94.5 113 7/16"
23 96.8 116 1/4 "
24 98.9 118 3/4 %

\\h 83-69 /
MULLINS ENVIRONMENTAL TESTING CO,, INC.




-

APPENDIX A

Location of Sampling Po

ints

Clinker Cooler Stack

The sampling ports are located 31 feet 5 1/2 inches (5.30 stack diameters)
downstream from the inlet to the stack and 12 feet 1/8 inch (2.02 stack

diameters) upstream from the outlet of the stack.

sampling points were calculated as follows:

Port and Wall Thickness

Inside Stack Diameter

6 3/8 inches
71 1/4 inches

Point Percent of Diameter
NumberT ' : From Wall
1 1.6
2 4.9
3 8.5
4 12.5
5 16.9
6 22.0
7 28.3
8 37.5
9 62.5
10 71.7
11 78.0
12 83.1
13 87.5
14 91.5
15 95.1
16 98.4

83-69

The locations of the

Distance

00 O LA =

12
15
20
26

44
51
55

62
65
67
70

From Wall

1/8 "
/2 "
1/16"
7/8

1/16"
11/16"
3/16"
3/4 "

1/2 "
1/16"
9/16"
3/16"

3/8 "
3/16"
3/4 "
1/8."

MULLINS ENVIRONMENTAL TESTING CO., INC.
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APPENDIX B

Nomenclature and Equations
for

Calculation of Source Emissions
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Nomenclature for Particulate Calculations
English Metric
Symbol Units Units Description
As in.2 m2 Stack Area
Can gr/dscf* g/dscm* Particulate - probe, cyclone and filter
Cao gr/dscf* g/dscm* Particulate - total
gr/CF 3 :
Cat @ stack g/m Particulate - probe, cyclone and filter
conditions
gr/CF 3
au @ stack g/m Particulate - total
conditions ‘
aw 1Bs/hr ' kg/hr Particulate - probe, cyclone and filter
Cax lbs/hr kg/hr Particulate - total
CP Pitot Tube Calibration Factor
Dn in. m Sampling Nozzle Diameter
%EA Percent Excess Air at sampling point
g 32.2 2 Acceleration of gravity
ft/sec
%1 Percent isokinetic
%M : Percent moisture in the stack gas by volume
Md Mole fraction of dry gas
me mg mg Particulate - probe, cyclone and filter
M, 0 18 1b/1b-mole Molecular Weight of Water
2
. m, mg mg Particulate - total
\hf 528°R, 29.92 "Hg (20°C, 760 mm Hg)
MULLINS ENVIRONMENTAL TESTING CO., INC.-——/
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English
Units

1b/1b-mole

28.95 1b/
1b-mole

1b/1b-mole

HHg
Absolute

HH20

HHg
Absolute

HHzo

29.92 "Hg
ACEM

DSCFM*

21.83 "Hg-
ft3/1b-mole®R

°F
min
°F
528°R
ft

dscf*

fpm

ml

Metric
Units

g/g-mole

g/g-mole

mm Hg

mm H20

mm Hg

mm H20

760 mm Hg
ms/hr

dscm/hr*

°C
min
°C

293°K

dscm*

m/sec

ml

* 528°R, 29,92 "Hg (20°C, 760 mm Hg)

Description

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

Net time of test

Stack Temperature

Standard Temperature

Volume of dry gas sampled at meter conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total Water Collected in Impingers and
Silica Gel

MULLINS ENVIRONMENTAL TESTING CO., INC.—-——')
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English Metric
Symbol Units Units Description
Vu scf* scm* Volume of Water Vapor Collected @ standard
gas conditions
Pair 0.0748 1bs/ft3 Density of Air
pHZO 1 g/ml Density of Water
Pman 51.63 1lbs/ft> Density of Manometer 0il

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

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)
\- MULLINS ENVIRONMENTAL TESTING CO., INC, ——————"




Example Particulate Calculations

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

p

! m
v -y Tsed P» * 1336
mstd m Tm + 460 Pstd

P
Py * T3.6
v = 17.65V b . _
Pstd 8 T 7o | - ¥
Vv = dscf x 0.028317 = dscm
m
std

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

P
(Vw - gms S0, - gms Hp8) "H,0 R Tstd

w p
gas std 453.6
MH20
Vw = 0.0472 (Vw - gms SO2 - gms HZS) = scf
gas
Vw = scf x 0.028317 = scm
gas

3. Percent moisture in stack gas.

v
w
M = gaf, x 100 = %

Y W
.i std gas

\_ * 528°R, 29.92 "Hg (20°C, 760 mn Hg)
- MULLINS ENVIRONMENTAL TESTING CO., INC,
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4., Mole fraction of dry gas.
M, = 100 - %M
My ® — 100
5. Average molecular weight of dry stack gas.
%CO x——] [%o ] [%N ] [COx 28 | . 1b/1b-mole
2 7 100 2 * 7100 2 X 100 100.
= g/g-mole
6. Molecular weight of stack gas.
MN = MW, x M, + 18 (1-M,) = b __ . g/g-mole
d d d lb-mole

7. Percent excess air at sampling point.

100 (%0, - 0.5% CO)
0.265 (WN,) - (%0,) + 0.5 (5C0)

%EA

8. Stack Pressure.

stack pressure "Hzo

= = N
Ps = Pb + 13.6 Hg Absolute

o
|

'"Hg Abs. x 25.4 = mm Hg

\_ * 528°R, 29.92 "Hg (20°C, 760 mm Hg) ‘
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9. Stack velocity at stack conditions.

}
2g x Pman X Pstd x_MWa. p 4 (Ts + 460) x APS
V¢ = G 60 12 x XP_ X MN X 1T
Pair s std
1

(Tg + 460) x 4P, 2 ‘
v, = 5123.8 Cp P, x MW = fpm
V. = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditiomns.*

T P
_ 1 std 5
Q = iz Vs XA XMy XFT755 X B
std
0.123 V. x A xM, xP
_ s S d [
Qs = Ts + 460 = DSCFM
Qs = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

V_ x A
S S
Q, = —qzz— = ACPM

ACFM x 1.6990 = m>/hr

2
'Y
I

\‘_ * 528°R, 29.92 'Hg (20°C, 760 mm Hg) J
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12. Percent isokinetic.

Vm x (Ts + 460) x Pstd.x 100 x 144

o = std
ﬂDnZ
Md X Tstd X Ps X Tt X Vs X A
1039 Vm b4 (TS + 460)
%I = std

2
Md X Ps X Tt X VS X Dn

13. Particulate - probe, cyclone and filter.

_ f 1 gr
Can = ¥ X 64.8 mg
m
std
Mg
- = +*
Can = 0.0154‘Vm gr/dscf
std
Can = gr/dscf x 2,290 = g/dscm*
14. Particulate total.
e
= = *
Cio = 0.0154 x Vm gr/dscf
std
C = gr/dscf x 2.290 = g/dscm*

o .

\ ' * 528°R, 29.92 "Hg (20°C, 760 mm Hg)
MULLINS ENVIRONMENTAL TESTING CO., INC.
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15. Particulate - probe, cyclone and filter at stack conditions.

P (T..q)
C = C_ x s x std x M
at an Pstd (TS + 460) d
17.65 x Can'x Ps X Md
Cat = T, + 460 = er/CF
= - 3
Cat = gr/CF x 2,290 g/m

16. Particulate - total, at stack conditions.

17.65 x Cao X Ps X Md

au = T, + 460 = &x/CF

gr/CF x 2.290 = g/m’

au

17. Particulate - probe, cyclone and filter.

60 min 1 1b

Caw = Can X Qs X Thr * 7000 gr
Caw = 0.00857 x Can X QS = 1lbs/hr
C = 1bs/hr x 0.4536 = kg/hr

aw

18. Particulate - total.

c
ax

0.00857 x Cao x QS = 1bs/hr

c

ax 1bs/hr x 0.4536 = kg/hr

\ * 528°R, 29.92 "Hg (20°C, 760 mm Hg) )
" - - MULLINS ENVIRONMENTAL TESTING CO., INC,
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SOURCE EMISSIONS SURVEY
LEHIGH PORTLAND CEMENT COMPANY
WACO, TEXAS
FILE NUMBER 83-69
SOURCE EMISSIONS CALCULATIONS
Kiln Baghouse Stack
Symbol Description - Units
Run No. . 1 2 3
‘Date : 8/2/83 8/2/83 8/2/83
Begin "~ 0839 1100 1322
End 1018 1241 1500
Py barometric pressure "Hg Abs. 29.62 29.60 29.58
: o (mm Hg) (752) (752) (751)
Pr orifice pressure drop "H,0 1.040 1.090 1.116
(mm HZO) (26.4) (27.7) (28.3)
v volume dry gas sampled 3
@ meter conditions ft. 55.351 57.397 58.062
(m3) (1.567) (1.625) (1.644)
T, avg. gas meter temp.' °F 102 113 108 -
| - (0 (39) (45) (42)
Vi volume dry gas sampled -
std @ standard conditions* dscf : 51.622 52.474 53.517
(dscm) (1.462) (1.486) (1.515)
Vw total Hy0 collected, _
impingers § silica gel ml 80.9 110.7 103.1
Vw volume water vapor
gas collected @ standard
conditions* scf 3.818 5.225 4.866
: (scm) (0.108) (0.148) (0.138)
%M moisture in stack gas _
‘ by volume % 6.89 9.06 8.34
* 68°F, 29.92 "Hg (20°C, 760 mm Hg)
\ : MULLINS ENVIRONMENTAL TESTING CO., INC.——
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Source Emissions Calculations
Lehigh Portland Cement Company
Kiln Baghouse Stack
File Number 83-69
Symbol Description Units
M nol fraction of dry gas  ---- 0.9311  0.9094 0.9166
co, % 6.6 7.9 6.9
0, % , 15.7 15.1 15.6
N, % 77.7 77.0 77.5
%EA excess air @ sampling
point % 321.0 284.6 315.9
MWd molecular weight of
' dry stack gas 1b/1b-mole 29.68 29.87 29.73
(g/g-mole) (29.68) (29.87) (29.73)
MW molecular weight of
stack gas 1b/1b-mole 28.88 28.79 28.75
(g/g-mole) (28.88) (28.79) (28.75)
aPs velocity head of stack
gas "H20 0.442 0.436 0.447
(mn H,0) (11.2) (11.1) (11.4)
T, stack temperature °F 359 366 363
("C) (182) (186) (184)
Ps stack pressure ""Hg Abs. 29.60 29.57 ~29.56
(mm Hg) (752) (751) (751)
Vs stack velocity @ stack
conditions fpm 2,723 2,716 2,750
(m/sec) (13.83) (13.80) (13.97)
A stack area in,? 11,322 11,322 11,322
(m<) (7.30) (7.30) (7.30)
Qs dry stack gas volume @
standard conditions* DSCFM 127,609 123,136 126,080
(dscm/hr) (216,808) (209,208) (214,210)
' Qa actual stack gas volume
- @ stack conditions ACFM 214,115 213,523 216,242
(m3/hr) (363,781)  (362,776)  (367,395)
\Mf 68°F, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO,, INC.—-—J
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Source Emissions Calculations
Lehigh Portland Cement Company
Kiln Baghouse Stack
File Number 83-69
Symbol Description Units
T, net time of test min.
Dn sampling nozzle diam. in.
' (m)
%1 percent isokinetic %
ne particulate - probe,
cyclone and filter mg
m, particulate - total mg
Can particulate - probe,
cyclone and filter gr/dscft*
(g/dscm)
20 particulate - total gr/dscf*
(g/dscm)
Cat particulate - probe,
cyclone and filter @
“stack conditions gr/ct
(g/m3)
au pérticulate total @
| stack conditions - gr/cf
(g/m3)
Caw particulate - probe,
cyclone and filter 1bs/hr
(kg/hr)
Cax particulate - total 1bs/hr
(kg/hr)
* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

\

96

0.251
(0.006)

96.8

128.1

163.3

0.0382
(0.0875)

0.0487
(0.1116)

0.0227
(0.0520)

0.0289
(0.0663)

41.8
(19.0)

53.3
(24.2)

96

0.251
(0.006)

101.9

128.8
'158.1
0.0378

(0.0866)

0.0464
(0.1063)

0.0217
(0.0497)

0.0267
(0.0611)

39.9
(18.1)

49.0
(22.2)

926

0.251
(0.006)

101.5

126.7

150.0

0.0365
(0.0835)

0.0432
(0.0988)

0.0212
(0.0485)

0.0251
(0.0574)

39.4
(17.9)

46.6
(21.2)

MULLINS ENVIRONMENTAL TESTING CO,, INC.4—)




ob Number

83-69

505 EMISSION DATA

Job Name_Jehigh Portland Cement Company

Waco, Texas

Location

Unit Tested Kiln Baghouse Stack

un Number 1 2 3
@: 8/2/83 8/2/83 | 8/2/83
3 0839- 1100- 1322-
ime 1018 1241 1500
N - normality of BaCl, 0.0100 0.0100 0.0100
Ly -ml in impinger #1 | ----== } ceoeoo f oot
Ly -ml in impinger #2 327 347 332
MLj - ml in impinger #3 325 317 343
Lp - ml in aliquot #1 | -"7°-" | TTTToo o 7RO
ML, - ml in aliquot #2 1.0 1.0 1.0
Lo -ml in aliquot #3 10 10 10
"Lg - ml of BaClp to titrate #1 = | ------ | ---===| -----c
MLg - ml of BaCl, to titrate #2 11.85 11.80 |  10.00
Lg - m1 of BaCl, to titrate #3 1.30 1.40 1.20
MLgg - ml of BaCl, to titrate blank 0.05 0.05 0.05
.m - average gas meter temp., °F 102 113 108

_volume of dry gas sampled
| m” @ meter conditions, ft.3 55.351 57.397 58.062
Py, - barometric pressure, "Hg Abs. 29.62 29.60 29.58
_ Stack gas volume dry @

S~ standard conditions, *SCFM 127,609 123,136 126,080
Cy - 802 in impinger #1, mgs = | ------ [ ---===| -7oe-
of - S0, in impinger #2, mgs 1,234.8 | 1,304.7| 1,057.1

] - SO in impinger #3, mgs 13.0 13.7 12.6
Cr - total SO7 in impingers, mgs 1,247.8 | 1,318.4] 1,069.7

pm S05 321.3 334.1 265.8
RSOZ-emission rate of S0,, lbs/day| 9,808.7 9,839.8| 8,015.8
us-emission rate of S, lbs/day 4,904.3 4,919.9| 4,007.9

] -]
- m SO, = :
.= ML; x (MLg MLgp) x N x 32 PP 2 V. Py
I

MLA

C.=C, #1 + C, #2 + CI #3

T I 1

Cgo, = Ppm SO, x Qg x 239.2 x 107

CS = CSOZ

—

2




Job Number 83-69

SULFUR TRIOXIDE EMISSION DATA

Location

Waco, Texas_

Job Name Lehigh Portland Cement Unit Tested Kiln Baghouse Stack
Company

Run Number 1 2 | 3

Date 8/2/83 8/2/83 8/2/83
Tine fois | 21 | “lse0
N - normality of BaCl, 0.0100 0.0100 | 0.0100
MLy - ml in impinger 202 255 218
MLA - ml in aliquot 10 10 10
ML - ml of BaCl, to titrate 0.35 0.60 0.30
MLgg- ml of BaCl, to titrate blank 0.05 0.05 0.05
T, - average gas meter temp., °F 102 113 108
v - volume of dry gas sampled

m - @ meter conditions, ft.3 55.351 57.397 58.062
Pp - barometric pressure, '"Hg Abs, 29.62 29.60 29.58
Q _ stack gas volume dry @
s standard conditions, *SCFM 127,609 123,136 126,080
C1 - SO3 in impinger, mgs 2.4 5.6 | 2,2
ppm SO3 0.5 1.1 0.4
CSO3 - emission rate of 503, 1bs/day 19.1 42.0 16.4
Cg - emission rate of S, 1lbs/day 7.6 16.8 6.5
*68°F, 29.92 "Hg (20°C, 760 mm Hg)
ppm 503 . 0.6021 x Cé ; (T + 460)
mb

CI = MLI X (MLB_:EBB) x 2 x4 CSO3 = ppm SO3 x Qg x 299.1 x 1076

A

Cc
C =_..S.gj
S 2.5

\ MULLINS ENVIRONMENTAL TESTING CO., mc.——/
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NOx EMISSION DATA

Job Number 83-69

Client Lehigh Portland Cement Company Date__ . 8/2/83

Unit Tested Kiln Baghouse Stack Run Number 1

Flask Number 41 42 43 44 Average |
Time 0932 0947 1002 1017

Initial Barometric Pressure, '"Hg Abs. 29.50 | 29.50 | 29.50 | 29.50

Initial Manometer Reading, '"Hg Abs, -28.20 | -28.20 | -28.00 | -28.00

Py - Initial Pressure of Flask, ''Hg Abs. 1.30 1.30 1.50 1.50
TI-'Ini;ial Temperature of Flask, °F o4 99 101 104
VF-Volume of Elask, ml : 2067 20438 2097 2047

Final Barometric Pressure, "Hg Abs. 29.60 29.60 29.60 29.60
Final Manometer Reading, '"Hg Abs. -1.50 -1.85 -1.60 -2.00
Pp - Final Pressure of Flask, '"Hg Abs. 28.10 27.75 28.00 | 27.60
Tp - Final Temperature of Flask, °F 84 84 85 85
ugN0, - micrograms of NO» 974.6 1144.1 1218.2 1250.0

Volume of sample at

S~ conditions*, ml 1777 1738 1781 1712
ppm_NOz-Concentration of NO,, ppm 286.9 344.3. 357.8 381.8 342.7
CNO, - Emission Rate of NOy, 1lbs/dscf* 3.42x10 ] 4.11x10 7]4.27x16° 4.56x10°| 4.09x16°

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

528 (V. - 25) P P

v - F F 1 -

s = T79.92 T, + 460 ~ Tj + 460
523 x ug NO,

ppm NO,, = V. = ppm

’ ug NO 3 _g ug NO

Choy = —y 2 1 lb/ft - 6.243 x 10°° v 2 - 1bs/dscE

s 1.6 x 10" pg/ml s

k MULLINS ENVIRONMENTAL TESTING CO,, INC.———)




( NOx EMISSION DATA

'Job Number 83-69 -

Client Lehigh Portland Cement Company Date 8/2/83
' Run Number 2

Unit Tested Kiln Baghouse Stack

Flask Number 45 46 47 48 Average
Time 1100 1115 1130 1145
Initial Barometric Pressure, ''Hg Abs. 29.50 29.48 29.48 29.48
Initial Manometer Reading, '"Hg Abs. -28.20 | -28.20 | -28.00 | -28.10
PI-Initial Pressure of Flask, "Hg Abs, 1.30 1.28 1.48 1.38
Ty - Initial Temﬁerature of Flask, °F 99 103 107 105
Vg - Volume of Flask, ml : 2046 2037 2055 2035
Final Barometric Pressure, 'Hg Abs. 29.60 29.60 29.60 29.60
Final Manometer Reading, ''Hg Abs. +0.50 -0.40 -2.40 -1.60
PF-Final Pressure of Flask, "Hg Abs, 30.10 29.20 27.20 | 28.00
Tp - Final Temperature of Flask, °F 85| - 86 86 85
ngNO, - micrograms of NO2 1364.4 | 1317.8 | 1317.8 | 1271.2
_Volume of sample at
5 conditions*, ml 1887 1818 1691 1736
ppm NO3 - Concentration of NOy, ppm 378.2 379.1 407.5 383.0 386.9
e -5 - -5 -5 -5
CNO, - Emission Rate of NOp, 1bs/dscf* |4.51x10 4.53x10 ] 4.86x10 |4.57x10 | 4.62x10

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

528 (V, - 25) Pr Pr

Vg = - = ml

39.92 Tp + 460 ~ T; + 460

523 x ug NO,

s
. ug NO 3 -5 48 NO

c - 2 1 1b/ft = 6.243 x 10 3 2 . 1bs/dscf
NO3 v 4 v

s 1.6 x 10" ug/ml s

\ MULLINS ENVIRONMENTAL TESTING CO,, INGQ
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( NOx EMISSION DATA

Job Number 83-69

Client Lehigh Portland Cement Company Date 8/2/83

Unit Tested Kiln Baghouse Stack Run Number 3

Flask Number 49 50 51 52 Average |
Time 1412 1427 1442 1457

Initial Barometric Pressure, "Hg Abs. 29.45 29.45 29.45 29.45

Initial Manometer Reading, "Hg Abs. -28.20 | -28.00 | -28.20 | -28.10

Py - Initial Pressure of Flask, "Hg Abs. 1.25 1.45 1.25 1.35

Ty - Initial Temperature of Flask, °F 102 100 100 102

Vg - Volume of Flask, ml 2034 2055 2036 2071

Final Barometric Pressure, 'Hg Abs. 29.60 29.60 29.60 29.60

Final Manometer Reading, "Hg Abs. -2.20 -1.80 -2.30 -1.00

Pp - Final Pressure of Flask, 'Hg Abs. 27.40 27.80 27.30 28.60

Tp - Final Temperature of Flask, °F 85 84 85 85

ugN0O, ~ micrograms of NO2 1207.7 | 1220.4 | 1110.2 | 1237.3

_Volume of sample at

s~ conditions*, ml 1704 1738 1698 1808

ppm NO2 - Concentration of NO;, ppm 370.8 367.3 341.9 357.9 359.5
CNO, - Emission Rate of NOp, 1bs/dscf* 4.43x10 ] 4.38x10 Y 4.08x10°> 4.27x165 4.29x10°
* 68°F, 29.92 "Hg (20°C, 760 mm Hg)
v - 528 (Vl= - 25) PF ) PI o

S 29.92 'I‘F + 460 TI + 460

523 x ug NO,
ppm NO, = v = ppm
s
. ug NO 3 _c kg NO
Cnop = —g—2 x —12LEE - 6.243 x 107> ———2% = 1bs/dsck
s 1.6 x 10" pg/ml 3

MULLINS ENVIRONMENTAL TESTING CO., INC.———J
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SOURCE EMISSIONS SURVEY 1
LEHIGH PORTLAND CEMENT COMPANY
WACO, TEXAS
FILE NUMBER 83-69
SOURCE EMISSIONS CALCULATIONS
Clinker Cooler Stack
Symbol Description Units
Run No. 1 2 3
‘Date 8/3/83 8/3/83 8/3/83
Begin 0905 1109 1315
Eﬁd 1013 1241 1426
Py barometric pressure "Hg Abs. 29.60 29.60 29.60
(mm Hg) (752) (752) (752)
Py orifice pressure drop "'H,0 0.898 2.211 2.117
(mm H,0) (22.8) (56.2) (53.8)
Vm volume dry gas sampled 3
@ meter conditions ft. 35.261 54.498 53.511
(m3) (0.998) (1.543) (1.515)
T avg. gas meter temp. °§ 92 95 95
(°C) (33) (35) (35)
Vo volume dry gas sampled
std @ standard conditions* dscf 33.447 51.582 50.637
(dscm) (0.947) (1.461) (1.434)
Vw total Hy0 collected,
impingers § silica gel ml 18.1 25.8 31.8
Vw volume water vapor
gas collected @ standard
' conditions* scf 0.854 1.218 1.501
(scm) (0.024) (0.034) (0.043)
%M moisture in stack gas
@ by volume % 2.49 2.31 2.88
\kf 68°F, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., lNC.———)
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Source Emissions Calculations
Lehigh Portland Cement Company
Clinker Cooler Stack
File Number 83-69
Symbol Description Units
My mol fraction of dry gas - 0.9751  0.9769 0.9712
CO2 % 0.0 0.0 0.0
0, % 20.8 20.8 20.8
N2 % 79.2 79.2 79.2
%EA excess air @ sampling
o point %  mmsmam meeeme eme—a-
de molecular weight of
dry stack gas 1b/1b-mole 28.83 28.83 28.83
(g/g-mole) (28.83) (28.83) (28.83)
MW molecular weight of
stack gas 1b/1b-mole 28.56 28.58 28.52
(g/g-mole) (28.56) (28.58) (28.52)
APs velocity head of stack
gas "HZO 0.285 0.302 0.277
(mn H,0) (7.2) (7.7) (7.0)
T, stack temperature °F 227 214 239
(°C) (108) (101) (115)
P stack pressure "Hg Abs. 29.59 29.58 £ 29.59
(mm Hg) (752) (751) (752)
Vs stack velocity @ stack
conditions fpm 2,020 2,057 2,005
(n/sec) (10.26) (10.45) (10.19)
A stack area in,2 3,987 3,987 3,987
(m?) (2.57) (2.57) (2.57)
Qg dry stack gas volume @ :
standard conditions* DSCFM 41,604 43,249 40,424
(dscm/hr) (70,685) (73,480) (68,680)
. Q, actual stack gas volume
@ stack conditions ACFM 55,941 56,955 55,515
(m3/hr) (95,044) (96,767) (94,320)
\hf 68°F, 29.92 "Hg (20°C, 760 mm Hg)
MULLINS ENVIRONMENTAL TESTING CO., INC.
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‘'Source Emissions Calculations

Lehigh Portland Cement
Clinker Cooler Stack
File Number 83-69

Symbol Description _ Units
Tt net time of test min. : 64 64 64
Dn sampling nozzle diam. in. 0.251 0.312 0.312
‘ ' (m) _ (0.006) (0.008) (0.008)
51 percent isokinetic % 101.6 97.5 102.4
m particulate - probe,
cyclone and filter mg 47.0 59.6 35.9
m, particulate - total mg 48.9 62.3 42.6
Can particulate - probe ,'
cyclone and filter gr/dscf* 0.0216 0.0178 0.0109
, (g/dscm) - (0.0496) (0.0407) (0.0250)
Cao particulate - total gr/dscf* - 0.0225 0.0186 0.0130
(g/dscm) (0.0516) (0.0426) (0.0297)
Cat particulate - probe,
cyclone and filter @
“stack conditions gr/cf 0.0160 0.0135 0.0079
(g/m3) (0.0367) (0.0308) (0.0181)
Cau particulate total @
stack conditions gr/cf 0.0167 0.0141 0.0094
(g/m3) (0.0382)  (0.0322)  (0.0215)
Caw particulate - probe, :
cyclone and filter 1bs/hr 7.7 6.6 3.8
(kg/hr) (3.5) (3.0) .7)
Cax particulate - total 1bs/hr 8.0 6.9 4.5
(kg/hr) (3.6) (3.1) (2.0)

* 68°F, 29.92 "Hg (20°C, 760 mm Hg) -
MULLINS ENVIRONMENTAL TESTiNG CO., INGC.
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APPENDIX C

Calibration Data

Equipment Calibration Factor Calibration Date
Pitot Tube #9 0.819 5/ 4/83
Probe Tip #11-3 0.251 7/14/83
Probe Tip #II-5 ' 0.312 7/14/83
Dry Gas Meter #1 1.029 5/13/83
Stack Unit Orifice #1 | | 6/27/83
Digital Temperature

Indicator #1 7/18/83
Barometer #2 6/ 3/83

\k_ 83-69 ,/
MULLINS ENVIRONMENTAL TESTING CO., INC.




PITOT TUBE CALIBRATION

Date: By .-R3 Time: 1O L3R
o pitot No. Q4 (10') Pb‘—éﬂ—ﬂj——"”g Ps:— — "0
’ Ts{_JZQ_____fF pstd fa
CALIBRATOR -
Motor fps STANDARD Jm CAL. ' CAL.
Setting mark  START __END AVERAGE , HIGH N HIGH  FACTOR __ LOW LOW  FACTOR
3) 10 — - —_ - — — —
3 an Ao 1w 53 J6o | MO0 222 A6S | MG | 810
4g 2 | _aso 1945 .HQn 268 | .tod | RS 2GS | 04 RS
5§ un | o | WS LY Lo 18 | e s | ey a3
) 0 1S | (M6 20D as0 | A5 BS t ARD S
| /oY GO 220 | R18 AT L3S 1 ue 30 120 | vwo |
e s LOS_ |1a0 LoN] LSS 12349 L2208 VGO | A6S | LD
|24 20 |ivdo |tuo | _aae Ay Jwua | geg (248 linvee | AR
190 Aa _|1es [0 Lay 248 | 1568 K 248 11565 | R\R]
. Average 219 22

Summary of Results:

Normal high side calibration factor R\9 -

variation

Normal low side calibration factor

variation

_\_31-1_,4_3"'
-112 .'l'-\

Oien B

Signature of Calibrator
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Date:_ J-\4-R3

NOZZLE CALIBRATION

Ndzzle Set No. !!

Reading
Reading
Reading
Reading
ﬁeading
Readiné
Reading
Reading
Reading

Reading

Average

. Reading

. Reading-

1

2

1

2

Reading. 3

Reading
Reading
. Reading
Reading
Reading
ﬁeading

Reading

Average

4
5 -
6 -
7
8
9

10

Calibrator: \ ); nnnS b; 9‘3 a

3 4 5
o _onEl st _om1 o
OR2 . O30 .0AS0 . 02346 633
IoYR Y. . S o Y o L WY o Wik 12 VRN « Yor 1= ¥ /S « Nt S
okt - _0430 Q251 (o Y 1- L - TR « W X s W
oAl . 01990 _0A8) 0 O0MMG . a3
OARY . .62 080 . Mk 030
083 _aa2a - _0AaSl  _powl OB
3.\ ONRO &.2150 AN 0.3
Q1% 0 O™ Q.50 AN 0. 2\3
6083 . 030G QA1 0aMGe . O3
0.133 0.\30 0.251 0O.2M6G O.3\2>
6 7 8 S 10
L0320 _0351 . _Qaf® . _0sSed 0 Osn
632794 2 0383 2 _aMal . A5 0 O.50™
AN . S .£1£S£LL___ 020 cs.qéva [aX= o)
02N - 0O0AF) 2 oM _o50. 0501
OR1T.. O3S _oMR . o050 60500
o1 o352 odw . _Ose oSoL
OB . oRsY oMy _osor OS50l
OO 03B 00 4.1 O. 803
0,228 '_Q__?:SA_ QM _0.S00 . 050\
"0.32% 0.352 ~0M20 0.501 0.502

MULLINS ENVIRONMENTAL TESTING CO., mc.———/
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DRY GAS METER CALIBRATION

Calibrator:gbm\ O, W;&Z-

Meter Number: ]
Date: AN
Wet Test Meter Vm
. . std
Calibration Factor (CDG) Diy Gas Meter vm
std
[ ]
Run No.: ’ Py A% "Hg
. Control Module Vacuum é{, S/ "Hg
WET TEST METER DRY GAS METER
Meter P Meter Temp. P
Time_Reading Temp. m Reading In Out m
End 3% /5,00 | cf 75 °F_ 595 M0 c3fagect 390 °F 79 °F 0373 "H,0
start [/ popo cf 11 _°Fo %5 "H0 520002 cf 79 °F 18 °F 9 .S2'H,0
3p /5{0(9/ 7L{f384 7? '.
- cf °F "H,0 cf °F °F "H,0
~08%0
e\ LA
Wet Test Meter V = 17.65 x |S.00| 29.32 +13.6 x@qq% = /44 dscf
Tstd T+ 460 )
082
Dry Gas Meter V = 17.65 x | 3}y (2R3 130 12829
m e
std 79 + 460 = dscf
c 1 dol i}
DG 1> . 31 /O"/G

MULLINS ENVIRONMENTAL TESTING CO., INC.'————/ :
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DRY GAS METER CALIBRATION

Calibrator: @m\ O

M'eter Number: - (

S 130473

Date:

Wet Test Meter Vm

00/l

std

Calibration Factor (CDG)

Dry Gas Meter V_

std

Start {244 D.Ooref

25

Run No.: 2 P, 29 3 "Hg
Control Module Vacuum %, %X— "Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. P
Time Reading Temp. m Reading In Out m
- o 2.0 ° v
| End ) 325 [g.DOOCf 25 F -*,.70"1-120 57475_,;1:' 7 F 4 F /.Q°|H20

°F ~]30"H,0 S5T7HOsef §2 °F _go °F |.OD "H0

27 17,352 3/
cf °F "H,0 cf °F °F "H,0
—1.30 _
Wet Test Meter V = 17.65 x A4 ooD 29.3> + 13.6 w,??i = dscf
Mstd 75+ 460 (Cp)
[.Do
Dry Gas Meter V = 17.65 x'/').-_d,g?_ QQ'BL_ + 13.6 /é,,@«/o
Mstd g1 + 460 - dscf
/7,520
c =
DG /L, €40 /.04

MULLINS ENVIHONME“TAL TESTING CO,, INC.——)
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DRY GAS METER CALIBRATION

Calibrator: QM z 2 41/52,. :é

Meter Number: /
Date: {/f} /g )
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dry Gas Meter vm
std
'
Run No.: 3 Pyt 29.30 "Hg
. Control Module Vacuum ¢« .2 "Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
End cf 75 °F "H,0 cf °F °F ,§0 "H 0
135y (oo 2 543195 9l 79 $o ",
Start /32 0,000 c¢f 23 °F -/90 "H,0  $7%5.0p016f %2 °F 82 °F (.30 "H,0
9000 Jle
_ . At .
cf F "H20 cf °F F "HZO
N AN
Wet Test Meter V_ = 17.65 x (9000 R 120 + 13.6 xO.qu = dscf
std 2% + 460 (Cg)
_ A
: G .30 + 13,6
Dry Gas Meter V = 17.65 x (4370 )
Pstd 137 40 + 460 /7 és;? dscf
c - /8. 24
DG 17,059 /.033

MULLINS ENVIRONMENTAL TESTING CO,, INC.——J
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DRY GAS METER CALIBRATION

|

Meter Number:

Calibrator: (2 }dm ( ‘ bi{ég&
' /

~N

Date: .5//3 /g;
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dty Gas Meter Vm
std
[ ]
Run No.: L[ 2% 2, 29 ""Hg
- Control Module Vacuum L'P "Hg
WET TEST METER DRY GAS METER
Meter P Meter Temp. P
Time Reading Temp. m Reading In Out m
End cf °F "H.O cf °F. °F "H,0
/423 3.750 25  -230 2 eIz 8% 79 2
Start /355 p.00d cf 25 °F -23a"H0 ST ot go QFo 19 °FRoo "H0
i3
2.2.750 0
5 cf °F "H20 aa‘ 3'cf °F °F "HZO
BREEAN 2/.8/13
Wet Test Meter Vm = 17.65 x 32 75D 27.29 + 13.6 X 0.994 - dscf
std 75 o+ 460 (Co
20O _
Dry Gas Meter V = 17.65 x 29,29 +13.6 2! /47
Pstd §o =+ 460 s dscf
c - 21 805 -
DG :
21197 dazal

MULLINS ENVIRONMENTAL TESTING CO,, INC.——)
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Meter Number: ( ' Calibrator: ﬁm.. il Gﬂ;«lé,«moai

DRY GAS METER CALIBRATION

Date: < Z 3 (g‘)
Wet Test Meter V
. . Mstd
Calibration Factor (CDG) Dry Gas Meter V
m
std
[}
Run No.: S _ Py 2% 20 ""Hg
Control Module Vacuum (_/0 "Hg
WET TEST METER - | DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
A - ° " o 30 e "
End /7/6@2'/'&)3(& - $F |3 2¢"H,0 46/0,/4 cf 82 °F F H,0

start /43¢ 0000 cf 75 °F -3.20W,0 Gl6S0Ycf § 3 °F 3o °F 3,49 "H,0

Wet Test Meter Vm

Dry Gas Meter V

24.253 ¢ °F mo TICCE °F °F "H,0

=3 LON_ '
17.65 x 24 253 <2-‘7-3° * 13'6> x 0.99¢ 2320%fsce

std 758F + 460 (Ce)
2% 30 3'0306
1
= 17.65 x 23.46 e LL
Bstd 663 g/ + 460) 2 77‘0 dscf
¢y - 23209 -
22.7% /. 008

MULLINS ENVIRONMENTAL TESTING CO., INC.-—J
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Meter Number: |

DRY GAS METER CALIBRATION

Date: 6/{3/8'5

/5 /5 L?,aoz.ff
Start [4g2- D.00ocf 73 °Fe Y (O"HO 640 .S503cE g2 °F YO °F ‘/.oo"Hzo

Wet Test Meter V

Dry Gas Meter Vm

Metd

std

27002

cf

°F

17.65 x 27 00%

17.65 x 26.537

DG

HH 0

Cal ibrator@m (‘ OM
_ j

Wet Test Meter Vm

- - - std
Calibration Factor (CDG) * Bty Gas Meter V
std
[}
Run No.: (, Pyt 29, 29 "Hg
' " Control Module Vacuum &, 2— '"Hg
WET TEST METER DRY GAS METER
Meter p Meter Temp. p
Time Reading Temp. m Reading In Out m
End 2 S°F _i y0"H0 cf €3 °F §o °F 4,44 "H0

667,63

2 Gl 53; -] Q "
2 cf F F HZO

—q4. O~
ZQQ-Z-q + 13'6 xo‘?qg =25|??&scf
75 + 460 (Cf)

¥.0
~q, 29 + 13.6

g1+ 460/ 25627  asct

28, 727 % .
N5.609 - /006

MULLINS ENVIRONMENTAL TESTING CO,, INC.———)
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DIGITAL TEMPERATURE INDICATOR NO. |

CALIBRATION DATA

pate:_ 7] (8]83

Media Time - Mercury Thermometer (°F) DTI (°F)
Ice Bath 1432, 33 33
Ambient Air 1920 79 18
Boiling Water [H4So 21\ 212
Oven /1SS 16 S Je 3

~ Oven 1828 260 . 259
Oven S37 318 2%
Oven 1S43 446 446
Meter Adjusted? Yes No v~

MULLINS ENVIRONMENTAL TESTING CO., INC._—-/




BAROMETER CALIBRATION

Barometer No. a

Date: (‘1/3! 43
Time: /377

Barometric Pressure @ Addison Field @ 719 frt.
Absolute Preséure at Addison Field

Absolute Pressure @ METCO @ 643 ft.
~ Barometer Reading

Variation

Barometer Adjusted? Yes™ No

- 29. 830

0.719

= 29.12¢
+ 0.076
= 29197

= 29 180
= AQolT

SYgnatufe of Calibrator

MULLINS ENVIRONMENTAL TESTING CO., INC-——'_/
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APPENDIX D

Field Testing Data

MULLINS ENVIRONMENTAL TESTING CO., INC.—-—————/
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Impinger Box No. "(

_ Final Weight __( YL Water Weight Gain Impinger 1 —
Impinger 1  Initial Weight | )
. Increase -19.9 Impinger 2 <.
Final Weight 72£7-2 Impinger 3 _ /8.9
Impinger 2 Initial Weight 20/ b ]
Increase ¢ < (’ 3, 2 Impinger 4 L0
” _ V. =
W ‘ .
Final Weight 9¢s. S- S0, = - Impinger 5 [516;
Impinger 3 Initial Weight R g ©U2 0.3 '
Increase 189 Vy = 8 9 / Impinger 6 /
Final Weight z-2 - Total %/.2%_ =V, "
Impinger 4 Initial Weight g
Increase /-0 Py = R 5.2 '/ %02 = (.32 . ‘1.0 -6t
= %0, = ¢s.d  4SL 187
Final Weight 2.6 Vo £5.351 / ) 2 (s.d 4S.L o
Impinger 5  Initial Weight - .0 v, = 80.9 %C0 = 0.0 &80 9
Increase - 15.6 P = _L0Yo VowN, = e N4 TN
Final Weight Avg AP = / A, = 11322 v
Impinger 6. 1Initial Weight _ . _
Increase . ‘ Avg | AP = Q,__é_L./ D, _a_;il_t‘//
Filter # Final Weight Cp = 081 L T = 9 /
ilter ina elg . .
Initial Weight P = ~0.35 « _ /HZO 29.ko ____,_’,'ng‘/
In e _to2 /F S
se ™ on
- %59 ST 819
| 99/ nv~ / 7
Moisture Content: 2.7 22 MWy = 29, 684 MW= 35 Z'___s

<
1

! 20,9 1% v’
MWoas = 0.0472 x V, = 0,0472 x S% = 5,533 sft3
v, 1% 5? v~
% Moisture = faf; x 100 = ~—3< gf-? x 100 = 4 s %
Mstd  Ygas $/. 622 3- 3?'%

5

oy - 1039 x  S).¢z2 x GI7 ﬁ;g'/%
o’ 73’:%9 29.60 X 2723 * 9¢ *x.2s( 7

%EA:

/104'0 .
, £9.02+ 13,6 y ft3
n_ 17.65 Vg . 460 = 17.65 x §<,?§/ < T+ 460 5@

scfm

_ 817 . m
V. = 5123.8 x _©0 8!9 z?éoxaﬁgg 0. 663 = 2723 fp ACFM: Z/4 //5 /
SCFM: gg:,ﬁﬁ/

<22l.0
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Impinger Box No

® 90?{- x 29,57 x 2716 * 96 x0251)°

Final Weight /3 Water Weight Gain Impinger 1 , 2
Impinger 1 Initial Weight ¥o) _
. Increase 4.3 Impinger 2 _& 5
Final Weight 25212 Impinger 3 232
Impinger 2  Initial Weight ¢, 97 9 .
Increase 65'7 0.0 Impinger 4 /e z
v, = . ]
Final Weight /o % S0, = - 0,3 Impinger S Zé,Z
Impinger 3 Initial Weight ‘ g oV = Y2 )
Increase 23 2. Vu= )10, Impinger 6 /
. Final Weight 472 4 Total Z/Z,ﬁz =V, 41/7
Impinger 4 Initial Weight ':prQ 3 / . 7.6
Increase , Pb = D.60 / %C0p = go I:Z S —
%0 = ”15&
| Final Weight 3$I5-2 Vo= 32397 = 2 - L’-Lg—;—l-&—‘f— i
Impinger 5 Initial Weight '7 92!3 v, = lle. 7 %C0 = y. 0,070
Increase )67 Po=_/ o‘io / W, = 223 2811
Final Weighth Avg AP = As - 1).323 E/’
Impinger 6. Initial Weight - _ P4
Increase Avg | AP = Q;és Z v D 0351 v
. c = _af%9 T, =_9t
Filter # Final Weight P _ 40 "Hg/
Initial Weight Pi= -0.3%" z" 2 .23 7 Fe
Increase . T - ?éé 9% °R/
s ;
Moisture Content: %M = Mg = ) ??c MW, = QQ g(eg MW =
29,60+ 13 2’2 Z.‘Ié sft3
Vmstd = 17,65 Vm - 460 = 17.65 x {7/?97 460
scfm
25V
YWgas = 0.0472 x V, = 0.0472 & [.gég = S, 282 sfd
v 2) b/
w 5-2
% Moisture = v %a‘s; x 100 = e 5.3;935 x 100 = _ 9, 08 %
Mstd Wgas 62'4'7 ’ 24
?
V, = 5123.8 x ,£/9 _826_ pes7 = 27/C fpm ACFM: 2/;5&3
s 27.57% 2879 / 1>§
P .9 SCFM: /23, /
o - 1039 x sz 474 x 226 Yy X

2846 /
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Impinger Box No. 5

Final Weight fo0d.0 Water Weight Gain Impinger 1 _4_, fé

Impinger 1 Initial Weight G4 4
. Increase 4. ¢ Impinger 2 6.3

Final Weight ), 4 Impinger 3 2.,
Impinger 2 Initial Weight ( 44.

Increase é g ‘ Impinger 4 _|Z,

. Vo=

Final Weight 9. O SOw - Impinger 5
Impinger 3 Initial Weight &7 gov2 = -

Increase z', Vy = Impinger 6 /

Final Weight p : ' Total ZS)Z = Vw
Impinger 4 Initial Weight :

Increase 12.$ Pb = Z2%2.Co % %C0p = _@-0 ;

: . = % = Z

Final Weight Vo sS4 494 / 02 2-8
Impinger 5 Initial Weight v, = 25-3 %0 = 0.0

Increase - Pm = ZfZ’ ’ / %NZ = zz 2 /
e 6 e T Avg AP = 'QJ'_?QLI/ Ay = 3997
mpinger 6. Initial Weig / _

Increase Avg AP = g, 549 D, = _QLELI&_L/

Filter # Final Weight
Initial Weight

'_lsi_lm.u"u
N &
M M
NS
&y
:é"::?
N

Increase

v/
Moisture Content: M= 2.3 My = 0.97¢9 MW, = 258,882 MW = Zﬁfg ‘

Py + _Im Py z.z;/6 . y
v = 17.65 V 13.6) _ 60 +13.6\ . 1,572 sft3
"std m\ Ty + 460 17.65 x 54,473 75+ 460 -——-—-—S-i ~
0.500 " scim

vwgas = 0.0472 x"Vw = 0.0472 x 255 /,Z/Z sft3

v /

w
% Moisture =3 Ea‘s; x 100 = /%,g x 100 = ngl %

Mstd wgas 5‘/'%2' /- 23

| ./ 6
Vg = 5123.8 x _ 0.912 z#z%?gx o542 2057 fpm ACFM: fé’i{,{ %
. 3
oy = 1039 x  S[.SFZ x L7 : s oSCFM. 453,249 \/
) 0,579 *x 2958 x2057 * (4 *(0.3/% T EA:  —

0/%

@10




= = = = = = = = < = YL TEL B Y4 EERAL Al B
b LH L3 05% | LK€ | €QF 7S b/ Qb°) U (€L ULl Le2) |
Y L ) [S€ | oS¢ | hOT S0l | o3¢ oS € hec0 | bITSTL Led |
Ly Lh [ 39 [ OST[ Lh¥e Ve | 307 35 ml.lwuﬂmllblm.la|§:. STl | ¢
Lb Th | 99 ESE ] bht O | S31 o058 | 0s® RET [ 3507 1354 b
L, [ 7% o) FS® | 05T | 0% | S5-0J S>C | S5 eV [ LIE il ezl S
3, | 9L 79} RSC [ IST [ org [0 ORE | O~ T Te 0 | eSS L | hedl i
75 Sh %] SSC | ISP [ o | &5 Se €| 3£ C Te U | Jh8 0L LTZY L
! ST Sb 79) A5 | 5@ | '€ | OL CCEC| OCE TL0 | byl 0L | S22l | 8
Sb 212 5 Jhe | _h>C | LoE 72 2) U€¥E | oF¢e 0% | BT o0 |tz v
ho b S99 oS¢ 5S¢ | rOG ob Q¥ | o Sk TCROT | 22l Ql
b ©5 XA FS¥ | 33€ | 500 T h St-e 3T b¥P-0_oFE ToL | bIZT [ i
P €o £9 Jo® | LSP [ 30F% S5 ST p | SCF 7€Q | 009 10L A A
€6 o D) ASE | 9>¢ | a0& S or arg | JSc@ L5 BT | STt (4]
3y YA 17 ST EST | RoB | SF [ OFC | OFr ¥ | 0% | 875 45 | Ve A7
hb Vb Ly [SE | ASE | Sor | o ooy | 0P LeW [ L9L AL | U2 | 5]
SyIewdy 131InQ |3191U] do dq do do ofnen | yen3dy | pearsag | olH ‘ur | 4 ‘aelel | swrl | 3jutog
1, duo, ‘duoy, | ‘dwoy | -duwsg Nmame oly ‘ut 301Td seg Lag | y2019
dua}l seg Liq |IuenTIIa usap | 99014 | yoeis QE:n_> HV 99TITIQ
W] 5 0. 54 Y
j 21e(Q
| Nunqdomv TIAN \JU uoTIed07
VIvVa Q1914 JLVINDILYvVd .
® < NGy




= PZ = &E
ﬂ_- ey 1 3 X
) ) poy X UTH 1]-¢33 UTPEBOY JI919H
AeaT sen AxQ
$00TS y TEIT J0198d UOTIBXQITED

X910 se9 Lig

o] ron dry aqoad

-~

u
A

L3LE Sy yoeas eaay

m E” Nz 5 BTC %% olue 910 — °d sanssaid yoeas
0° ms 990 Zop g Cutu #9 3y 1s91 3o ouTy
wr BTE0 Ug ‘etq dil eqoxd Tul "7 pe1vetron Ieyey

S, 09 he@ °d 'sseid ‘oxeg ¥ 11SES "A perdar10n 9umyop

C oy Xojsuoieg i m TON 2qnJ, 30314 LIs 0 ﬁ~u 1010e4 UOTIBIQITE) 3aqny 30314
f 1) 5o ) BRe | 852 | RhE S L SRT >RC <0 | 969-LhL [RSL] 91 -8
- - =~ - - - - - - - FLOLhi T2l G~ 3)
_. 95 | 5% LS THT | SSP | L@ | oL | S0P | S0¢E [T0 [leoTh (057
— 3L kG ) TRE | ¢S€ | ART | > K QL' [ OL°® 9%-0 _[BeZ hRL [ Bhet T
_ 9% R 5 25 BhE | 1SC L% Q'S o5-1 O Q¥ O [558 2RL. |9hel &
il S 5 SS eS€ | ShT LS € U5 Ahl on’l ZT O 182 ind hof n
S b b hS LSE | 9hE | TAE Cg SFE | She 2€0 [3¢fby Z2hC 2
__ b Cb ) IS¥ | bhe | Ih G | 0% SKhE | ShC ¥ O |CLELLL Jorel | 7
. no b > g§SP© IhE | OhE e/, ST E | 52¢C €0 822 0el, |p=tl [
[ Op [55) LiC IhT 7EC > SLod SLY Tl © [BCy-hel., [ des] 'Y
- Th 0h S LS | Sk | St& Q'S o5-] B TV T ozZdeel. hez/ b
M €5 L2 | €S 75 AR | coP | €5 Skl o] 10| HebTel vajLEe | O]
BEET oo b L3 [ 75T | Hhe | 0% | § Y STE | 5IE B0 | OlEoer oglseed | (7
T BTy L X Lo FS® | hRFE | yT® | o7 SoC | 5080 LCe |55 52l uﬂmﬁ el
i o 54 S ’h T S8 JI¥ >) SO 6 | S0& Lev [LECLEL L
| 38 TS tesC | eSE| hIP oL ST S51'C 5EV 855 ¢ bIel | Al
'L LX hg TST | RSE | £1E (X)) oo apT SED | QI0ACL it 1 27
_ 1 L3 Q9 IS S55€ [Oo& 09 097 077 [0 859 ceL | Siel | 9)-H
| sxIewsy | 3913INnQ | 39TUL d, d, d, d, | _°3n® | tenjoy | paxtssg _
_ﬁ d, *duoy, ‘dwa], *duay, ~duay, | 34 "uI ON—.ﬁ ‘ut o%H ‘ur I9 ‘xejel | ewty | urog
: ‘duway, sey Lxg | juenyyyd USAD | 9q0Xd | Moelg | UNNIJEBA g 10314 seq L1 | Y9019
. dumg HY 9913110
Lo SL ' Say
—_— I ‘oN xog 1039 *oN xog otdue
uys B0 = By, o'¥] @ MeoT Teuld N xod 1e3oM % N XOU OTEUES
_ PLL Y SR AT TSI ST 7T, ‘M Io1rexadp
uy> EOOD = 3, 77 @ dee1 reTaTU] — o o5 d <% | rwﬂm.‘_w. azeq
935U9I8J9I O = =5, — 03 adang
o Xy 4ﬂ§|mﬂujd| uot3es0T
Q/ Y33ua aqoxd *jutod 3s93 UJBS JO 3JIB1S ‘oN un
S ¢ ¢ 9INISTOW paunssy 943 3® PI0dS1 pue pedy N
- ‘ o) §§ aueyN qop
SL R .mso._. usTQUY

O

0o UNILSHL TYLNHWNOUIANT SNTTINW

wrun qoT -gj I gy st gt/ ?

_‘

<



_Impinger Box No.

b

"

Impinger

® PINTx 29,99 x2005 * 4f x(g, 312)*

Final Weight 0.3 Water Weight Gain
Impinger 1 Initial Weight . )
. _ Increase /).4 Impinger 2 7. 2-
' Final Weight .3 Impinger 3 2, O
Impinger 2 Initial Weight , .
Increase 7.2 Impinger 4 /Z, Z
Vy = )
Final Weight 7%.3 S0, = - Impinger 5
Impinger 3 Initial Weight ‘ gob2 =~ .
Increase 22 Vy = Impinger 6 V//
Final Weight _$£24. 5 Total /.8 ~=V,
Impinger 4 Initial Weight ©,3 3 . )
Increase /.2 Py = _2%6o Ié o2 = _0-0 /S
- %0, = 20.8 /
Final Weight vm 52, s/ / , .
Impinger 5 Initial Weight v, = 3/ 4 %0 = 0.2 [/
Increase Pm _ Z //7 %NZ - zz 2. /
Final Weight Avg AP = / AS = 33 g"" ‘/'/
Impinger 6  Initial Weight .
Increase Avg | AP = Dn o3 v
lter # Final Weight “p 0.9.1 Tt'=_ﬁ__‘//
Filter inal Weig _ o
: Initial Weight P, =701k 5}"20 24.59 ng/
Ty = 25 5 5SS - Ry///
I : o
ncrease —— T, = 239 A é9-,9 RV
/ S/ v
Moisture Content ™= 2. .88 My = 0.77/% MWy = 28 9532 MW= 28,52
| Y Pm 2./ .
v, =17.65V, [ — 13:8) . 17,65 xSZ.5// z7-6o 1581 - $D,637 s£e3
std Ty * 460 75 '0 7_‘9'1 |/scfm
YWoas = 0.0472 x V, = 0.0472 X ?[.3 =-(,So| _sg3
Vv .
w
% Moisture = — x 100 = /’gf, x100= Z.§8 %
' std Ygas 5'0-'637 | 5o/
=5123.8 x _0.9/9 29—5—?—%7:: ) szs =Zo00S_ fpm ACFM: S5 sts /
] S scem: 4o 424
o7 - 1039 x $0.637 X _599 = /02,4 % 7

—

%EA:
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PRELIMINARY VELOCITY TRAVERSE DATA

b No. 93-67_ AND
Job NameZ.g 4 JoH 1327eAwp CemanSAMPLING LOCATION DATA
! cation Z’L 3 Sampling ports are _2_5‘_&. above ground
‘1 Stack Temperature Start °F
L te/ 3 Time
. Poer A 2773 End °F
Port & Inside DiameterPoevr 5 in. 28 V:{ 'S?-"‘lf.'.),;, ortss'are 2 ’ y downs trean o.-f
F rt § Wall Thickness 2 Z ;’:;ff iquygj /20 };b ‘B?ng 11,1g F 172 disturbanee
: . L "t . 4 3 D'A:’&*W 260 Y stream of
Inside Stack Dlamgter B //ﬁ m.l,?O Yo Sampling porfcs are dlijsturbance
- Percent Distance from | Distance from | AP/VAP AP/ AP AP/ JaP | AP/{BP
Point No. Diameter Inside Wall Ref. _Point Port A Port B Port 4 | Port B
- in. in.
! (-t ) 32) { 5/11. 026 /327|634 /3341-Y4° / + (o /
2 2.0 3.892 LM o4y /337|048 /3w lrs® / e’/
3 5.5 (o3 L.y 043 /3331651 342 7" / 3/
- __4 2.9 9,485 7Y o y4/335 loua /3v2l-3° /  142°/
5 lo.5 | 12407 < )2 Hp  louqsazd lows 33640/ 3%/
__8 J3.3 /5.848 Ny buasazplos) saasf-1® 4 M s
7 lb-) /9, 332 195/, lowz/3370a50 /343112° 4 141° /
__8 19.4 23292 22 %, lowsszzzlont saaz|rl® s [+8°/
_ 9 230 | 272 b4 27 % loygssazlous saual o' 4 hs° /-
10 27.32 32,657 35 Y  low1/331 Jeda ragaltl® 'y led® s
__n 32.3 38,180 3¢ . lous/33e lodo szm]0° 4 L/
12 398 97145 Y9 Bl le43 /380037 /340frS° /w3’
o 13 ©0-3 72 278 72. Yy 0323/335 [0.34 7336l 0 7 I/ |
14 X ¢l 282 21 30y loza/338 (044 /336k3° /  |-18°/
_ b 72.8 2408 97 _Fg 022/33s loda 7336F2® 7 |-/
16 170 92,442 92 Y loszssztleua sz3ul o 7 l-p*/
Y 0.6 41,110 9, 3y lnze /33t lou /330F2° 7  lmio’/
18 039 [0D. 732 100 Sy |35 /334 [oug /336 o 4 8%/
S 448 [04.21Y 0¥ %, loze sz3aleug s33812° s -4/
__% 84.5 107. 4506 102 Y lo3g /331 |04S /330 0 s |-2°/
21 42-] [10.576 10 Yy leg1/330]007 2338-6" 4 |1/
_ 22 Y /3 4519 13 7[((3 MMQL-Q“ /  |=a°/ ’
23 - G4 )b 520 e Yo lo37/329 037 /3238l-10” £ {0/
_ A 99 | ng 242 | g e lazss3agled sza8l-2" /4 H1g/
4 '
’t:‘ube No. " QH : . i}gﬁ%g_e .41 _ ‘9;_:/‘ /q“ Audege 157"/
sT——— "1 g DP-042L, 73
=282 . Qo2 » 72 (57 0631 b48
° = 295 " Hg Oz (&b 5:- 336
- eo 60 T 335k

N 174




PRELIMINARY VELOCITY TRAVERSE DATA
AND
SAMPLING LOCATION DATA

Sampling ports are 4% ft. above ground

J b No. §3-(9
Job Ngme Leﬂ\e H?o eETLAAD

I‘atmn Qu v ege. Cootet- Stack Temperature Start °F
[ te S’lzz‘gz Time . e e g
Port § Inside Diameter & 73 Vg in. 5.30Dz,.
- Sampling ports are ___}IZ-_ downstream of
F rt § Wall Thickness lo.slg in disturbance
‘103""‘ 7(. 18 Sa?n C1>Z,LQ1_A t 144 Vg upstream of
Inside Stack Dlameter . ] 4 P 1ng por s are disturbance
B Percent Distance from | Distance from | AP/VAP AP/J_AT AP/ &P | aP/{BP
Point No. Diameter | Inside Wall Ref. Point Port A Port B Port f\ | Port B
in. iNn.

1 LL 14D (Y |oa7/2301033 /a3d13® /18" /
2 4.9 32,4491 3Y¥2  o49/231lau /a3alaat 1 Lig® /

3 8. b.05b b ¥ /lage/a33loNa/a3alng / y1° /
4 g 3.400 9. Mg v« lo46/a37]0M3 a® /Lyt /

5 1o 12,041 2 e  led7231lud 72328 7 lag’ /
___6 220 1S 618 1< Ve  loy7/236 loNa to 7 l¥u/

7 28.3 30164 20 M@ Y ladt /230 lodasazalry” /s /
8 315 2. 119 2¢ 3y lodssa3]0 A AN (3
-9 _L2s H4. 53| 4y Yo oyssazclody /o3-S 1 1371

10 24,7 51.0%b s) Yo', loywazsloyd sosal-s® 4 18/
__u 78.0 55.51s Ss i loY3raddlody sasileia /1 /

12 $3.) 54 209 59 3w lo43/233loys saml-® /-3 /
B3 2.5 L. 3494 L2 3lg 0 w4/ 233048 /a33]|-s® /. |-8" /

14 9..€ S, 194 ¢S 3 47232048 72331+ 8 /1 g’ /
N 451 k1189 67 314 1039/231l047 /23Weg® / hs" [

16 9g.Y 70. 110 10 ¥y  l028/2328lcyg /23208 4 a8 /
L / [ / /

18 / / Wi /
19 ya / / [

20 [ / / /
o / / / /

__ 2 / / / /

23 / /' / /
A / / / /
P"t Tube No. 94 / Average / / / /

= 0. " H,0 o?igg " Hg AP/{BP 3 Ava = =>4 7"9‘

S 2 : AP 0439 ¢
P 'QLM— I‘&F, 0. L,S‘7/
"y = 29.84 " Hg Ty s ;233/-; (,qsf/
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APPENDIX E

Analytical Data

MULLINS ENVIRONMENTAL TESTING CO., mc.————/




Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

Job Number g2 - o

Location U%ec o [
4

Date Analysis Completed &/!0

Job Name L e,L“'SLT Po ol Cemed-  Unit Tested k.\lr\ Stac L

S S
I_l\:s

Run No.

Particulate on Filter (mg) Y3, Lbe.D. 6, -
particulate in Front Wash (ng)* | 0.7 | L0.6 | £9.5
MF (mg) 1240 | IX8.8 |12y 7
Particulate in Impinger #1 (mg)** | =35 2| 29.3 | 23, 3
MT (mg) [63.3]|158.1 |)€0.0

Y"th .
- A__..__LAQ

/ Analyst

* Less Acetone Residue

** Leags Ammonium Sulfate




Mullins Environmental Testing Co., Inc.

Particulate Analysis LEPA Mcthod 5

Stack Filters

Job Number __ ¥.3-69 Location LDQCD, TX
Job Name lohish Q "//ﬂm/ ﬂr?m(’ﬂL Unit Tested ‘K:Jﬂ Stack
J
| Desiccator Time In 1100 8%/473 o3 27;/@
Desiccator Time Out ,gs’oﬁ’/é(ff ’
Run No. / Filter No. g'll
Filter § Particulate
+ Tare Weight (g) 2. 5235 | Aa§2a3
Tare Weight (g) ], 'g;_[\s’ [, 82 DR
Filter § Particulate (g) [0 02 0 AJN ) &
Filter § Particulate Average (g) 0.701%2
Initial Filter Weight (g) _0.S24
Total Particulate (mg) | = "+ 49 -
Run No. y» Filter No. B_]Q
Filter § Particulate
+ Tare Weight (g) 72.8329 | 28319
Tare Weight (g) [. 8214 ],§Q07
Filter § Particulate (g) [0.7/ /% Do 1l <
Filter § Particulate Average (g) o 1) H
Initial Filter Weight (g) 0.@d32>
Total Particulate (mg) [ LR.2 |
| Run No. _ = Filter No. A.98%
Filter § Particulate
+ Tare Weight (g) 2.85 )2 258502
Tare Weight (g) | g2>1 |/ g0k e
Filter § Particulate (8) (07359 02356

Filter § Particulate Average (g) O 138K

Initial Filter Weight (g) _D. (o(aig
Total Particulate (mg) [___ 572 ]

B

S

/




Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method 5

Front Wash

Job Number 3 L9 Location Weco, TV

Job Name }_Lbj(-h Rf‘f"n(\d (]pm,m{ " Unit Tested K /n \<+afk
Desiccator Time In 1aD Y/S’/f? ALY ES R '
Desiccator Time Out 413 (SE}R ndIS g/r{ﬁg
Run No. )} Volume (ml) ¢A™S
Final Weight (g) - 90,8241 | 1418840
Initial Weight (g) 41 o4 1yrsod ¥
Particulate Weight (g) 0O, 0827 01)52.3(0

Particulate Average (mg) 2.7

Less Acetone Blank (mg) 4,0
Total Particulate (mg) lj]

/ :

Run No. _ 2 Volume (ml) 47/

Final Weight (g) 142, 34993 142,34 8¢

Initial Weight (g) 142, 2949142 2¢48 |~

Particulate Weight (g) n. 04 L/f Oob4Yn :

' ' Particulate Average (mg) __ (694.3

Less Acetone Blank (mg) ___ 3.7 _ \/
Total Particulate (mg) m

Run No. Volume (ml) SO

Final Weight (g) 142, 7852) | 14275719

Initial Weight (g) /9[,;). b YZ‘{ 142, @584 -~

Particulate Weight (g) A D2l 6. Oéj:f

Particulate Average (mg)
Less Acetone Blank (mg)

L3, b

Total Particulate (mg) [ §9.5 | _l/

Acetone Blank

Volume (ml1) 330

Final Weight (g) 142, 49 01| 142.4900
Initial Weight (g) 142 48 /1 1942.9841 | ~
Difference (g) N D00 w0l n 06{’%

* Note:

If greater than 7.9 mg/l, use 7.9 mg/1.

Average (mg)

éO

o Lo/

h/? M s

)\nalyst




, Inc.

Particulatc
| Back Half Analysis
%Q-(Og Location ___— a0 [ X
= A L
\a , Unit Tested Stal

Job Number =
Job Name L //
. . s [0

s IL\BW"'

] Volune (m1) 202 ‘
I _

m\p ﬂo.
Final Weight (g) . Ql}jl N-jl@l? . -
et vl C 5 171 13,00 sl P
39, >

| Initial Weight (g)
particulate Weight (8) mm
. particulate Average (mg) ___ =12 "——
Less Ammonium Sulfate (mg) u.0 /

Total Particul ate (mg)

Final Weight (g)

lf’articulate Weight (g) m
_ particulate Av , .
Less Apmonium sulfate (mg) =
_29.30

ticulate (mg)

-
| Total foit™

Final Weight (g)

'_i ~ Run No. -2 — |
Migg 1, 71 W ' -
<] Yot /[/ B

o a1 Weight (8)

L s ,
l“ Jate Weight (8) 0 ,05% ) -

v particulate

'm - e . ‘
| 1 (ne)
| ' farticulate (mg) @:




Al

SULFUR TRIOXIDE EMISSION DATA

MLy x (MLp-MLg) x N x 40

MLA

¢

' ‘ -6
Cso5 = PPm SO, X Qg x 299.1 x 10

Cs = 7.

Cso 3

Job Number %264 Location [/()a. O, T)(
Job Name |lelvia o/"HCw\A (‘ﬂmom‘(‘ Unit Tested K [n 51‘6?.,/'} |
Run Number / ) 3
Date £)2/83 | 8/2/33 | 5/o/52
Time 0837~ | 1/e0— | /522~
/913 /244 /Soe
N - nommality of BaCl, O. 0160 0,0-/00 O.0/ 00
MLy - ml in impinger 202 Q55 g/g' ,
MLy - ml in aliquot 10 . (O 10
MLg - ml of BaCl, to titrate 0 35 0.0 0.30
MLgp- ml of BaClz to tij:rate blank 0’05 0‘05 005 _
Ty - average gas meter temp., °F /o Z //Z Jo8
V. - volume of dry gas sampled
M @ meter conditions, ft,3 S¢. 25| S7.327 |s8. 062
Pp - barometric pressure, 'Hg Abs. 29.¢ 2 9. 6o 29.58
Q --:Egggaﬁgsczgéﬁgog:y SSCFM |27 609 |123,/2¢6 |/24 080
’ /) 4 7
Ci - S0, in impinger, mgs o} 9[ 54 ol oL
ppm SO, 0.5 ). | 0.4
CSO3 - emission rate of 803, 1bs/day /9'1 42,01 /5,4—
Cs - emission rate of S, 1bs/day 7.6 /6.8 ¢. =y
*68°F, 29,92 "Hg (20°C, 760 mm Hg) )
| ppm S0, - 0:6021 x C1 X (Ty + 460)

Vme

MULLINS ENVIRONMENTAL TESTING CO., INC.

_




Mullins Environmental Testing Co., Inc,

Particulate Analysis EPA Mcthod 5

Back Half Analysis

. Job Number cg?/‘bq Location __ DL)&(O# TX

Job Name l—d’\fg\f\ ?OF—HOV\(J Conont Unit Tested -KL/r\ Stack
Desiccator Time In 1Yoo 3/5’/3’} 142¢ f///c 0 29 E//o/e_?
Desiccator Time Out 1413 8)¢/e3| 08 23 gl 14)30 21tz
Run No. / Volume (ml) 2¢@é-
Final Weight (g) 143, 8201 1438208 | /43. ¢a0q
Initial Weight (g) 193 . 78/ 7| 431817 | 14379817 | —
Particulate Weight (g) M. 03 Q_L[ 0.03 9 / 0,63 922
Particulate Average (mg) 39 =
Less Ammonium Sulfate (mg) 4.0

Total Particulate (mg) | 2L, 0]

Run No. iy Volume (ml) R &g
Final Weight (g) 143, £984] N3. 5922
Initial Weight (g) )43. 5599 142.5599 | ~
iarticulate Weight (g) O D3 28 ) 035)_;/ _
' Particulate Average (mg) 38, §
Less Ammonium Sulfate (mg) q, 2
Total Particulate (mg) | 29.3] \/
Run No. 3 "Volume (ml1) &Ig
Final Weight (g) ISY., 229 }S'q,a_:)_7_l'/ | <4, QQJC,
Initial Weight (g) 154. 2006|154, 2006 | |SY. 2006 | .~
Particulgte Weight (g) 0,027281Gpab8 0,027 0
Particulate Average (mg) 20, ‘3

Less Ammonium Sulfate (mg) 2

Total Particulate (mg) | 23. 3 |




. l”\/l J l” A LN
( NOx EMISSION DATA

Job Number_ £33 -4 9 . ’
Client £ pfucl foot buwd Gonimnt Co. vate Z Auguct /983
Unit Tested Kl-/_ﬂi S:-Azeé Run Number /

Flask Number 2 4-2 d—? 4—4}- 14.'1”91_.
Tine 0B2 0947 o2z |/0/7

Initial Barometric Pressure, 'Hg Abs. 92,50 |29. 50 2950 |29.50

Initial Manometer Reading, ''"Hg Abs. --2?20 174 20 __,25 o0 |-2%.00

Py - Initial Pressure of Flask, '"Hg Abs. /’ 30 / 30 /,{D J.So
Ty - Initial Temperature of Flask, °F (94 99 |/, ) | /04
Vg - Volume of Flask, ml 2067 2045 2077 | 2047

Final Barometric Pressure, '"Hg Abs. Z9 ) 29.40 |29 4o 129.40
Final Manometer Reading, "Hg Abs. (.50 _ /. %5 _.../ eo|=-Z2-00

Pg - Final Pressure .of Flask, 'Hg Abs. 2%.12 | 272.75|2%.00|27.60
Tg - Final Temperature of Flask, °F g4 34_ £ gs

HgNO, - micrograms of NOp 974 A //44,/ 1218.2.| ]2Seo.0

_ Volume of sample at : ‘ /

S " conditions*, ml /777 117278 (1781 |17z

ppm NO2 - Concentration of NOp, ppm 2.86.9 | 344.3 757.8 | 33/.8 | 342.7
CN02 - Emission Rate of NO,, 1bs/dscf* ?,4—2,74/55 4,'///\,,;5' 4. 27)(,;: 4,§'¢>(,;‘ 4,09;(/3:
* 68°F, 29.92 "Hg (20°C, 760 mm Hg) v v 4 v /
. 528 (V, - 25) Py P, o

s 29.92 Tp + 460 ~ T, + 460 = "

523 x ug NO2
ppm NO, = — = ppnm
s
pg NO 3 ng NO
CNoy = —y— X — lb/f“ = 6.243 x 10 —; 2 - 1bs/dscE
3 1.6 x 10" pg/ml s
- MULLINS ENVIRONMENTAL TESTING CO., mc.—'—J
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(" NO_ EMISSION DATA
Job Nunber, &3 ~& I
Client Lol i) (or & . Date Z 7 /957
Unit Tested & /us S Fack . Run Number 2z
Flask Number 45 4—’6 4: 7 4‘3 /4*4%/“'-7‘-
Time oo |111s |//30 |[)4S
Initial Barometric Pressure, '"Hg Abs. 9,52 |29 4.5 29 4.5 2744—5
Initial Manometer Reading, “Hg Abs. -23.20 ..28.20 -7F.00 L 2%.)0
Py - Initial Pressure of Flask, "Hg Abs.| , 39 | /,28 (48 | /.38
Ty - Initial Temperature of Flask, °F 99 |/p3Z |/07 | /o5
Vg - Volume of Flask, ml 20 sLé 2037 | 2055 |208S5
Final Barometric Pressure, 'Hg Abs. 7940 29/60 29.60\129.40
Final Manometer Reading, 'Hg Abs, - p ,52) ~0 4,0 -—Z-#D ,_;/,éo.
P. - Final Pressure of Flask, "Hg Abs. 20.10 |29.20 |27. 20 23 00
Tg - Final Temperature of Flask, °F | 28 g é gé AS
#gNO, - micrograms of NO3 /30t 112172.8 |1312.2 |12/ 2
Volume of sample at
5-conditions*, ml /?37 /3/8 /é9, ,73G ‘/
ppm NO2 ~Concentration of NOy, ppm 378 2 77?,[ 4’07,§ $82.0 |35¢.9
Cno, - Emission Rate of N0y, bs/dscf* | g ¢ 3°|4, S305 |4. 800" [T %0 |4, 42755°
* 68°F, 29.92 "Hg (20°C, 760 mm Hg) v/ v’ v / -
v = 528 (VF - 25) PF PI o
s = 29.92 Tp + 460 ~ T + 460| = "
523 x ug NO2
ppm NO, = - v = ppm
s
ug NO 3 ng NO
’ Chog = —7 2 1 1"/:" = 6.243 x 107° 7 2 - 1Ibs/dscf
s 1.6 x 10" pg/ml s

MULLINS ENVIRONMENTAL TESTING CO.,, INC.J
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NOx EMISSION DATA

Job Number 53-’6?

Client Ledigh fortland CouemI . Date =Z 4:;741:7"/?33
Unit Tested £,/ e Stxcd Run Number =
Flask Number 49 S < /] < 7 ,{]—;«44-474.
(412 | 1427 |[442 1457
Initial Barometric Pressure, ""Hg Abs. 2’?‘{,{ 2%4{ Z? 4.5‘ 2-9 4_5
Initial Manometer Reading, 'Hg Abs. Y78.20 23,00 -29.20 |-28.]0
P; - Initial Pressure of Flask, 'Hg Abs. /’ Z{ /‘4,5 /’25 /‘35
Ty - Initial Tempefature of Flask, °F /02’ /DD /00 /02
Vg - Volume of Flask, ml 20?4 Zoss | Zoze | 207/

Final Barometric Pressure, "Hg Abs. 29,40 Z? éo =940 |29. 40

Final Manometer Reading, ''Hg Abs. -2.20 |—|.Fo |-2.30 - /). 00

P - Final Pressure of Flask, "Hg Abs. |74 4p 27.%0 27.32 |2%4.60

Tg - Final Temperature of Flask, °F 8s 34 £ g_S"

HgNO, - micrograms of NO2 /257’7 )220,4 | }))o. 2 |]237. 3
Volume of sample at ;

S 7 conditions*, ml ,70L" 1738 /678 /308 v~
ppm NO2 - Concentration of NO;, ppm '3-70’ g -3@7,3 ?4/’9 -3-5-7,? 35?'5
CNO, - Emission Rate of NO,, lbs/dscf* 4,14.;5,55 4. 3830 4. 085 |4, 27%/5 |4 29x/6
* 68°F, 29.92 "Hg (20°C, 760 mm Hg) 4 Vv v / v
. 528 (Vg - 25) Pe ) P o

s 29.92 TF + 460 TI + 460

523 x ug NO2
ppm NO2 = v = ppn
s
.~' ug NO 3 ug NO
CNOZ = v 2 X 1 lb/ft = 6.243 x 10_5 v 2 . 1bs/dscf
s 1.6 x 10" pg/ml 5

MULLINS ENVIRONMENTAL TESTING CO,, INC.—)




CS = Cs02

2

1o Nombor ?3—647 S0; EMISSION DATA Loeation LUaco; T
Job Name [ ¢hiah Fortlo ad Unit Tested Kiln Stack
Run Number : | 2 =
@ 8/2)83 | 8/2)83 | 8/2/63
e | a1
[N~ nomatity of Bact, 0.0100_] 0.0100] 0.0100
Ivﬂ..I -ml in impinger #1 —_— _— —_—
'VILI -ml in impinger #2 2273 347 gg}
IMLI -ml in impinger #3 325/ 3/7 34\3
1Ly -ml in aliquot #1 _ — —_
IMLA-ml in aliquot #2 "O [, 0 e
fLp - ml in aliquot #3 10 10 |9
I'dLB--ml of BaCl, to titrate #1 —_ — —
|MLB-m1 of BaCl, to titrate #2 -”ﬁg ' 11.$0 10.00
flg - ml of BaClp to titrate #3 l, 30 | {o 1.20
IMLBB -ml of BaCl, to titrate blank | 0 ns’ | 0,05 | 0.05
Jm - average gas meter temp., °F Jo 2. /3 Jo8
'n” & meter conditions. fo.s. | sz.351|57.397 |ss.062
Py - barometric pressure, ''Hg Abs. 29.42 Z9 6o | 29.58
s - ‘;’Eiﬁﬁafﬁscﬁﬁﬁfioﬂﬁf schu 127, 607 )2.3,)36| /26 080
=CI - 502 in impinger #1, mgs —_ — a—
vj - SO, in impinger #2, mgs /234'3 /3 O“)L- F /05’7'/
'f - S0 in impinger #3, mgs 120 /9. 7] 12. 6
CT - total S0z in impingers, mgs /2478 / 3/3,4/4 /069,7
pm S0 32/.3 | 334, | 268
C5p, - emission rate of 507, 1lbs/day 9308, '7 9332.3 | 8 0lS$.8
Lg - emission rate of S, lbs/day 49043 49/9.9 2007.9
68°F, 29.92 "Hg (20°C, 760 mm Hg) ' 0.7513 x Cg x (T + 460)
,_ ML; X (ML - ML) x N x 32 ppm SO, = VP,
t Mha Cso, = PPm SO, X Qg x 239.2 x 10°%
CT = CI #1 + CI #2 + CI #3




Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

~Job Number __£3 (7 Date Analysis Completed g//aj £3
Job Name Coslle 4 Comet  Unit Tested (|l nter C.dOlﬂr’
Location L()a‘(_o; Z“,(

S S

Run No. ) 2 {

Particulate on Filter (mg) A0 373 12, ¢

Particulate in Front Wash (mg)* 20,2 2.3 | 23

MF (mg) 420 | %96 | 3¢.9

Particulate in Impinger #1 (mg)** I. 9 2.7 G.7

MT (mg) 4.9 | (a3 Lf-'l._(o

* Less Acetone Residue

** [Less Ammonium Sulfate

L




Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method 5

Stack Filters

Job Number 73-(9‘? Location M)a(o,. TX
Job Name /oA, 7 Unit Tested (./l'r\l/pr Cooler

Desiccator Time In 1100 3%//33 1410 g/g/f_?
Desiccator Time Out 1qod ?)8)¢3 | p742 Yher.
Run No. | Filter No. B -¢%
Filter § Particulate _
+ Tare Weight (g) 2.490~ |2,4890
Tare Weight (g) NES-Yoe I LN s
Filter § Particulate (g) |04 (, B2 0L(6 9

Filter § Particulate Average (g) . 662 |

Initial Filter Weight (g) 0.W41l3
_ Total Particulate (mg)

Run No. - o Filter No. B-gj
Filter § Particulate
+ Tare Weight (g) 2152 1us13 9
Tare Weight (g) .22-19 |[8a 0 |~
Filter § Particulate (g) [ (9 2 3’ (9 29

Filter § Particulate Average (g) O, 3)

Initial Filter Weight (g) .6 g‘gX
' Total Particulate (mg) Im] l/

Run No. _ 3 Filter No. -8
Filter § Particulate '
+ Tare Weight (g) 2,42 79 2,734,'7
Tare Weight (g) ). €218 |)82.07 | ~
Filter & Particulate (g) |0.( (b @] 0.0 O

Filter § Particulate Avefage (g) O.06b Q|
Initial Filter Weight (g) 0.6$ 33

Total Particulate (mg) m\/

V.

alyst




Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method §

Front Wash

Location [/(_)a.go; 77(

Job Number 3‘Qq -
Unit Tested((inker Cepler Stack

Job Name Lzh:ﬂl\ f r'HaVVJ (’ememf

a9 Ys/23logis ¥/
0810 89/pz 10807 Yjg

Desiccator Time In 08 23 8)10(¢3

Desiccator Time Out

Run No. l

Volume (ml) 76

Final Weight (g) 14n IS 12 1401523 l14e. 1S9
Initial Weight (g) o, 12 /7 1o 1 Do (xl] |~
Particulate Weight (g) 0.059451 00306 643l O
Particulate Average (mg) _ 30.% _
Less Acetone Blank (mg) Yl |/
~Total Particulate (mg) [ 6. 2]
Run No.  2- Volume (ml) dso
Final Weight (g) 190.9013 | 190 56'2
Initial Weight (g) 140, q35?l 140 9354 | -~
Particulate Weight (g) 0. 029 p.onc g
' Particulate Average (mg) 2S5,
Less Acetone Blank (mg) = 2.(»
Total Particulate (mg)
Run No. 3 Volume (m1) G 10
Final Weight (g) 14,9910 141.891 Y4
itial Veight @ |/d1. 9633| [T~
Particulate Weight (g) o.0271lpn.02 4 )
Particulate Average (mg) 27.9
Less Acetone Blank (mg) , ,
Total Particulate (mg)
Acetone Blank Volume (ml) _LLLLS_
Final Weight (g) [4], S3230 14]1.532%
Initial Weight (g) 1. SRIELN LS8R | ~
Difference (g) 92,0025 Ovpun
. Average (mg) 3.2 /
g * mg/1 g, :-"‘

* Note: If greater than 7.9 mg/l, use 7.9 mg/l.

la\(M,L;k

N Ana l‘yst
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Job Number

Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method 5

Back Half Analysis

L9

Location

Job Name M‘q_b_pﬂr_x‘iad_f’zmeﬁ_

uhco, TX

Unit Tested (Jinhor (oolkr Stact

Desiccator Time In

1900 ¥/s/53

08 & A

0K23 Slo/es

| Desiccator Time Out b&lo Z/Z/ﬁ Q60 8/,‘0’]‘,, |q17 8/n/ge
Run No. [ Volume (ml) 4O
Final Weight (g) 14 ] %23 14! B4
Initial Weight (g) 141 20| 141,830 | /
Particulate Weight (g) .02 )bl n.0p ) |

Particulate Average (mg) l. 9
Less Ammonium Sulfate (mg) i
 Total Particulate (mg) { G ]/
Run No. 2 Volume (ml) 47
Final Weight (g) J4D €932 142, 82';/5' [4Q. @ 280
Initial Weight (g) 142 92211 1928831 [/492.¢22] | ~
Particulate Weight (g) popl l &, 003‘7'- _ 0._Q0 29
' Particulate Average (mg) A ] :
Less Ammonium Sulfate (mg)
Total Particulate (mg) | 2.7 | V//
Run No. 2 Volume (ml) !_-ZQH _
Final Weight (g) [42.7576s] 142.75 1 | 1421576
Initial Weight (g) /42,7507 11492.2507 | 142. 35072 | — _
Particulate Weight (g) 000538 000 Y| p Op L9
Particulate Average (mg) Cq.:7
Less Ammonium Sulfate (mg)
Total Particulate (mg) | L7 j-/




NOy Analysis

Job Number 92-9 Unit an .S‘fact
Client Lef\:j;h Poptland Cement pate  ¥/5/% 3
Sample Run Flask Volume Aliquot
Number Number Number (ml) (ml) Absorbance pgNO3
/ ) 41 50 /1S 0.{?0 374 6
> l {2 | ] 0.5%0 [144.]
3 ! {3 J N 0575 l|l2i82
s I Jyf ' 0.590 | izso0
s 2 45 100 0.322 |)15¢44
(o 2 ¢ oS/ =28
7 2 {7 .3/ 1 [2¢2.8
¥ 2 4y N Roo lizil.2
1 3 {9 0. 235 12077
10 3 Y2, O 2T |)z2z04
[ 3 5 0 263 |I//o.Z
(> 3 S D.292 112523
Standards
Abs. _ Abs.
10 0. 160 300 0 ¥60
200 0.309 400 () &40 :
— , 3$
Y, 309 v, (1:35-(90“g
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APPENDIX F

Plant Operational Data

MULLINS ENVIRONMENTAL TESTING CO., mc.y




(LEHIGH)

. LEHIGH PORTLAND CEMENT COMPANY PO BoX e178

HIGHWAY 84 WEST
WACO, TEXAS 76710

817: 772-1110

August 8, 1983

Mr. Bill Mullins
Mullins Testing
METCO

Addison, Texas

Dear Sir:
Below, please find test results on stack testing that was
performed on August 2 and 3, 1983.

Kiln & Raw Material Parameters During Kiln Stack Tests on 8-2-83

Test # 1 "2 -3

Feed Screw Revs, 1361 1364 1445

Coal Usage 10.78 tons 10.78 tons 10.6 Tons

Clinker Production 53.5 tons 56 tons 59.4 Tons

Dryer Feed Rate 84 TPH 86 TPH 77 TPH

#1 ID Fan Inlet Temp. 415 430 430

#2 ID Fan Inlet Temp. 450 : 455 450

% 02 #1 Kiln 2.1% 1.8% 2.1% -

% 02 #2 Kiln 2.5% . 2.1% 2.4% N
Timé 8:39-10:18 11:00-12:4] 13:22 ~15:00 -

While conducting the three kiln stack sampling tests both

kilns and the three dryers were operating under normal plant practices.

There were no kiln upsets or delays.

Kiln Parameters During Clinker Cooler (Gravel Bed) Stack Tests 8/3/83

Test # 1 | 2 3
Feed Screw Revs, 380 793 397
Coal Usage 7.34 Tons 7.25 Tons 7.26
Clinker Production 3& 5 Tons Bé'Tons 36 8 Tons
Dryer Feed Rate Tl . .l
#1 ID Fan Inlet Temp.
#2 ID Fan Inlet Temp. 498 ' 502 300
: 502 505 495

$ 0, #1 Kiln

2 X 2% 2.4% 3.2%
$ 0, #2 Kiln 2.8%
Timé 3% 2.5% .

9:05-10:13 11:09-Not rec. 13:15 - 14:26

During the first two clinker cooler (gravel bed) stack sampling
tests there were no unusual kiln upsets or delays. Both kilns were
operating under normal conditions. While conducting the third test,
after 4 points had been taken, the back wash fans on the gravel bed
dust collector shorted out and kicked off. The sampling probe was
pulled from the stack at 13:23 and an upset condition was called.
After evaluating the problem the decision was made to conduct the
remainder of test 3 without the back wash fans. At 13:28 the probe
was placed back in the stack and all operating parameters re-set.




-2~

There was no change in the gravel bed Delta P or clinker cooler set-
tings. The only noticeable change was an increase in the stack
temperatures, The test was completed at 14:26. "

RCBuckner/ckn
cc: Frank DeVoaght - TACB

R. L. Norwood
C. W. Moore, Jr. . ‘ Robert C. Buckner

ess Engineer
C;,;:,/
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APPENDIX G

Visible Emissions Data

83-69 )
MULLINS ENVIRONMENTAL TESTING CO., INC.
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:. ~ Point of Emission:

3, 0500,

b
SOURCE NAME { - & .

ADDR.ESS;_MQ_,_ZTQ@

oasarwuw.é/é - MU///I;J’. T

DATE, _ £ /4uqu;7" [(FES

oy’ gg?é;ﬁﬁg Skeck

AMBIENT AIR TEMPERATURE:- 95
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APPENDIX H

Chain of Custody

83-69 | ;
MULLINS ENVIRONMENTAL TESTING CO.,, INC.




MULLINS ENV1RONMENTAL TESTING CO., INC.

Chain of Custody

.Job Number 5’3. 6T

Date(s) Sampled AM«S'}' .2) (4¢3

Job Name LG RTLAYD T Number of Tests /(l
Location Krom Ssack Waco T 323&523"1“ Arsost 81993
Unit Tested M&;_ 4 .
SOURCE SAMPLES '
Number of Partic- - :
Containers ulate SO0p 803 HpS Clp HyS04 Metals Other
Filter Container 11 v |
Front Wash 1] ; v’
Back Wash |
Impingér No. 1 [!] e v’
Impinger No. 2 18| | v
Impinger No. 3 / !] v/
Impinger No. 4 ) ’
Acetone Blank T ’/
NO, (N 2 1 Wy

Special Instructions

Date: glg !(5 Time: M-’&’Q Location:knv

Sample No. [ Recovered by&éw/‘mafw

Date: gzz_/ﬁ Time:}32 5 Location:_}@_
Date: Z Z@ Time: /{3y Location: ][ﬂ,)

i

glmples Received by:

2): /83  Jovo Y
for Transport Date: ®-3- ~Q3 Time: ]5]5

Date:

Samples Received at Lab b)"mnﬁm_lg/ﬂﬁd._'__ Date: M—ST“‘E 0%90_
' Time: ZSZ!:)

Samples Analyzed by:




MULLINS ENVIRONMENTAL TESTING CO., INC.

Chain of Custody

.Job Number 53—'49 - Date(s) Sampled 3 /4/’4:4:7" V57 %y
Job Name A&[;A R;.-M é;:-_!ﬂté. Number of Tests ///
7 _
Location ¢4 /4 co | TW ' : Date Results
AL, [ore Required 5 ,jb;g;f (983

Unit Tested C,l;l/:'&f‘ Cooler S-;Ltcé
SOURCE SAMPLES

Number of Partic-

Containers ulate S0p S0z HpS C12. HyS04 Metals Other
Filter Container // / (/
Front Wash [ [ v
Back Wash / ! ! v’

Impinger No. 1

Impinger No. 2

Impinger No. 3

Impinger No. 4

A

Acetone Blank

- NO

X

Special Instructions

Date: %Z;Zg} Time: //62 Location: Ude—

Date Time:/SZs Locat1on'

Sample No. Z Recovered by:

Sample No. & Z-  Recovered by;

Sample No. 3 Recovered by: Date: 5!325? Time: /§ 23 Location: l/m\_
Qamples Received by: \Ism for Transport Date: 3-—3'35T1me AW

Samples Received at Lab by\ b{m‘?@_ ( ymﬁ ' Date: 7 3 Time: ()00
Date Tlme*____

Samples Analyzed by'
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BILLY J. MULLINS, JR., President

Education Post Graduate Study in 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
Training at the University of Texas at Austin, February 1970.
Courses

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

Certification Registered Professional Engineer

Certified Visible Emissions Evaluator

Certified Fallout Shelter Analyst

Licensed Private Pilot (Multi-Engine-Land, Instrument)
Diplomat in the American Academy of Environmental Engineers

Professional Air Pollution Control Association - Past Chairman,
Memberships Southwest Section; Chairman - Consultants Committee

Source Evaluation Society - President
Texas Society of Professional Engineers
National Society of Professional Engineers
American Management Association

¥ - MULLINS ENVIRONMENTAL TESTING CO., INC.——)
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Technical

Experience

Research
Projects

Directed and performed stack sampling on over
1000 sources of which over 100 were sampled
simultaneously using more than one sampling
train at several points in the flue gas stream.
1972-present.

Directed and performed over 100 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.

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 harvestlng.
November 1974-April 1975.

Supervised and conducted a study by a lightweight aggre-
gate 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.

MULLINS ENVIRONMENTAL TESTING CO., INC._—)
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Publications Co-authored "Sulfur Compound Emissions of the Petroleum
Production Industry,' December 1974.

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

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

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

Teaching Served as a lecturer in the Environmental Protection

Experience Agency's training course number 450, "Source Sampling
for Particulate Pollutants' for two years from
January 1974 to October 1975.

Conducted a two-day training course entitled '"Technical
Assistance in Source Sampling'" at Iowa State University,
Ames, Iowa, for the Envirommental 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.

Conducted a two-day short course entitled "Performing
and Observing Source Sampling" at Dallas, Texas,

July 1976, May 1977, October 1977; at Lake Charles,
Louisiana, May 1977; and at Casper, Wyoming, May 1977.

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 Lincoln, Nebraska,
in March 1980 for the State of Nebraska, Air Quality

Control Division.
MULLINS ENVIRONMENTAL TESTING CO., mc.—)
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Education

Technical
Exgerience

Research
Projects

Teaching

ExRerience

LARRY WILLIAMS, Environmental Field Technician

B.S. 1974, Southwest Texas State University,
San Marcos, Texas, in Biology (Microbiology)
with a minor in Chemistry. Completed graduate
hours for Masters in Microbiology.

Participated in the sampling of over 50 sources,
including several which were sampled simultaneously
using more than one sampling train. Thoroughly
trained in all EPA testing procedures. 1982-present.

An Aerobiology Study of the Airborne Molds of the
South and Southwest United States. .

Isolation and Quantification of the Major Energy
Enzyme complexes of the Airborne Flagellated
Protozoan Bodo sp.

Seven years as Laboratory Instructor of Microbiology,
Pathogenic Microbiology, Immunology, Virology, and
Pathogenic Mycology.
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TIMOTHY P. BIELA, Environmental Field Technician

Education B.S. 1982, Southeastern Oklahoma State University,
' Durant, Oklahoma, in Conservation with a minor in
Biology.
Technical Participated in the sampling of over 25 sources,
Experience including several which were sampled simultaneously

using more than one sampling train. Thoroughly
trained in all EPA testing procedures. 1983-present.
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