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Source category: Portland Cement Date: 01/08/93

Plant name Lone Star Industries, Inc. Location; Maryneal, Tx
Testdate 6/18 - 6/20/80 Ref. No.: 17
Process : dry Basis for process rate . feed
r Emission | Process Volumetric
Type of Run rate, rate, |Emission factor flow rate, Concen
Source control | Pollutant | No. ib/hr ton/hr kg/Mg Ib/ton DSCFM %
rotary kiln  |fabric S02 1 0 422 0.0000 0.0000
with suspensio |filier SO2 2 0.23 42.3 0.00272 0.00544
preheater 802 3 0 42,2 0.0000 0.0000
(coal-fired) | average | 0.000906 | 0.001812 Rating : B
No. 1 803 1 0.47 422 | 0.00557 0.0111
S03 2 1.31 42.3 0.0155 0.0310
. ' S03 3 0.59 422 |  0.00699 0.0140
average 0.00935 0.0187 Rating : B
CO2 1 50,241 42.2 595 1,191 38,256 19.2
CO2 2 49,037 42,3 580 1,159 38,544 18.6
Cco2 3 49,642 422 588 1,176 40,320 18.0
average 588 1,175 Rating : B
rotary kiln  |fabric 802 1 0 42.2 0.0000 0.0000
with suspensio [filter 802 2 0 42.1 0.0000 0.0000
preheater S02 3 0 42.2 0.0000 0.0000
(coal-fired) average 0.0000 0.0000 Rating : B
No. 2 S03 1 0.45 422 |  0.00533 0.0107
S03 2 0.28 42,1 0.00333 0.00665
| S03 3 0.85 42.2 0.0101 0.0201
average 0.0062 0.0125 Rating : B
Cco2 1 45,364 42.2 537 1,075 39,477 16.8
CO2 2 46,906 421 657 1,114 40,339 17.0
CO2 3 41,653 42.2 494 987 40,597 15.0
_ average 529 1,059 Rating : B
rotary kiin  {fabric S02 1 0 42,8 0.0000 0.0000
with suspensio [filter S02 2 0.52 422 0.00616 0.0123
preheater S02 3 0.22 42,2 0.00261 0.00521
(coal-fired) average 0.00292 0.00585 Rating : B
No. 3 S03 1 0.27 42.8 0.00315 0.00631
03 ] 2 03| 422] 000355 | 0.00777 ]
803 3 0 422 | 0.00000 0.00000
average 0.00224 0.00447 Rating : B
| CO2 1 47,345 42.8 553 1,106 38,032 18.2
CO2 2 52,253 422 619 1,238 37448 | 204
CO2 3 50,998 42.2 604 1,208 37,656 19.8

average 592 1,184 Rating : B
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MULLINS ENVIRONMENTAL TESTING CO., INC.
P. O. Box 598
Addison, Texas 75001 + (214) 980-1843

July 29, 1680

Mr. Roy Blankenship

" Lone Star Industries, Inc.
P.0. Box 1635

Sweetwater, TX 79556

Dear Mr. Blankenship:
Enclosed arz four copies of the report of the Source Emissions Survey
of Lone Star Industries, Inc.'s plant located in Maryneal, Texas,

which was performed on June 18, 19 and 20, 1980.

Also, -attached are the NO, Emission Data taken from Kiln Number 2 Duct
on June 20.

Mullins Environmental Testing Co., Inc. appreciates the opportunity
to be of service to Lone Star Industries, Inc. If you have any
questions, please contact me.
Very truly yours,
MULLINS ENVIRONMENTAL TESTING CO., INC.
. _ - '
;2iéé%§ ,Q ‘ ;ZZZZaé%Z:n»ﬁ?é?g.
Billy J. Mullins, Jr., P.E.
President

BIM/vjir

Enclosures (4)
Attachment

Sc: Mr. Roy Click (with one copy of report and attachment)




MULLINS ENVIRONMENTAL TESTING CO., INC.
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l NO, EMISSION DATA
Job Number 80-54
I : Client Lone Star Industries, Inc. Date 6/20/80
l Unit Tested Kiln Number 2 Duct Run Number 1
Flask Number 1 2 3 4 Average
l Time 1945 1947 1950 1952
l Initial Barometric Pressure, "Hg Abs. 27.41 27.41 27.41 27.41
-] | Initial Manometer Reading, "Hg Abs. -26.10 | -25.90 | -25.90 |-25.90
l P; - Initial Pressure of Flask, 'Hg Abs. 1.31 1.51 1.51 1.51
Ty - Initial Temperature of Flask, °F 105 105 98 98
l Vg - Volume of Flask, ml 2028 2037 2050 2079
l Final Barometric Pressure, '"Hg Abs. 29.27 29.27 29.27 29.27
Final Manometer Reading, "Hg Abs. -0.05 -0.30 -0.20 0.00
l Prp - Final Pressure of Flask, "Hg Abs. 29,22 28.97 29.07 29.27
' Tg - Final Temperature of Flask, °F 77 79 76 78 y
' 77
ugNO, - micrograms of NO5. 2877.3 2475.8 | 3011.2 * | 2676.6 —_—
Vg - Volume of sample at standard ' ' |
l conditions*, ml 1841 1814 1841 1874
ppm NO, - Concentration of NO,, ppm 817.4 | 713.8 | 855.4 | 747.0 | 783.4
No, - Emission Rate of NO,, lbs/dscf* [9.76x10°[8.52x10 >[10.2x10> [8.92x15° [9. 35x10°
.2.. ad Q ) #
- * 68°F, 29.92 "Hg (20°C, 760 mm Hg) 5. 231.2| 206 [ 248.8 228. 228,48
528 (Vg - 25) Pp Py
vs = - m——1 = ml
29.92 Tp + 460 Ty + 460
523 x ugNo,
. ppmNOz = = Pppm
'YVs
1gNO, 1 1b/ft3 _g HEND,
b 4 6.243 x 10 = 1bs/dscf
Vs 1.6 x 109 pg/ml s s/




\:Y LONE STAR INDUSTRIES, INC. o pemo

Mail: P. O. Box 12449, Dallas, Texas 75225

August 22, 1980

g . .
/sl e/

A
o s

TO: George Messinger
FROM: Roy Click, Jr.
SUBJECT: S07 Emissions Report - Maryneal

Dear George,
Enclosed is the 509 emissions survey report for your review.

This report indicates 80, emissions are far below the allowable.

Sincerely,

-

Roy Click, Jr.
Regional Environmentalist

RC:ss
Enclosures



LONE STAR INDUSTRIES, INC.

Cament & Consiruction ifaterials Group

Maryneal P',a.rg.;.é

P. Q. Boxnge! 1639

Sweetwater, Texas 79555
November 13, 1979 (315) 288-3511

Mr. Jim Kamrath

Texas Air Control Boazxr
Permits Section

6330 Highway 290 East
Austin, Texas 78723

Dear Mr. Kamrath:

Re: Construction Permits C-59188, C-5918C and C-5918D
Lone Star Industries, Inc., Maryneal, Texas

In accordance with special provisious of the aforementioned
construction permits, the kilns located at Lone Star's cement
plant at Maryneal were sampled while burning natural gas as a
primary fuel -and were again sampled after coal was used as a
primary fuel. Ecology Audits of Austin, Texas performed said
tests,

Revised calculations of the pre-coal tests as well as caleculations
of tests made after coal burning are enclosed.

Yours very truly,

LONE STAR INDUSTRIES, INC.

RN Btantbinid,, 9,
R. M. Blankenship, Jr. @
-~  Plant Manager
RMB:ls
Enclosures

ce: G. Messenger - . H.
S. Y. Lathen - Dallas
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SOURCE EMISSIONS SURVEY
LONE STAR INDUSTRIES, INC.
KILNS 1, 2, AND 3
MARYNEAL, TEXAS
FILE NUMBER 80-54

INTRODUCTION

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

a source emissions survey for Lone Star Industries, Inc. in Maryneal,
Texas, on June 18, 19 and 20, 1980. The purpose of these tests was
to determine the concentrations of sulfur dioxide being emitted to

the atmosphere via the exhaust ducts of Kilns Number 1, Number 2, and

Number 3.

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 "Compliance Sampling Manual, Texas State Department of Health,

Air Pollution Control Services, October 1975."

\ 80-54 -1-
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SUMMARY OF RESULTS

The principal conclusions are as follows:

Kiln Number 1 Duct

1. The emissions of sulfur dioxide from the stack were equal to

0.08 pounds per hour, based on averaging the three tests.

2. The allowable sulfur dioxide emission rate as stated in the
Texas Air Control Board Permit is equal to 31.3 pounds per
hour. The actual emissions were 0.3 percent of the permitted

emission rate.

Kiln Number 2 Duct

1. The emissions of sulfur dioxide from the stack were below the

detectable limit of the method on all three tests.

2., The allowable sulfur dioxide emission rate as stated in the
Texas Air Control Board Permit is equal to 31.3 pounds per
hour. The actual emissions were 0.0 percent of the permitted

emission rate.

\ 80-54 -2
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Kiln Number 3 Duct

1. The emissions of sulfur dioxide from the stack were equal to

0.25 pounds per hour, based on averaging the three tests.

2. The allowable sulfur dioxide emission rate as stated in the
Texas Air Control Board Permit is equal to 34.4 pounds per

hour. The actual emissions were 0.7 percent of the permitted

emission rate.

\\\\h__ 80-54 -3-
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SUMMARY OF RESULTS
Kiln Number 1 Duct
Run Number 1 2 3
 Stack Flow Rate - DSCFM* 38,256 38,544 40,320
% Water Vapor - % Vol. 6.8 6.8 6.1
% €O, - % Vol. 19.2 18.6 18.0
% 0, - % Vol. 9.2 9.2 9.6
% Excess Air @ Sampling Point 94 93 100
Sulfur Dioxide Concentration - ppm 0.0 €. 0.6 y 0.0
Sulfur Diokxide Emissions - 1bs/hr g.3% 0.0 [ % 0.23 o, %7 0.0
Allowable Emission Rate
TACB - Reg. II - 1bs/hr 31.3 31.3 31.3
Sulfur Trioxide Concentration - ppm| - - 1.0 2.7 1.2
Sulfur Trioxide Emissions - lbs/hr 0.47 1.31 0.59
* 29.22 "Hg, 68°F |
|
- . 1,10 i -
A= ,.,-4-:_"“ *
G bj,% MR i
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SUMMARY OF RESULTS

Kiln Number 2 Duct

Run Number 1 2 3
Stack Flow Rate - DSCFM* 39,477 40,339 40,597
% Water Vapor - % Vol. 6.2 5.4 5.4
% €0, - % Vol. 16.8 17.0° 15.0
% 0, - % Vol. 10.2 10.0 11.4
% Excess Air @ Sampling Point 111 107 141
Sulfur Dioxide Concentration - ppm .7 0.0 0.0 .z 0.0
Sulfur Dioxide Emissions - lbs/hr 0.0 . 0.0 soop 0.0
Allowable Emission Rate

TACB - Reg. II - lbs/hr 31.3 31.3 31.3
Sulfur Trioxide Concentration - ppm| - 0.9 0.6 1.7
Sulfur Trioxide Emissions - lbs/hr 0.45 0.28 0.85

* 20,22 "Hg, 68°F

<
L]
4 '*.‘
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SUMMARY OF RESULTS

Kiln Number 3 Duct
Run Number 1 2 3
Stack Flow Rate -~ DSCFM* 38,032 37,448. 37,656
% Water Vapor - % Vol. 6.7 7.2 7.0
% Co, - % Vol. 18.2 20.4 19.8
% 0, - % Vol. 8.0 8.2 8.8
% Excess Air @ Sampling Point 69 76 87
Sulfur Dioxide Concentration - ppm co0 0.0 /,5¢ 1.4 £« 0.6
Sulfur Dioxide Emissions - lbs/hr _ .~ 0.0 . 0.52 J.uae 0.22
Allowable Emission Rate

TACB - Reg. II - 1lbs/hr 34.4 34.4 34.4

Sulfur Trioxide Concentration - ppmJ 0.6 0.6 0.0
Sulfur Trioxide Emissions - 1lbs/hr 0.27 ©0.30 0.0

* 29,22 "Hg, 68°F

0.6
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DISCUSSION OF RESULTS

Kiln Number 1 Duct

The three tests for 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 7.1 percent of the mean
value. The measured flow rates (Qg) for the tests were within

3.3 percent of the mean value.

The emissions of sulfur dioxide on the first and third tests were
below the detectable limit of the sampling method. The emissions

during the second test were only slightly above the detectable limit

of the method.

Kiln Number 2 Duct

The three tests for 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 9.2 percent of the mean
value. The measured flow rates (Qg) for the tests were within

1.6 percent of the mean value.

80-54 -
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The emissions of sulfur dioxide were below the detectable limit of

the sampling method on all three tests.

Kiln Number 3 Duct

The three tests for 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 4.2 percent of the mean
value. The measured flow rates (Qg) for the tests were within

0.8 percent of the mean value.

The emissions of sulfur dioxide were below the detectable limit of
the sampling method on the first test and only slightly above the

detectable limit on the second and third tests.

\ 80-54 -8-
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DESCRIPTION OF PROCESS OPERATION

Lone Star's Maryneal Plant is classified as a dry-process preheater
cement manufacturing facility; that is, all raw materials are ground

and blended in the dry state.

Raw materials used to manufacture cement at Maryneal consist of lime-
stone, clay, sand, and iron ore. These materials are then fed propor-
tionally to a dry process ball mill and ground to a fine uniform
powdered mixture called raw mix. This raw mix is then pumped to

large silos where it is blended to a desired chemical composition
which will produce a.quality cement clinker. Once this process is
complete, the raw mix is fed to a gas or coal-fired rbtary kiln and
suspension preheater system. Combustion gases pass through the
slowly rotating kiln and suspension preheater counterflow to the raw
materials entraining some of the smaller particles of raw materials.

These combustion gases contain carbon dioxide, sulfur dioxide, and

water vapor.

Inside the kiln, there are four main processes taking place at
temperatures varying from 900°F at the feed end to 2800°F at the
firing end. These processes are drying, calcination or decarbonation

of limestone, clinkering-liquid formation to form cement compounds,

80-54 -9
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and finally the cooling of clinker. The liquid, upon cooling, forms
hard masses. These hard masses are called clinker; and when cooled
by passing through a clinker cooler, they are conveyed to a storage
area. These hard masses are eventually transferred to a ball mill

where they are ground to a fine powder called cement.

The Maryneal Plant has three rotary kiln, preheater systems, each
having a kiln feed rate between 35 and 45 tons per hour. Process
data taken during the emission tests are included in Appendix G.
These data show the raw kiln feed to approximately 42.2 tons per
hour for each kiln, the coal feed varying from 3.75 to 3.9 tons per

hour.

\ 80-54 -10-
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DESCRIPTION OF SAMPLING LOCATIONS

Kiln Number 1 Duct

The sampling location on the exhaust duct of Kiln Number 1 is .approxi-
mately 25 feet above the ground. The sampling ports are located 16 feet
6 inches (4.20 equivalent stack diameters) downstream from the inlet to

the duct and 7 feet 10 inches (1.99 equivalent stack diameters) upstream

from the outlet of the duct.

Kiln Number 2 Duct

The sampling location on the exhaust duct of Kiln Number 2 is approxi-
mately 25 feet above the ground. The sampling ports are located 16 feet
6 inches (4.20 equivalent stack diameters) downstream from the inlet to

the duct and 7 feet 10 inches (1.99 equivalent stack diameters) upstream

from the outlet of the duct.

Kiln Number 3 Duct

The sampling location on the exhaust duct of Kiln Number 3 is approxi-
mately 25 feet above the ground. The sampling ports are located 16 feet
6 inches (4.20 equivalent stack diameters) downstream from the inlet to

the duct and 7 feet 10 inches (1.99 equivalent stack diameters) upstream

from the outlet of the duct.

80-54 -11-
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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

"Compliance Sampling Manual, Texas State Department of Health, Air

Pollution Control Services, October 1975."

A preliminary velocity traverse was made at each of the three ports

on each of the three kiln ducts in order to determine the uniformity
and magnitude of the flow. Several traverse points were checked for
cyclonic flow but none was found to be present. During the velocity
traverses, twelve traverse points were sampled from each of the three
ports on each duct for a total of thirty-six traverse points. During
the sampling for sulfur dioxide, samples of thirty-minute duration

were taken at the center of each duct using an EPA-type, heated,

glass-lined probe.

On all tests the sampling train was leak-checked 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.

80-54 ' -12-

MULLINS ENVIRONMENTAL TESTING CO., INC.




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

checked for clearance and the manometer zeroed before each test.

The 'back-half" of the EPA-type sampling train used on the three

Kiln Exhaust Ducts 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. The
isopropyl alcohol solution was checked for hydrogen peroxide con-

tamination and none was found.

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

same rate at which the sample was taken,

\ 80-54 -13-
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DESCRIPTION OF TESTS

Personnel from Mullins Envirommental Testing Co., Inc. arrived at

the Lone Star Industries, Inc. plant in Maryneal, Texas at 8:15 a.m.
on Wednesday, June 18, 1980. After meeting with plant personnel,
scaffolding was set up on the Kiln Number 3 Duct. The sampling equip-
ment was set up and the preliminary data were collected. Personnel
then stood by while the Number 3 Kiln attained the desired operating
load. When the kiln had reached the desired operating load, the
equipment was prepared for testing and the first sulfur dioxide test
on the Kiln Number 3 Duct began at 7:18 p.m. Testing continued until
completion of the third test at 10:00 p.m. The samples were recovered

and the equipment was moved off of the stack by 11:00 p.m.

On Thursday, June 19, work began at 8:30 a.m. The equipment was
moved on to the Kiln Number 2 Duct and the preliminary data were
collected, Personnel then stood by while the Number 2 Kiln attained
the desired operating load: Plant personnel decided to delay testing
until the following day, so the equipment was secured for the night

at 5:30 p.m.

\ 80-54 -14-
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On Friday, June 20, work began at 7:15 a.m. Kiln Number 2 was still
not up to load, so the equipment was moved off of the Kiln Number 2
Duct and moved on to the Kiln Number 1 Duct. The preliminary data
were collected and the equipment was prepared for testing. The first
sulfur dioxide test on the Kiln Number 1 Duct began at 10:03 a.m.
Testing continued until completion of the third test at 1:08 p.m.

The samples were recovered and the equipment was moved off of the
Kiln Number 1 Duct. The equipment was then moved back on to the

Kiln Number 2 Duct as the Number 2 Kiln had been brought up to load.
The first sulfur dioxide test on the Kiln Number 2 Duct began at

4:24 p.m. Testing continued until completion of the third test at

7:26 p.m.

The equipment was moved off of the Number 2 Kiln Duct 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 Lone Star Industries, Inc. plant in Maryneal, Texas

were completed at 9:00 p.m. on Friday, June 20, 1980.

\

Billy (4¥ Mullins, Jr., P.E.
President

80-54 ~15-
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APPENDIX A

Location of Sampling Points
Kiln Number 1 Duct

The sampling ports are located 16 feet 6 inches (4.20 equivalent
stack diameters) downstream from the inlet to the duct and 7 feet
10 inches (1.99 equivalent stack diameters) upstream from the outlet

of the duct. The locations of the sampling points are shown below:
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APPENDIX A

Location of Sampling Points
Kiln Number 2 Duct

The sampling ports are located 16 feet 6 inches (4.20 equivalent
stack diameters) downstream from the inlet to the duct and 7 feet
10 inches (1.99 equivalent stack diameters) upstream from the outlet

of the duct. The locations of the sampling points are shown below:

o~

53
9 '|44 /772" { /7 24 T g4"
¢ + 4
® & [
¢ .’ .
* Ad -
» ¢ ¢
. ¢ .
° - ¢
) ¢ .
I.
¢ ¢ r
II . ¢ ’
' .
I : : :

80-54

MULLINS ENVIRONMENTAL TESTING CO.,, INC.



L L

APPENDIX A

Location of Sampling Points
Kiln Number 3 Duct

The sampling ports are located 16 feet 6 inches (4.20 equivalent
stack diameters) downstream from the inlet to the duct and 7 feet
10 inches (1.99 equivalent stack diameters) upstream from the outlet

of the duct. The locations of the sampling points are shown below:
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APPENDIX B

Nomenclature and Equations
for

Calculation of Source Emissions

MULLINS ENVIRONMENTAL TESTING CO,, INC.




i 8
' Nomenclature for Particulate Calculations
English Metric
' Symbol Units Units Description
As in.2 m2 Stack Area
I Can gr/dscf g/dscm Particulate - probe, cyclone and filter
l 0 gr/dscf g/dscm Particulate - total
‘ gr/CF 3
l Cat @ stack g/m Particulate - probe, cyclone and filter
‘ conditions
gr/CF 3
au @ stack - g/m Particulate -~ total
conditions
I Caw 1bs/hr kg/hr Particulate - probe, cyclone and filter
_ Cox lbs/hr kg/hr Particulate - total
l Cp Pitot Tube Calibration Factor
' Dn in. m Sampling Nozzle Diameter
‘ %EA Percent Excess Air at sampling point
I g 32.2 Acceleration of gravity
ft/sec?
l %1 Percent isokinetic
%M | _ | Percent moisture in the stack gas by volume
' Md Mole fraction of dry gas '
l me mg mg Particulate - probe, cyclone and filter
MH 0 18 1b/lb-mole Molecular Weight of Water
2
QZPR, 29,92 '"Hg (20°C, 760 mm Hg)
l MULLINS ENVIRONMENTAL TESTING CO., INC.



(-

&\\\:-ié8°R, 29.92 '"Hg

English
Units
mg
1b/1b-mole

28.95 1b/
1b-mole

1b/1b-mole

HHg
Absolute

i
H20

HHg
Absolute

11
H,0
129,92 "Hg
ACFM
DSCFM

21.83 "Hg-

ft3/1b-mole-°R

°F
min
°F
528°R
£r3

dscf

fpm

ml

Metric
Units

mg
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

(20°C, 760 mm Hg)

Description

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

Net time of test

Stack Temperature
Standard Temperature
Volume of dry gas sampled @ meter conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total Water Collected in Impingers and
Silica Gel

MULLINS ENVIRONMENTAL TESTING CO., INC.




English Metric

Symbol Units Units _ Déscrigtion
| scf scm Volume of Water Vapor Collected @ standard
gas conditions
air 0.0748 1bs/ft3 Density of Air
PH. 0 1 g/ml Density of Water
51.63 lbs/ft3 Density of Manometer 0il

Standard Conditions: 68°F, 29,92 "Hg (20°C, 760 mm Hg)

stm, 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.?*

_ std
mstd T + 460

<
|

Pb + Pm

_ 13.6 ~

Vm = 17.65 V T 760 dscf
std

\') = dscf x 0.028317 = dscm

std

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

(Vw- gms SOZ - gms HzS) pH20 R TStd

Vv =

w
gas Pstd MH20 453.6

Vw = 0.0472 (V,, - gms SO, - gms Hy5) = scf
gas

\'j = scf x 0.028317 = scm

3. Percent moisture in stack gas.

Vw

oM = “gas : L 8
oM Vm " Vw x 100 %
std gas

\ + 528°R, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., INC,
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4. Mole fraction of dry gas,

_ 100 - %M
d 100

5. Average molecular weight of dry stack gas.

- 42 2] o 28 28
de = ECO2 X @+E&02 X 10(;]+EN2 X 100__]-1- ECO X 10;‘

1b/1b-mole

g/g-mole

6. Molecular weight of stack gas.

_ 1b
w = de X Md + 18 (I—Md) Toomole g/g-mole
7. Percent excess air at sampling point.
100 (%0, - 0.5% CO)
%EA 2
0.265 (%Nz) - (%02) + 0.5 (%C0O)
8. Stack Pressure.
stack pressure "H,0
PS = Pb + 3.6 = "Hg Absolute
p
s = "Hg Abs. x 25.4 = mm Hg

\ * 528°R, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., INC.




9, Stack velocity at stack conditions,

2g x Pman * P X MWair X (Ts + 460) x APS

Ve = C,60. - std .
12 x pair X s X MW x Tstd
(T, + 460) x &P, 1/2
V. = 5123.8¢C 3 = £pm
s P Ps X Mw
V. = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.

Tstd Ps

X X
d Ts + 460 Pstd

A
Qe = a7 Vs X Ag x M

0.123 V_ x A_ X My x P_
Q = T 450 = DSCFM

o
il

DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

Vs X As
Q = Trar ¢ A
Q, = ACFM x 1.6990 = m°/hr -

* 528°R, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., INC.
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12, Percent isokinetic.

Vmstd x (Ts + 460) x Pstd X 100 x 144
%1 =
T Dn2
Md X TStd X Ps X Tt X Vs X
1039 V. x (T + 460
51 = Mstd ( S )

2
Md X Ps X Tt X Vs X Dn

13, Particulate - probe, cyclone and filter.

m

C . = f X l g_I.‘_.
an Vm 64.8 mg
std
me.
Can = 0.01%4 v =  gr/dscf
mstd
an - gr/dscf x 2,290 = g/dscm
14, Particulate total.
Ly
a0 = 0.0154 x v = gr/dscf
Mstd
Cao = gr/dscf x 2.290 =  g/dscm

\ * 528°R, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., INC,




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

P (T_.J)

s std
C = (C X b4 x M
at an * Pstd (TS + 460) d

17.65 x C__ x P_ x M,
cC. = = gr/CF
at T_ + 460 gx/

gr/CF x 2,290 = g/m°

(@]
1

at

16, Particulate - total, at stack conditions.

17.65 x C XP xM
ao0 ]

d
= = F
Cau T, + 460 gr/C

3
au gr/CF x 2.290 = g/m

17. Particulate - probe, cyclone and filter.

_ 60 min 1 1b
Caw = Can * & X T * 7500 g1
Caw = 0.00857 x Can X Qs = 1bs/hr
c = 1bs/hr x 0.4536 = kg/hr

aw

18, Particulate - total.

c

ax 0.00857 x Cao xQ = l1bs/hr

S

Cax

\\\\h__ * 528°R, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO., INC.
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SOURCE EMISSIONS SURVEY
LONE STAR INDUSTRIES, INC.
: l MARYNEAL, TEXAS
FILE NUMBER 80-54
l SOURCE EMISSIONS CALCULATIONS
l Kiln Number 1 Duct
Symbol Description Units
l Run No. 1 2 3
Date 6/20/80 6/20/80 6/20/80
' Begin 1003 1135 1238
' End 1033 1205 1308
Pb barometric pressure "Hg Abs. 27.41 27.41 27.41
l : (mn Hg) (696) (696) (696)
Pm orifice pressure drop "HZO 0.350 0.350 0.350
l (mm H20) (8.9) (8.9) (8.9)
\Y volume dry gas sampled
n @ meter conditions fr,3 10.578 10.585 10.198
I (m3) (0.300) (0. 300) (0.289)
T avg. gas meter temp. °F 81 89 95
l (°C) (27) (32) (35)
Vm volume dry gas sampled
std @ standard conditions* dscf 9.468 9.336 8.898
l (dsem) (0.268) (0.264) (0.252)
VW ' total H,0 collected,
l impingefs § silica gel ml 14.7 14.5 12.3
Vw volume water vapor
gas collected @ standard
conditions* scf 0.694 0.684 0.581
(scm) (0.020) (0.019) (0.016)
l M moisture in stack gas :
‘ by volume % 6.83 6.83 6.13
l \ * 68°F, 29.92 "Hg (20°C, 760 mm Hg)
l MULLINS ENVIRONMENTAL TESTING CO., INC.
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I Source Emissions Calculations \
Lone Star Industries, Inc.
Kiln Number 1 Duct
. File Number 80-54
Symbol Description Units
_l My mol fraction of dry gas  --- 0.9317 0.9317 0.9387
l co, % 19.2 18.6 18.0
0, % 9.2 9.2 9.6
l N, 5 71.6 72.2 72.4
%EA excess air @ sampling
l point % 94.1 92.6 100.1
MWd molecular weight of
dry stack gas 1b/1b-mole 31.44 31.34 31.26
' (g/g-mole) (31.44) (31.34) (31.26)
MW molecular weight of
l stack gas 1b/1b-mole 30.52 30.43 30.45
(g/g-mole) (30.52) (30.43) (30.45)
l APs velocity head of stack
gas "H20 1.376 1.399 1.541
(min HZO) (35.0) (35.5) (39.1)
' T, stack temperature °F 547 556 559
(°C) (286) (291) (293)
l Ps stack pressure "Hg Abs. 27.72 27.73 27.78
(mm Hg) (704) (704) (706)
l Vs stack velocity @ stack
conditions : fpm 5,385 5,472 5,688
(m/sec) (27.36) (27.80) (28.90)
l As stack area :i.ni2 2,252 2,252 2,252
(m<) (1.45) (1.45) (1.45)
l Qs dry stack gas volume @
standard conditions* DSCFM 38,256 38,544 40,320
(dscm/hr) (64,997) (65,486) (68,504)
I Qa- actual stack gas volume ‘
@ stack conditions ACFM 84,214 85,574 88,949
' (m3/hr) (143,080)  (145,390)  (151,124)
\ * 68°F, 29,92 "Hg (20°C, 760 mm Hg)
l MULLINS ENVIRONMENTAL TESTING CO., INC.




ﬁce Emissions Calculations \
Lone Star Industries, Inc.

Kiln Number 1 Duct
File Number 8Q-54

Symbol Description Units
l T, net time of test - min. 30 30 30
Dn sampling nozzle diam. in, ———- -—-- -—--
I (m) (-==-) (----) (----)
%1 percent isokinetic % ———- -——- -——
' me particulate - probe,
_ cyclone and filter mg ———— S ——
I m, particulate - total mg _—— ——— ———
an particulate - probe,
' cyclone and filter gr/dscf* ~—— -—— ————
(g/dscm) (----) (-=--) (-=--)
' Cao particulate - total gr/dscf* ———- — _——
(g/dscm) (===-) (-=--) (===-)
' Cat particulate - probe,
cyclone and filter @
stack conditions gr/cf —— —— —_———
l (g/m3) (----) (===-) (--=-)
Cau particulate total @
stack conditions gr/cf ——— ——— m_———
l (g/m3) (----) (----) (----)
: (o w particulate - probe,
l a cyclone and filter 1bs/hr ———- ———— ——
(kg/hr) (--=-) (--=-) (----)
I ax particulate - total i1bs/hr ———— ———— ——_———
(kg/hr) (----) (-==-) (----)

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

l MULLINS ENVIRONMENTAL TESTING €O, INC,




Client Lone $tar Industries, Inc. 50, EMISSION DATA Job Number 80-54
- ‘ __--__l
llt Tested XKiln Number 1 Duct

I'un Number 1 2 3
ate 6/20/80| 6/20/80 | 6/20/80 |
1003- 1135- 1238- | - S,
I'.I.me 1033 1205 1308 :
W - normality of BaCl2 : 0.0098( 0.0098 0.0098
I.LJ - ml in impinger #1 -~ ——-- am—— m.,'
ML, - ml in impinger #2 248 268 304 I
IILI - ml in impinger #3 - 288 287 334 S
ItA - ml in aliquot #1 ——— ———— ————
4 - Wl in aliquot #2 10 10 © 10
t
llLA - ml in aliquot #3 10 10 10
MLB - ml. of BaCl2 to titrate #1 a—— ———— ——— :
|
g - ml of BaCl, to titrate #2 0.05 0.10 0.05 !
I!:B - ml of BaCl, to titrate #3 10.05 0.05 |- 0.05
BB " ml of Baa.Cl2 to titrate blank | ~ 0.05 0.05 0.05
|
II - average gas meter temp., °F 81 . 89 95
v - volume of dry gas sampled
@ meter conditions, ft.3 10.578| 10.585 10.198
b - bérometl:ric”pressure, "Hg Abs. 27.41 27.41 27.41
1
| . Stack gas volume dry € =
l standard conditions, *SCFM 38,256 38,544 40,320
|E - Sdz in Impinger #1, mgs —-- a——- ——-
| - 80, in Impinger #2, mgs 0.0 0.4 0.0
|lI - S0, in Impinger #3, mgs 0.0 0.0 0.0
C.. - total 502 in Impingers, mgs 0.0 0.4 0.0
m SO 0.0 0.6 0.0
I‘SOZ - emission rate of SOZ’ 1bs/day 0.0 5.5 0.0
- emission rate of S, lbs/day - 0.0 2.8 0.0
.68°F, 29.92 "Hg (ZOOC, 760 mm Hg) 0.7513 X CT X (Tm + 460)
ppm S0, =
- V_ P
l c . MLI X (MLB MLBB) XNX 32 _ o b
I ML, Cgo. = PPm SO, X Q_ X 239.2 X 1076
2
=C, #1 + C, #2 + C. #3
l Cp =G 1 I . . Cso,




I \
. SULFUR TRIOXIDE EMISSION DATA
l Job Number 80-54 Location Maryneal, TX
I Job Name_Lone Star Industries, Inc. Unit Tested_ Kiln Number 1 Duct
Run Number 1 2 3
l Date 6/20/80 | 6/20/80 6/20/80
. 1003- 1135- 1238-
l Time 1033 1205 1308
N - normality of BaCl, 0.0098 0.0098 0.0098
l ML; - ml in impinger 227 244 252
MLy - ml in aliquot 10 10 10
l MLg - ml of BaCl, to titrate 0.15 0.30 0.15
I MLpp - ml of BaCl, to titrate blank 0.0S 0.05 0.05
T, - average gas meter temp., °F 81 89 95
I y_ . volume of dry gas sampled
m - @ meter conditions, ft.3 10.578 10.585 10.198
l Py - barometric pressure, 'Hg Abs. 27.41 27.41 27.41
Q stack gas volume dry @
I S ~ standard conditions, *SCFM 38,256 33,544 40,320
CI - S0z in impinger, mgs 0.9 2.4 1.0
ppm S0z _ 1.0 2.7 1.2
Cgo - emission rate of SO3, lbs/day 11.4 31.4 14.2
3
Cg - emission rate of S, 1lbs/day 4.6 12.6 5.7

*68°F, 29.92 "Hg (20°C, 760 mm Hg)
0.6021 x Cp x (T, + 460)

_MLIxMLBxNx40 ppm S0z = VP
C; = mb
MLA -6
C503 = ppm S0z x Qg x 299.1 x 10
. - Csog
§7 2.5

MULLINS ENVIRONMENTAL TESTING CO., INC.
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SOURCE EMISSIONS SURVEY
l LONE STAR INDUSTRIES, INC.
MARYNEAL, TEXAS
FILE NUMBER 80-54
' SOURCE EMISSIONS CALCULATIONS
l Kiln Number 2 Duct
Symbol Description Units
l Run No. 1 2 3
Date 6/20/80 6/20/80 6/20/80
l Begin 1624 1736 1856
l End 1654 1806 1926
Pb barometric pressure "Hg Abs, 27.41 27.41 27.41
' (mm Hg) (696) (696) (696)
P orifice pressure drop  "H,0 0.350 0.350 0.350
n (mid H,0) (8.9) (8.9) (8.9)
' v volume dry gas sampled
n @ meter conditions £t,3 9.969 10.760 10.684
l (m3) (0.282) (0.305) (0.303)
T avg. gas meter temp. °F 103 104 102
l O (39) (40) (39)
Vm volume dry gas sampled
std @ standard conditions* dscf 8.574 9.238 9.206
' (dsem) (0.243) (0.262) (0.261)
VW total H,0 collected,
I impingefs § silica gel ml 12.0 11.2 11.2
' volume water vapor
wgas collected @ standard
I conditions* scf 0.566 0.529 0.529
- (scm) (0.016) (0.015) (0.015)
' %M moisture in stack gas
by volume % 6.20 5.41 5.43
l \68“& 29.92 "Hg (20°C, 760 mm Hg)
I MULLINS ENVIRONMENTAL TESTING CO., INC.




@ce Emissions Calculations

Lone Star Industries, Inc.
Kiln Number 2 Duct
File Number 80-54

Symbol Description Units
l Mcl mol fraction of dry gas -~-- 0.9380 0.9459 0.9457
l CO2 % 16.8 17.0 15.0
02 % 10.2 10.0 11.4
I N, % 73.0 73.0 73.6
%EA excess air @ sampling
l point % 111.5 107.0 140.7
de molecular weight of
dry stack gas 1b/1b-mole 31.10 31.12 30.86
l (g/g-mole) (31.10) (31.12) (30.86)
MW molecular weight of
' stack gas 1b/1b-mole 30.28 30.41 30.16
(g/g-mole) (30.28) (30.41) (30.16)
l APs velocity head of stack
gas "H20 1.425 1.469 1.469
(mm HZO) (36.2) (37.3) (37.3)
' T, stack temperature " °F 546 545 540
. (°C) (286) '(285) (282)
l Ps stack pressure "Hg Abs. 27.62 27.65 27.65
(mm Hg) (702) (702) (702)
l Vs stack velocity @ stack
conditions fpm 5,534 5,596 5,605
(m/sec) (28.11) (28.43) (28.47)
l A stack area in,2 2,252 2,252 2,252
(m?) (1.45) (1.45) (1.45)
l Q5 dry stack gas volume @
standard conditions* DSCFM 39,477 40,339 40,597
(dsem/hr) . (67,071) (68,536) (68,974)
I Qa actual stack gas volume '
@ stack conditions ACFM 86,552 87,512 87,655
II (m3/hr) (147,052)  (148,683)  (148,926)

MULLINS ENVIRONMENTAL TESTING COQ., INC.
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Source Emissions Calculations

Lone Star Industries, Inc.
Kiln Number 2 Duct
File Number 80-54
Symbol Description Units
Tt net time of test - min.
Dn sampling nozzle diam. in.
(m)
%1 percent isokinetic %
me particulate - probe,
cyclone and filter mg
m, particulate - total mg
an particulate - probe,
cyclone and filter gr/dscf*
(g/dscm)
particulate - total gr/dscf*
ao B
(g/dscm)
Cat particulate - probe,
cyclone and filter @
stack conditions gr/cf
(g/m3)
Cau particulate total @
stack conditions gr/ct
(g/m3)
aw particulate - probe,
cyclone and filter l1bs/hr
(kg/hr)
Cax particulate - total lbs/hr
(kg/hr)

QS“F, 29.92 "Hg (20°C, 760 mm Hg)

30
(--=-)
O
—
P
(----)
P
(----)

30
(--=-)
(----)
(--=-)
o
(----)
P
(--=-)

MULLINS ENVIRONMENTAL TESTING CO., INC.

30
(----)
(--=-)
(---)
o
(=---)
P
(----)




L11enl Lone star Industries, Inc.

lit Tested Xiln Number 2 Duct

S0, EMISSION DATA

Job Number

80-54

l'un Number 1 2 3
ate 6/20/80 6/20/80 6/20/80
1624- 1736- 1856-
|l...me 1654 1806 1926
W - normality of BaCl2 0.0098 0.0098 0.0098
IILI - ml in impinger #1 - ——— e
ML, - ml in impinger #2 280 282 262
lILI - ml in impinger #3 332 372 284
Ii}A - ml in aliquot #1 ———- .- _——
LA - ml in aliquot #2 10 10 10
IILA - ml in aliquot #3 10 10 10
MLy - ml of BaCl, to titrate #1 -—— -—— ——— '
LILB - ml of BaCl, to titrate #2 0.05 0.05 0.05
I!:B - ml of BaC12 to titrate #3 0.05 0.05 0.05 |
BB " ml of BaCl, to titrate blank 0.05 0.0S 0.05
1
|I - average gas meter temp., °F 103 104 102
v - volume of dry gas sampled
f @ meter conditions, ft. 9.969 10.760 10.684
b " barometric pressure, '""Hg Abs. 27.41 27.41 27.41
_ Stack gas volume dry @
'5 standard conditions, *SCFM 39,477 40,339 40,597
f - 50, in Impinger #1, mgs —--- S— S
I S0, in Impinger #2, mgs 0.0 0.0 0.0
lI - 502 in Impinger #3, mgs 0.0 0.0 0.0
CT - total 802 in Impingers, mgs 0.0 0.0 0.0
lm 50, 0.0 0.0 0.0 ;
ﬁ)z - emission rate of $S0,, lbs/day| 0.0 0.0 0.0 |
s - emission rate of S, lbs/day 0.0 0.0 0.0 i
-] " Q
'68 F, 29.92 "Hg (20°C, 760 mm Hg) 0.7513 X CT X (Tm + 460)
Ppm 802 =
l . . ML, X (MLg-MLg.) X N X 32 | Vo Py
I ML - -6
A Cgo. = PPM SO, X Q_ X 239.2 X 10
2 s
I Cr=Cp #1 +Cy #2 + C; #3 C
c. = %

s 2
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SULFUR TRIOXIDE EMISSION DATA
Job Number. 80-54 Location Maryneal, TX

Job Name Lone Star Industries, Inc.

Unit Tested

Kiln Number 2 Duct

Run Number 1 2 3
Date 6/20/80| 6/20/80| 6/20/80
. 1624~ | 1736- 1856~
Time 1654 1806 1926
N - normality of BaCl, 0.0098{ 0.0098 0.0098
MLy - ml in impinger 224 251 248
MLy - ml in aliquot 10 10 10
MLg - ml of BaCl, to titrate 0.10 0.10 0.20
MLpp - ml of BaCl, to titrate blank 0.05 0.05 0.05
T, - average gas meter temp., °F 103 104 102

v . Volume of dry gas sampled

m @ meter conditions, ft. 9.969 10.760 10.684
Py - barometric pressure, "Hg Abs. 27.41 27.41 27.41
Q - stack gas volume dry @

S  standard conditions, *SCFM 39,477 40,339 40,597
C; - S0z in impinger, mgs 0.4 0.5 1.5
ppm S0z 0.9 0.6 1.7
CSO - emission rate of 503, lbs/day 10.7 6.8 20.5

3
CS - emission rate of S, lbs/day 4.3 2.7 8.2
*68°F, 29.92 "Hg (20°C, 760 mm Hg) :
0.6021 x Cy x (T, + 460)
MLy x ML, x N x 40 ppm SO, = =
! B 3 V_P
C. =
A 6

|
.

Cso, = ppm SOz x Qg x 299.1 x 107

C303

Cs=—33

-~

MULLINS ENVIRONMENTAL TESTING CO., INC.



SOURCE EMISSIONS SURVEY
l LONE STAR INDUSTRIES, INC.
MARYNEAL, TEXAS
- FILE NUMBER 80-54
I * SOURCE EMISSIONS CALCULATIONS
I Kiln Number 3 Duct
Symbol Description Units
I Run No. 1 2 3
Date 6/18/80 6/18/80 6/18/80
I Begin 1918 2024 2130
I End 1948 2054 2200
Pb barometric pressure "Hg Abs. 27.32 . 27.32 27.32
I (mm Hg) (694) (694) (694)
P orifice pressure drop "HZO 0.350 0.350 0.350
n (mi H,0) (8.9) (8.9) (8.9)
I Vv volume dry gas sampled
n @ meter conditions ft.‘?' 10.751 10.570 10.458
l (m) (0.304) (0.299) (0.296)
Tm avg. gas meter temp. °F 105 104 102
l (°0) (41) -(40) (39)
\' volume dry gas sampled
Mstd @ standard conditions* dscf 9.184 9.045 8.981
(dscm) (0.260) (0.256) (0.254)
Vw total H,O0 collected,
impingers & silica gel ml 13.9 14.8 14.4
A volume water vapor
wgas collected @ standard
conditions* scf 0.656 '0.699 0.680
(scm) (0.019) (0.020) (0.019)
&M moisture in stack gas
by volume % 6.67 7.17 7.04

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

MULLINS ENVIRONMENTAL TESTING CO,, INC.




Source Emissions Calculations

Lone Star Industries, Inc.
Kiln Number 3 Duct
File Number 80-54

Symbol Description Units
Md mol fraction -of dry gas ---
co, %
0, %
N, %
3EA excess air @ sampling
point %
de molecular weight of
dry stack gas 1b/1b-mole
(g/g-mole)
MW molecular weight of
stack gas 1b/1b-mole
(g/g-mole)
APs velocity head of stack
gas "H20
(i HZO)
T, stack temperature °F
(°C)
Ps stack pressure "Hg Abs,
(mm Hg)
\'/ stack velocity @ stack
S -
conditions fpm
(m/sec)
As stack area in.2
| (m?)
Qs dry stack gas volume @ ,
standard conditions* " DSCPM
(dscm/hr)
Qa actual stack gas volume
@ stack conditions ACFM
(m3/hr)

* 68°F, 29.92 "Hg (20°C, 760 mm Hg)

0.9333
18.2
8.0

73.8

69.2

31.23
(31.23)

30.35
(30.35)

1.383
(35.1)

573
(301)

27.72
(704)

5,497
(27.92)

2,246
(1.45)

38,032

(64,616)

85,745

(145,681)

0.9283
20.4
8.2

71.4

76.5

31.59
(31.59)

30.62

(30.62)

1.383
(35.1)

582
(306)

27.64
(702)

5,505
(27.97)

2,246
(1.45)

37,448
(63,624)

85,862
(145,880)

MULLINS ENVIRONMENTAL TESTING CO., INC.

0.9296
19.8
8.8

71.4

86.9

31.52
(31.52)

30.57
(30.57)

1.383
(35.1)

576
(302)

27.66

(703)
5,492

(27.90)

2,246
(1.45)

37,656
(63,978)

85,653
(145,524)




Source Emissions Calculations

Lone Star Industries, Inc.
Kiln Number 3 Duct
File Number 80-54

Symbol Description Units
Tt net time of test - min,
D sampling nozzle diam. in.
" (m)
%1 percent isokinetic %
me particulate - probe,
cyclone and filter mg
m, particulate - total mg
an particulate - probe,
cyclone and filter gr/dscf*
(g/dscm)
c particulate - total gr/dscf*
ao :
(g/dscm)
Cat particulate - probe,
cyclone and filter @
stack conditions gr/cf
(g/m%)
Cau particulate total @
stack conditions gr/cf
(2/m%)
C W particulate - probe,
a cyclone and filter 1bs/hr
(kg/hr)
Cax particulate -~ total 1bs/hr
(kg/hr)

+ 68°F, 29.92 “Hg (20°C, 760 mm Hg)

30
(=)
(=)
(----)
(===-)
(===
(=)
(----)

30
(-=--)
(---)
(----)
(----)
Bt
(-=--)
(=--)

MULLINS ENVIRONMENTAL TESTING CO., INC.

30
(===-)
(<==-)
(===
(--=-)
B
(----)
(--=-)




Lilcent _Lone Star Industries,

Inc.

it Tested Kiln Number 3 Duct

50, EMISSION- DATA

Job Number_ﬂ___

|'.m Number 1 2 3
$ate 6/18/80 | 6/18/80 6/18/80 .
1918- 2024- 2130-
l.l.me _ 1948 2054 2200
N - normality of BaCl2 0.0098 0.0098 0.0098
ILI - ml in impinger #1 -——- ——— ———
ML; - ml in impinger #2 287 276 257
-II - ml in impinger #3 313 328 322
l:A - ml in aliquot #1 _—— _— _———
A - W in aliquot #2 10 10 10
ILA - ml in aliquot #3 10 10 10
M_LB - ml of BaCl, to titrate #1 -—-- ———— _———
lB - ml of BaCl2 to titrate #2 0.05 0.10 0.10
!‘B - ml of BaCl2 to titrate #3 0.05 0.10 - 0.05
‘LBB - ml of BaCl2 to titrate blank 0.05 0.05 0.05 -
I - average gas meter temp., °F 105 104 102
v - volume of dry gas sampled
f @ meter conditions, ft. 10.751 10.570 10.458
b - barometric pres;sure, "Hg Abs. 27.32 27.32 27.32
_ Stack gas volume dry @
standard conditions, *SCFM 38,032 37,448 37,656
} - 502 in Impinger #1, mgs ———— -—-- -———-
I- S0, in Impinger #2, mgs 0.0 0.4 0.4
l - S0, in Impinger #3, mgs 0.0 0.5 0.0
C total SO2 in Impingers, mgs 0.0 0.9 0.4
im S0, 0.0 1.4 0.6
t - emission rate of SO , 1bs/day 0.0 12.4 5.4
' - emission rate of S, lbs/day 0.0 6.2 2.7
@ [} Q R
|68 F, 29.92 "Hg (20°C, 760 mm Hg) 0.7513 X Cp X (T, + 460)
ppm 802 =
.. c. - MLI X (MLB-MLBB) XN X 32
I -
| ML, Cen = ppm SO, X Q. X 239.2 X 10
_ SO2 2 S
CT=C #1 + C_ #2 + C, #3
I I c
l I c, - szgz



SULFUR TRIOXIDE EMISSION DATA

Job Number 80-54 Location _ Maryneal, TX

Job Name Lone Star Industries, Inc. Unit Tested Kiln Number 3 Duct

N ==

MULLINS ENVIRONMENTAL TESTING CO., INC.

Run Number 1 2 3
Date 6/18/80 | 6/18/80 6/18/80
1918- 2024- . 2130-
Time - 1948 2054 - 2200
N - normality of BaCl, 0.0098 0.0098 0.0098
MLy - ml in impinger 254 280 243
ML,y - ml in aliquot 10 10 | 10
MLg - ml of BaCl, to titrate 0.10 0.10 0.05
MLpgp - ml of BaCl, to titrate blank 0.05 0.05 0.05
T, - average gas meter temp., °F 105 104 102
v - volume of dry gas sampled
D ~ @ meter conditioms, ft.3 10.751 10.570 10.458
Py, - barometric pressure, "Hg Abs. 27.32 27.32 27.32
stack gas volume dry @
Qs - standard conditions, *SCFM 38,032 | 37,448 37,656
CI - 503 in impinger, mgs 0.5 0.5 0.0
ppm SOz 0.6 0.6 0.0
CSO - emission rate of 503, 1bs/day 6.6 7.2 0.0
3
CS - emission rate of S, 1lbs/day 2.6 2.9 0.0
*68°F, 29.92 "Hg (20°C, 760 mm Hg)
0.6021 x Cy x (T_ + 460)
MLy x ML, x N x 40 ppm S0, = 1 L
I B 3 V_P
CI= mb
ML, -6
C503 = ppm S0z x Qg x 299.1 x 10
Cso5 -
Cs =35




-

\ N r}
APPENDIX C
Calibration of Equipment

Equipment Calibration Factor Calibration Date

Pitot Tube #6 0.829 5/ 7/80

Dry Gas Meter #1 1.016 5/20/80

Stack Unit Orifice #1 5/21/80

Digital Temperature 5/21/80

Indicator #1

Post Test Dry Gas 1.022 6/27/80
Meter Calibration

\ 80-54

MULLINS ENVIRONMENTAL TESTING CO., INC.
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variation :'T‘T_;_AZ

Signature of Ca{ibrator

l P1TOT TUBE CALIBRATION

I Date: 6/_’ /?0 Time: /6/
Pitot No. (n Py iR "Hg P 0. 04 "H0

I T —il—— Cpstd: 0. Qﬂ

CALIBRATOR
l Motor fps STANDARD I STANDARD CAL. CAL.
Setting mark START  END AVERAGE , HIGH Y HIGH  FACTOR  LOW LOW  FACTOR
31 10 - - - — - — — — -
39 20 1N 101001 0,36 00d |a3MHog37 lois |eo. H.80F
48 30 10.2410.24] ©.490 |0.34]0.533/0832 I0.35!0.592l0.92¢C
55 90 03710371 0.608|0.54]10.7396.319 |n.sslo.7921 0.312
63 50 10.6O 1060 £.775 0.8 10.922 0.922 0.9 1©w.943] 0.913
70 60 _10.95 1035] 0.922 {120 |/.095/ 2.933 130l /.0951 5.833,
76 70 {110 [JUS | 1ol | l6oll.265 06320 |1LL0] .35 0-‘330%_
24 | 80 1190 .7n | 1304 | 2.40| /.54 ©.833 240 |/.547 |©.833!
100 0 [[(8o | 1% | 1342 |2.60] 1.6/2 0.924 |R60|/7.612] 0324
Average 0. 2A% 0. 82
Summary of Results:
Normal high side calibration factor 0.329
variation -—{!o,i[',z-
Normal low side calibration factor O .22



DRY GAS METER CALIBRATION

Meter Number: ] Cal ibrat"rw

Date: & /2-© /70

Wet Test Meter V
' std

Calibration Factor (CDG) =
Dry Gas Meter V]11

std
Run No: Z’[ Pb: 2? C( ( "Hg
Control Meodule Vacuum % ) 'Hg
Wet Test Meter ‘ Dry Gas Meter
Meter Meter Temp.
Time Reading  Temp. Pp Reading In_ Out Pn

End o2 S(50Pcf D °F 2-‘(0"}120 7317 cf f:,l-°F g) °F & S0 "Hy0

'I Start /©27 ©.con cf 7¢4 °F T O.40 "H50 67 272 “6: q | a's'o"HZO
¢ °F o - $0%%%cs oF °F "H,0
' -_D\ﬂo /1009
b’ = 5443
Wet Test Meter V_ = 17.65 x 950 w4l +T3E ) x £+ dscf
std 24 + 460 (Cp)
' o)
Dry Gas Meter V = 17.65 x ¢,5D5 27.-4/ + 13.6 = . sc
m ‘
) std %3 + 460
c, . = —2 443 - ro33

DG 5.269¢

MULLINS ENVIRONMENTAL TESTING CO., INC.




DRY GAS METER CALIBRATION

Meter Number: / _ Calibrator:b@\ C WL/MUQM_

Date: 20/144}/ %0

Wet Test Meter Vm
std

Calibration Factor (CDG) =
Dry Gas Meter Vm

std
Run No: b P 2.4/ "Hg
Control Module Vacuum /7 & '"Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading  Temp. Pp Reading In Out Pp

End (61l p25t cf 25°F 0-3° M0  ogo3icf $IF g F /0PMHQ

Start 5o O.ooe _cf 25 °F H.50 "H0 23,900 g2 3/ /090 H0
(.25 N2 3¢

cf °F "Hy0 . °F °F "H,0
<
o.se 10
. 13.6 . = f
Wet Test Meter Vm = 17.65 x  /f, 257 229« +13.6 \ x /.09 =4,110 dsc
std 795 + 460 (Cg)
422 79 dscf
Dry Gas Meter V_ = 17.65 x /). 33} 29.4[ + 136 = /0. % | sC
std 92 + 460
- /’l IIO = 02
CDG = /e /

I MULLINS ENVIRONMENTAL TESTING CO., INC.



DRY GAS METER CALIBRATION

. \ '
Meter Number: / ) Calibrator: AZMQMZ@AJ-&A——

Date: ?\0?/”/4\/ Ko

Wet Test Meter V
std

"Calibration Factor (CDG) = -
Dry Gas Meter Vm
std
Run No: A ' Py: 2-2. «/ "Hg
Control Module Vacuum /.  "Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pm Reading In Qut P

End (33 /0.00¢ cf 55 °F —04o"H0 94 318ct g¢°F Bl °F (-5

Start [f//7 0coe cf TS °F -0.4o"H0  ge.20l 72 JL 130 "HO
/0.006 cf k-3 °p .0z "H,0 /00l 7Cf °F /.50 "H,0 ’

e

“D.éo c
17.65 x Dooé 2—?,4/ +13.6 \ x/or9 =9,878 dsc
std ) 75 + 460 (€e)

1,50
9.4( + 13.6 )

Wet Test Meter Vm

9,726 9scf

Dry Gas Meter Vm

std

17.65 x /01//7 2
%2 + 460

_ ‘?.‘6’7? - / 0/6
DG~ g, 726

l MULLINS ENVIRONMENTAL TESTING CO., INC,




e

Meter Number:

/

DRY GAS METER CALIBRATION

Calibrator: bﬂm d_QL,A,JJL

Date: 20 MAy §°
q Wet Test Meter V
' Bstd
Calibration Factor (CDG) =
Dry Gas Meter Vm
std
Run No: 7 Pb: Zq'l_{ [ an
Control Module Vacuum /0.0 'Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp. )
Time Reading Temp. Pm Reading In Qut Pm
—
End oot cg 77 °p -086mH,0 /09./80ct 4 4F g °F z.02"H0
Start //.?/ O00 cf 75 °F “~0.70 "H,0 2%.0073 g3 5 2.00 "1,0
/8. 177 .
1006 ¢ °F "H,0 cf  °F °F 2.2 m,0
T | 60 dscf
= o
Wet Test Meter V. = 17.65 x//-0°¢ 29.4( +T3.6 | x fom =/0860dsc
std 2%  + 460 (Cp)
2,00
29 . = dscf
Dry Gas Meter V_ = 17.65 x //,//f]. 4 + 13.6
std 42 + 460
. = 4232 L zors”
IOt T o0

MULLINS ENVIRONMENTAL TESTING CO., INC.
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Meter Number:

DRY GAS METER CALIBRATION

Calibrator :bﬁ\_ O M

Date: 22 MAy 4O
—+

Calibration Factor (CDG) =

Wet Test Meter Vm
std

Dry Gas Meter Vm
std

2941

Run No: Pb: ""He
Control Module Vacuum % 2  "Hg
Wet Test Meter Dry Gas Meterxr
Meter Meter Temp.
Time Reading  Temp. Pm Reading In  Out Pm
End /204 9004 cf V5 °F ~(fo"H0 NF.0(Bct FH4op 2 °F 3 o0 "Hy0
O q
Start /St OQooo cf 77 F ~ / ©99"H0 /07;22_3 5“3 7{ 2.0 "Hy0
7 co .
ool ¢ °F "H,0 TR e o °F "H,0
' ~/.00 g g %0
Wet Test Meter V = 17.65 x  Q,00d 294( +13.6 | x/.01q@ =7.sgdsct
std 7S + 460 (Cg)
e
= f
Dry Gas Meter V_ = 17.65 x QI 29.4] + 13.6 g, 763  dsc
std TY + 460
_ %0
CDG = @;‘g = /0 //
.08

MULLINS ENVIRONMENTAL TESTING CO,, INC.
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Meter Number: /

DRY

GAS METER CALIBRATION

Calibrator:

pate: 20 MAY €O
{

1

Calibration Factor (C

Wet Test Meter Vm
std

e =
Dry Gas Meter VIn
std

Run No: 7 P, : 29, ¥ "Hg
ll Control Module Vacuﬁm 7, o "Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading  Temp. Pp Reading In  Out Pp
End . //'o 0 cf 76 °F =~ O'H50 f °F °F 1(,&)!1“ 0
nd (3% (Lo 0 133153 83T S0 z
Start /320 pame  of P °F ~/{OH,0 J22.003 Fo 4O efa'Hy0
(, (. oo .
.00 ¢ 76 op —{ .2 vH,0 AR °F "H,0
?‘.a/a A2 /e
Wet Test Meter Vm =17.65 x [l.ow 2 - + 13.6 | x forg =/0833dsct
std 76 + 460 ((oF3)
G52 dscf
Dry Gas Meter V = 17.65 x //, (49 29.40 + 13.6 - s¢
std g (¢ + 460
Coe . LD B23 = /. oo
72.%0/

MULLINS ENVIRONMENTAL TESTING CO., INC.
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DIGITAL TEMPERATURE INDICATOR NO. /

CALIBRATION DATA

Date: §/Z| /ﬁ@

Media Time Mercury Thermometer(°F) DTI (°F) - P
Ice Bath (102 | 32 33
Ambient Air 032 0 -7 e 24 oo
Boiling Water [(/0O 210 210 0. lo
Oven 230 ) 271 27/ ) o
3
Oven 2 220 2R 114
Oven | /0 5 ° 40 o 39 ¢ 2o

Meter Adjusted? Yes No /

Signature of Caféﬁrator

MULLINS ENVIRONMENTAL TESTING CO., INC.

)

i

i

i

i

i

i

i

| ,

i Oven , Loos 218 317 o
o

i

i

i

I

i

i

i

i

1
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Meter Number:

/

DRY GAS METER CALIBRATION

- Calibrator: bGA

Date: 27 JUNE RO
I, Wet Test Meter V
Mstd
Calibration Factor (CDG) =
Dry Gas Meter Vm
std
Run No: l Pyt 2 A 2| "Hg
Control Module Vacuum A/.¢& '"Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pp Reading In Qut Pp
End Vg 5,50% £ 7(,°F —0HOH0  SYfogEt gLF g5 °F o.4T"H0
Start /H00 0.00 cf - 7¢{ °F -0,¥3"H0 <33.59% £ R ©.%50'"H,0
0% 990 :
%7 cf °F "H,0 6.1 cf °F °F "H,0
—~ O D
| 0 f0 544/
Wet Test Meter V_ = 17.65 x 5 S04 2920 +13.6\ x o2y = dscf
std 76 + 460 (Cp)
9.4E5
Dry Gas Meter V_ = 17.65 x <, 4G [Fti * 15:6 = dsct
std CA + 460
- §144 l - /' o 4,
DG S 229

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

l Meter Number: / - Calibrator:
i Date: L7 J e m-e )
Wet Test Meter V
: Betd
Calibration Factor (CDG) =
Dry Gas Meter Vm
std
Run No: Z/ Pb: 2 %’ 20 qu
Control Module Vacuum /%, 4§  '"Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Py Reading In Qut Pp
End [h3p 255 CE P °F ~OS€H0  S3p,019f Y{F FL°F Ja "0
Start Y22 Q.06 cf 22 °F O SH0 S¥4 902 4 22 jLeo "HpO
227 .
é.‘Z‘;‘S’ cf °F ""H,0 & cf °F °F ""Ho0
' 522\ x /023 < /75 dsce
L O = (.
Wet Test Meter Vm =17.65x (.2995 _—2-'—‘?‘10 +13.6 ) x ¢
std ZCES + 460 (Cp)
_ l.co c
= d
Dry Gas Meter V = 17.65 X (.77 27207 13'.6 =€
std F2 + 460
C = é. /7{ /I o 34
DG 5,973

MULLINS ENVIRONMENTAL TESTING CO., INC.




DRY GAS METER CALIBRATION

Meter Number: / - ' Calibrator: M

Date: 27 DUNE FoO

Wet Test Meter V

Calibration Factor (CDG) = std
Dry Gas Meter Vm

std
Run No: 3 P, : 292-2 "Hg
Control Module Vacuum /3, S "Hg

Wet Test Meter .Dry Gas Meter
Meter ' Meter Temp.
Time Reading  Temp. Pm Reading In_ Out P

End (480 /0.009 cf 7, °F ©.72"H,0 AR ] 575"1: ??"F /,é‘a'ﬂzo
start /440 @oe cf Pg°F—0.70"H0 S51.800 4 K3 /450 "HyO

/0.009ct °F "Hp0 /0.0 °F °F //{"Hzo '
- 070 4023
' - o = ) 71
Wet Test Meter Vm = 17.65 x Jp.007 29 2! + 13.6 | x 7/ 7.3 dscf
std 6 + 460 (Cp
2. 2 L5
Dry Gas Meter V_ = 17.65 x "/-0./00 27 ‘ ¥ 15:6 T 92,607 dsef
std ' g + 460
DG ?.607

MULLINS ENVIRONMENTAL TESTING CO., INC,
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‘Meter Number:

DRY GAS METER CALIBRATION

Calibrator: bd/]t

Start‘ /S04 Oboo f

Date: 27 TJUNE 80O
Wet Test Meter V
Calibration Factor (CDG) = std
Dry Gas Meter V
std
Run No: 4 P, : 2 2.2 '"Hg
Control Module Vacuum /3, S 'Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pm Reading In Qut Pm
End /455 /0S@@cf 7C°F ~030"H0 572.27f §5°F F4°F 2.00"H0
. S

/0,500 of

Wet Test Meter Vm
std

Dry Gas Meter Vm
std

76 °F Q$9"H0 Se2.25/ $5 F3 202 'Ho
.45¢ )
°F o cf  °F °F "Ha0
- 040
. 208
17.65 x /®.5eo 2721 +13.6 | x fo28 = /o361 dscf
TG + 460 (Cp)
OO
17.65 X /0.656 2.9.2¢ + 13,6 = dscf
g4 + 460
DG ;0,750

MULLINS ENVIRONMENTAL TESTING CO., INC.
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Meter Number:

/

DRY GAS METER CALIBRATION

Calibrator: A\j ,4—
P

Date: PR TMUE Q‘D
Wet Test Meter V
Calibration Factor (CDG) = std
Dry Gas Meter Vm
std
Run No: < P, : 2 9. 20 "Hg
Control Module Vacuum 2.0 ‘“Hg
Wet Test Met.er Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Py Reading In Out Pm
End /5e7 /3,013 cf € °F "/"/a'HZO S B6.518 cf 75'°]: T4 °F  Fo0 "H0
Start (520 p.@oe cf 26 °F “/00'H05 3094  FS  BL  3ee "HpO
{3 .00 .
3 Cf OF "Hzo /30 32‘/ Cf OF QF quo
“Los
Wet Test Meter V = 17.65 x /5,0'13 2720 + 13.6 | X [fp28 = dscf
std 76 + 460 (C;)
3o0®@
Dry Gas Meter V_ = 17.65 x (%32 2220 + 13.6 = 12,7218 dscf
std %4 '+ 460
(™ = ,‘2'.'$‘2 q /,00 ?
DG /RS

MULLINS ENVIRONMENTAL TESTING CO., INC,
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Meter Number:

DRY GAS METER CALIBRATION

Calibrator: Z)Cﬂ

pate: 2 1 Suae o
Wet Test Meter V
' Mstd
Calibration Factor (CDG) =
Dry Gas Meter Vm
std
Run No: (; Pb: ;24% ;1é>_ "hg
Control Module Vacuum %.5 "Hg
Wet Test Meter Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pm Reading In Out Pm
End Hoos £ 16 °F < /30"H0  579,35%F $5°F B °F  ¥/0" 20
Start gooe £ 76 °F T/4p"H0 s9i.003 TS T4 oo 'O
/7.0°95 g °F "Hyo 7/ 350ct °F o Yox "Hy0
JEE / dscf
Wet Test Meter V. = 17.65 x //.004 2220 *+13.6 ) x Loz = s¢
std 7 4+ 460 (C)
oy~ deck
Dry Gas Meter V_ = 17.65 x//[. 3% [(2%22 *13.0 = /9.363 9°
std ' Tl +. 460
¥/ -
Cpg = —222 .| _o0.273
/0,363

MULLINS ENVIRONMENTAL TESTING CO., INC.




APPENDIX D

Field Testing Data

\ 80-54

MULLINS ENVIRONMENTAL TESTING CO., INC.
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l Impinger Box No. q—
l Final Weight 655, Water Weight Gain-  Impinger 1 '—b/- 3 v
Impinger 1  Initial Weight (a0 3 ' ,7/ 2_/,/
Increase - 4.9 Impinger 2 /[«
v
I Final Weight 7o & = Impinger 3 /. -
Impinger 2  Initial Weight (,92.0
l Increase [ Y. 2 Impinger 4 /. oV
Final Weight o743 Impinger 5 "3, l /
Impinger 3 Initial Weight 3 .
l Increase __ /. 2 Impinger 6
Final Weight #%5. ¢ Total /4, 7v/=V,
Impinger 4 Initial Weight Q@i § _ o
l Increase ). O P, = 272.4) %C0p =/ 9, 2 =
Final Weight 749 > Vo T /ﬂ~57?‘/_ 0y = _ﬂl_
I Impinger 5 Initial Weight jﬂ-u, ] v, = /7 W/ %0 = 0.0 V
Increase Pm - 35 / 5N, = 2/ b v
l Final Weight Avg AP = — A, = 2252~
Impinger 6 Initial Weight _ —
Increase AVEJ Dn -
et = 1/
I Filter # Final Weight Cp = 4 T —3—Q———/ -
Initial Weight P=_+42 riHo 2222+ Hg}/
I ,=_ 9] V" s/ *R
Increase )
, T,=_S47 VF /oo 7 R__
/ / 4 .
Ioisture Content: %M = é. % 5 Mg = 2. 23/7 MWy = s/ 4/5/0 MW = o5 2
=17.65V_ [ _—— 13.6}) _ 17 65 27241 + 136 . 9 ¢ g setd
"std m Ty + 460 1/0_5’753 T 460 /
I O, 3/ ¢ scfm
Vu = 0.0472 x V_ = 0.0472 x /¥4, :2' = 0491/ sft
l gas . W . ‘ e
Vv
w
lMoisture =7 ga‘s; x 100 = 0'6_’_}‘/ x 100 = 6.?3
. Mstd Yoas .46 0.69¢
'S = 5123.8 x J X X = fpm ACFM:
l 1039 < SCFM:
I= X = 5
X x x x( )2 %EA: 74.1 '/ _



: l No. 6’43_‘_{
Name Zonuft-w

" aeation k',j)\f/ D

T‘le O Sufk_ 30 Time 07/0ﬁ2{
Port & Inside Diameter%%! 4,96 in.

A 8 <
t & Wall Thickness %4 34 3fin.
leide Stack Diameter 4.2 /2_.. in.

PRELIMINARY VELOCITY TRAVERSE DATA

AND

SAMPLING LOCATION DATA R un 1&\

Stack Temperatﬁre Start °F
End °F
178,

Sampling ports are £3k& ? downstream of
T g,14 disturbance

Sampling ports aze 94/ upstrean of

Percent Distance from | Distance from | AP/VAP AP/ AP AP/J_ AP/{AP
Iint No. Diameter InsidzienWall Ref.igt.)int Port A Port B Port C | Port D
1 029/ a%%/ (10 [/ /
—I 2 /30/ oo /|  |fze / /
__3 .50/ 10 /430 / /
l 1 LSy /4oy 36y /
5 (D] lss7  1l35/ /
. I 6 l720/ oo 143577 /
7 V.30, \rs0 4 |/ 3@y /
,_I 8 430/ /&5 /057 /
_ 9 ,ff-/ /l‘/a / . [0/ /
10 (G5 Lo ) \ros7 /
_ R 2.0/ 0.9, lées /
12 230/ 076/ \lla ] /
] 13 / / / /
4 / / / /
N S / / / /-
_ 16 / / / /
E / / / /
18 / / / /
_ |19 / / / /
Rl /[ / / /
21 / / / /
. uz / / / /
23 / / / [
N K . / / / /
P:l"‘t Tube No. __m_ Average / / / -/ J
""4 2 _"HO Z??ﬁ " Hg 4P/ {8F /.37¢ '
] o 2=

! K77
5

2252
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I Impinger Box No. g
I Final Weight é ‘/‘/;/ Water Weight Gain Impinger 1 —2. ¢
Impinger 1 Initial Weight l;Lll;S
Increase — Impinger 2 _/ 2. O
I Final Weight 7/, 3 Impinger 3 (. %
Impinger 2, Initial Weight 4
I Increase /RO Impinger 4 o Z
Final Weight ©7¢.7 Impinger 5 2. %
Impinger 3 Initial Weight [0
I Increase - .3 Impinger 6 /
Final Weight 4 4“/ Total /4.5 v,
Impinger 4 Initial Weight
l Increase .2 Pb = 2.7 '7// l/ %C0y = _L_Z,é 5
Final Weight 749 A~ Vo © /0. 535’% %0y = _?-_&_\/
I Impinger 5 1Initial Weight JUlp Y Vw = [4— S %CO0 = 0, 0
Increase 2.3 Pm - 0‘35_0/ %Nz - f'Z?--z- /
I Final Weight Avg AP = — A, = 22572
Impinger 6 Initial Weight s —
Increase Avg{4F = — h _._....___._._\/
I C = — = 3 &
Filter # Final Weight P t
Initial Weight P, = -I"‘/ﬁ/ "H,0 27223 ¢« "Hg'//
l Increase Tm = g7 F S/‘? °i\/
| T - <56 VP _Jo/d R
l v/ VA o ’7/./ e
oisture Content: %M = é: 93 Mg = 023/7 MWy = 3/_54 MW = 320 /3
' " + 12“16' ;_79' %/ 13 6 v/ 3
=17.65V_ | —22:0} _ hd = 2336 sft
std ™\ To + 460 17.65 x /0.5 85 + 460 2
I ©. 3(] scfm
'ngas = 0.0472 x V,, = 0.0472 x (A5 = 0¢gd 5ft3
! gas XA '/
ls Moisture = ¢ oY x 100 = ~ x 100 = .93 %
Bstd  “gas 2.33¢ " 0.657
"s = 5123,8 x J = X = fpm ACFM:
lI _ 1039 x x . : SCRM:
x X X x( 32 %EA 92@ /




, ' No. JO-54 PRELIMINARY VELOCITY TRAVERSE DATA

AND ﬂ '#5
Nameleow g <T@R CBMERT SAMPLING LOCATION DATA fMKJ =21
' v"'a.‘tion/(_zzh :#( b...,p{L' :
) Stack Temperature Start °F
I ALY ('go Time f0o =[5
End °F
Port & Inside Diameter
_ Sampling ports are downstream o:
t § Wall Thickness in. disturbance
Ifllide Stack Diameter in. Sampling ports are upstream of
. - : disturbance
Percent Distance from | Distance from | AP/VAP AP/JBP | aAP/JAP | AP/{AP
'int No. Diameter Inside Wall Ref. Point Port A Port B Port C | Port D
- in, _in,

470/ 075 loaa/

(30 / 0.90/ Yy i

ldsT 20/ [257

l70/ (%0 / [.%0/

(757 (65 | |/ 30/

425/ (B0 1 1320/

/30 / (90 / /oy

430 / 120/ 25

Wl |vNjojn]|lalru|lNn] -

(70 4 (o | /(51

A5 /.70/ LD/

£ 30/ /407 10.95 /

IS INTISINISNSNISNNNSNNSNNSMMNINMNDENENESNDIESNSESENSNENSNSDEDEBEEIEYSISS

L20y /157 1045/
—~ / / /
/ / /
/ / /
/ / /
/ / /
/ / /
/ / /
[ / /
/ / / 5
/ / / ]
/ / / :
_ / / / i
Pi_ t Tube No. _é_ Average / / -/ i
l- Gl " H0 22 7R " g ap/V3F 4 |
YN /.27 // )74
=-M" Hg

2-7. ¢
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Impinger Box No. CD

5

/ z

isture Content: | %M = é {3 My = _0.43%7 = 23/ 265/ m= 20, /5 /

I Final Weight & <74 Water Weight Gain Impinger 1 ~ 3 I/
Impinger 1 Initial Weight (5], 7. Y,
Increase _ 3’| Impinger 2 /], [
l Final Weight 0 79. 9 Impinger 3 /. :f v
Impinger 2 Initial Weight . .
l Increase L Impinger 4 0.4/
Final Weight @?é- s Impinger 5 ;2. 5/
Impinger 3 Initial Weight LIS, )
l Increase i .o Impinger 6 /
Final Weight ‘/g 7.1 Total ZZ. 3" =v
Impinger 4 Initial Weight ggE ::1
l Increase Pb = 27 ‘// '\// %C0z = / ﬁo () \\é
. = % = ]
; Final Weight ¢ 2 5-« Vn Az 11 02 76 v
l Impinger 5 Initial Weight 323, vW = %C0 = o, 0 ./
Increase P = 0.350 / W, = 72,4 v/
' - 6 iil}:} Ye‘%’gl}tht ~ Avg AP = — A, =_225 z//
mpinger nitial Weig ) _
- Increase Avg | AP = b, = _________
l " Final Weigh Cp = el ‘/ e~
Filter inal Weight - /
T Initial Weight P = _ i3]0 22, 73 Hg
l Ta=_ 25 VF ss55¥% '
Increase ‘/: =
T = _<SS9 F 20/ 9 R
|
ik

P Pn TSSO\ /
b o+ )
=17.65 Vv [ __13.8) _ 274 + 138 . 7 g _set3
std m \ T+ 460 17.65 x /0, /29 g4 + 460 7.97 % %
| __©.297 sctm
gas = 0.0472 x V,_ = 0.0472 x 42.3 = O, 5%! '/sft3
- v
w
'Moisture =7 £as x 100 = 0-5?’ x100= -6 /3 ‘/9:,
Mstd wgas ‘i-aqg 0.358
's = 5123.8 x - J < X = fpm ACFM:
_ 1039 x x , SCRM:

L}
H
ey

x x x x( )2 %EA: /OOrj I/




l. jo5v

J Nameéa ne ftﬁu W

PRELIMINARY VELOCITY TRAVERSE DATA

® ionlh Bl Aot

AND

SAMPLING LOCATION DATA ﬁ: ,.ﬁ(f’j

_ Stack Temperatﬁre Start °F
"§e28Tie fp Tine sB30-13T I
Port & Inside Diameter in. "
' Sampling ports are downstream o:
Bt & Wall Thickness in. disturbance
Tffide Stack Dianeter _in. Sampling ports are upstrean of
T Percent Distance from | Distance from | AP/VAP AP/JZ_? AP/JT_P‘ AP/(AP
lint No. Diameter Insidgnv.\lall Ref. i!l:?int Port A Port B Port C | Port D
1 0.157 4990 / 05/ /
2 (o5 0 [ 5] /
3 (25 14257 1430/ /
4 0/ _svos |l3e/ /
5 (90/ 55/ /.59 /
6 2 .00/ (701 1140/ /
7 (57 Zes |/[3o4 /
8 240/ L7/ /257 /
9 250 |Lls®s |/257 /
270/ (/O] /201 /
3O rosy /4057 i
940/ O. 33 / /
/ / / /
/ / / L
/ / / /
/ / / /
/ / / /
ya / / /
/ / / /
20 [ / / /
21 / / / /
w2 / / / /
4 zi / / / [
- / A / /
Pi‘ 't Tube No. & Average / / / /
=_S._.‘_..L___" HZO " Hg AP/ VAP ) 5‘”//‘ 520
[-5%
= LA Hg
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Impinger Box No. éi

Final Weight ¢ 46, é Water Weight Gain Impinger 1 =/0.9
l Impinger 1 Initial Weight ([, S 7, ¢ o S7 S _
Increase —1 D. g Impinger 2 /3, o
I Final Weight _ 7/ 4.9 Impinger 3 /4 [ v
Impinger Initial Weight 709,90
Increase | %.0 Impinger 4 _&O. 3
' Final Weight ¢ 7 &. t’[ Impinger 5 _ 3. O
Impinger Initial Weight 7S5 1
l Increase _ [ Impinger 6 /
Final Weight 447 o Total /2,0 =
Impinger Initial Weight Zﬂ 3
l Increase Py = 27 4/ / %0, = /¢- 8 ?
= %0 = 2
Final Weight /. ‘7 Vo 2769 2 Lo ¥V
l Impinger Initial Weight ¢ Vw = (22 (/ %C0 = 090 /
Increase 3,0 P = __ 0,350 v W, = 730 /
I Final Weight Avg AP = — A, = 2252 /
Impinger Initial Weight "——" -
Increase Avg | AP = b, = _
' Fil # Final Weight CP \/ T )
1lter ina eig N
Initial Weight P, =+ 2.9 5 oo _22.m Hgf
l Tn = 203 J/F Sez ---°R‘I/
Increase v _ -
T, = _SY¢_ Vr /006 R
oisture Content: %M = -2.0 My=_0.92300 MN; = _3/026 = 30.2%
P Pm 0,35 v
b + 2
l =17.65 V | 136} _ 17 65 x 94, 27,4/ + 13.6 2,574 sft3
I T\ Ty + 460 7 Jo3z * 460 0 550" e
'ngas = 0:0472 x V= 0.0472 x _/ 2,0 _ 0.5¢¢ sft3
Mgas ©.566 g
. Moisture = s x 100 = <2 x100= ¢&.20" &%
std  "gas 3514 * ©.5¢c6
= 5123,8 x J ” X = fpm ACFM:
1039 x - SCFM:
) x x )2 %EA: /// 5 l/ _



' No. @’52

Ji Namesz: SRR _CEMENT

ation 5‘ #2 .Du.cj'

PRELIMINARY VELOCITY TRAVERSE DATA

"‘le 20 TUUE 90 Time too —Z& }0

Port & Inside Diameter 4é ;2 in.
l—: § Wall Thickness _ 47/ _ in.
I':i.de Stack Diameter ‘/2- / 2 _in.

AND

SAMPLING LOCATION DATA é’r\

Stack Temperature Start

Sampling ports are ﬁi“_
4,/

End
7/

downstream o:

°F

°F

disturbance

Sampling ports are ? 7/ upstream of
disturbance

t= 1940 » Hg

Percent Distance from | Distance from | AP/VAP AP/W AP/W AP/ AP
'im‘. No Diameter Insideienl.Vall Ref.i:;c.)int Port A Port B Port C | Port D
1 /ol 10.30/ 1,457 /
1 2 leaf 0.0/ |leo/ /
3 s/ /.20 / /2571 /
I 4 Vwo; V4O,  |]eoy /
3 L) Wsos ot /
l 6 (907  l/eor  11ssy /
7 /. 7257 /[ e/ [0/ /
. l 8 /20/ leo/ 1150/ /
9 JAAe), lesos 14457 /
10 /<o) (207 | [JOy /
__! 11 /. 30/ /.30 0.24 /
12 /. /O ] l20/ 090/ /
._l 13 / / / /
14 / / / /
_—i 15 / / / /
16 / / / /
. l” / / / /
18 / / / /
19 / / / /
20 [ / / /
~ fﬂ / / / /
. .2 / / / /
23 / / / /
_—! 24 / / / /
Pi- ~t Tube No. __(_p— Average / / -/ /
T P o 2%
C, = n 2 ot 11%3
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Impinger Box No, 5

Final Weight 6 33 Water Weight Gain Impinger 1 — 4%, 7
Impinger 1 Initial Weight é 42.7
Increase _47 Impinger 2 é/, 9
l Final Weight 673.3 Impinger 3 _ &7 9
Impinger 2 Initial Weight & 9/ 2/
Increase /),9 Impinger 4 O©.§
l Final Weight © ¢Z¥ Impinger 5 2. ¢
Impinger 3 Initial Weight E EZ 9
' Increase 0.9 Impinger 6 /
Final Weight 29 Total ., 2 = v,
Impinger 4 Initial Weight ?i § /
l Increase Py = 2724/ = /7 0__‘/
= D = v
Final Weight 7‘5"/.‘5’ Vo * L2760 ‘/ %0y = 0.0 Y
l Impinger 5 Initial Weight §§§|2 v, = 1], 2 |/ %0 = _p O v
Increase R4 P =_ 0.350 v oW, = 73.0 V
I _ Final Weight Avg AP = — / a, = 2252V
Impinger 6 Initial Weight —"—“—/ 5 ‘_7
Increase AVEJ Ap=__— Y D =__ -
c T = 3 ;
l Filter # Final Weight P t = ‘/
" Initial Weight P,= 43 2 //l 0 _ 2765 "Hg/
| I Ty = /04 / S¢f R v/
ncrease / —
T, = _S4S V°F LoOS R
IL. V/ v// v’
isture Content: %M = S.«/ 0. ??’S =3/,/20 M= 3064/ ’7’/
ln P‘b + _P.nl_. 1/ I/
=17.65Vv_ [ 13.6}) _ ;2'7 +136 = 4233 sl
std  \ Ty + 460 17.65 x /0. 7¢0 + 460 2238 _spt
I &.30% scfm
iwgas = 0:0472 x V, = 0.0472 x _ Y2 = . S52% sft3
: "Weas 0, 529 v,
Moisture = g £ x 100 = — x 100 = S5,%/ "%

5123.8 x J —_— X = fpm ACFM:

1039 x x SCFM:

X X x x( )2 %EA: S0 7.0

- O e Em e
N




—-xtmn/{/“\; 2 D‘-L.f-:‘-

l No. 30'5—_?

Jgp Name oM STHE CEMENT

PRELIMINARY VELOCITY TRAVERSE DATA

AND

SAMPLING LOCATION DATA

o\w.ﬁa, 73

Stack Temperatﬁre Start °F
I‘Ie 20 [’jo Time /% 30 - 1440 R
End F
Port & Inside Diameter in.
Sampling ports are downstream o:
t § Wall Thickness in. disturbance
l'l:i.de Stack Diameter in. Sampling ports are Ldr[;z:ii;]: nzef
T Percent Distance from | Distance from | AP/VAP AP/ (AP AP/JA__P AP/{AP
lint No. Diameter Insidgnl'Vall REf.iTF:?int Port A Port B Port C | Port D
- A0/ logs /|40 ) /
2 vso/ b2/ |l30/ [l
3 )70/ |0.957 | s/ /|
4 1.70 20/ __l/d57 [ |
5 )30/ 4o/ |/SO/ /[
6 /451 /.75 L4557 /
7 75/ _V.eo/ |l4O/ /
8 420 4 /6% 44D/ i
9 A0/ _|/eos |l3ey /
VA Vi lie0/ /30 /
/857  |l30/ 05T /
/501 LSy o3l 4 [
/ / / / :
/ / / A
/ / / L
/ / / /
/ / / /
/ / Vi /
/ / / [
[ / / [
[ / / /
/ / / / |
/ / / { .
/ / / /
Pi* t Tube No. (;2 Average / / / /
xt " HZO " Hg AP/ VAP AP I-"iaq
0429 D‘Mo |. 208
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Impinger Box No. (é

c¥13

Final Weight

Water Weight Gain

Impinger 1 — 3. _’i

Impinger 1 Initial Weight (4] 7
Increase -2 ’+ Impinger 2 //, 0 )
Final Weight 2073 b Impinger 3 L7
Impinger Initial Weight ¢ 22 &
Increase /. O Impinger 4 0.0/
Final Weight 6 9%, | Impinger 5 2.4
Impinger Initial Weight
Increase ) /. 2 Impinger 6 v//
Final Weight 4870 Total '), 2 = v,
Impinger Initial Weight < § 7O / /
Increase 0.0 Py = 27 41 / %C02 = 75,0 ’,
Final Welght 7 - 5 o vm = /0, é g‘/ ‘602 = __Zu_
Impinger Initial Weight = < .¢ 72456 v, = 1,7 / %0 = _p. o ./
Increase 2. 4( P, = O, 23S D S %Ny, = 73,6 {/
_ Pinal Nelght o Ag AP =_ T VO A, = _2252
mpinger nitial Weig —
Increase AVEJ AP = v b, = ::
C — T = 3;2
Filter # Final Weight P -
Initial Weight P, = 9:—3:-3.9."@20 22¢5 H?I//
T, = °F Sé6 2 ~°R
Increase m lo2) - = v//
T, = _SY0_Y/°F /000 R
oisture Content: M = S. Sdi g, ‘?z/ MW, o ‘3’5’ / 30 /¢ f
P Pn l/
b + 206
=17.65v_ | __ _13.6 2 2.4/ + 13 6 SFt3
n n | 760 ) = 17-65 % /0 454 /o:_" 55 7, ﬁ 255
I b3 éscfm
i’wgas = 0.0472 x V_ = 0.0472 x /). 2 0,529 sft3
v e
w : . 4
I Moisture — x 100 =. 9-'539 x 100 = - S’,§<2
std  “gas 7-:32#0-2 0.529
'S = 5123.8 x J x X = fpm ACFM:
II _ 1039 x x ) . SCFM: /
- x x x( )2 “EA: /70, 7
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I W S EE S .

I Impinger Box No. ﬂ
Final Weight ¢ 5 3.3 Water Weight Gain  Impinger 1 —3.5 -~
l Impinger 1  Initial Weight 5:& q 7z
Increase -2, % Impinger 2 /2.4
r
l Final Weight 7055 Impinger 3/ /
Impinger Initial Weight /
Increase (2. 4 Impinger 4 O -
' Final Weight 46& %, [ Impinger 5 3 7
Impinger Initial Weight /., 7 ©
l Increase e/, 1/ Impingér 6 y,
Final Weight A Total _ /3,9 =V,
Impinger Initial Weight .32V s
l Increase @, 2 Py = 2 F=4 . %0y = /% 2L
- - o = o /
Final Weight 7 4/5.5 A to0.751/ %0, =___§.0 ¢
I Impinger Initial Weight 24/ & v, = 129 / %C0 = 0.0
Increase 2,7 pm - 5. 35 b W, = 73 g /
I Final Weight Avg AP = _— / A, = =23 ‘/2 \/
Impinger Initial Weight
Increase Avg [ AP = -/ D = __ /
. . c_ = - v /T = 3> v/
l Filter # Final Weight P Z ' /
" Initial Weight P, = _* 575 77H0 2FP7 27.72MHg
| ‘Increase Tn = 403 ‘/ F ST -
I o e VP /P33 R
/ e 35
lusture Content: = .93 de 2/,232YM0 = 30-"5‘
3> L2380 , ?L{ ‘-/
std + 460 (+ 260
l O, 3-1—%7- scfm
Ywgas = 0:0472 x vw = 0.0472 x /3.9 = p.456¢  sft3
Y as A ¢7 /
Moisture gas x 100 = £.65 x100 = - 4. 2% %
std Wgas q4.5%% " ©.656
= 5123.8 x J % x = fpm ACFM
_ 1039 x x _ . SCFM /
x x x( K %EA b 9,2~
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I Impinger Box No. S
Final Weight 2 2 Water Weight Gain Impinger 1 #Q f v
l Impinger 1 Initial Weight ¢
Increase —o. 4 Impinger 2 _//, & v~
I Final Weight 69 ¢, 9 Impinger 3 /.2 U~
Impinger 2  Initial Weight g -2, 9
. Increase | 1.0 Impinger 4 A 5”/
l Final Weight € 72.é Impinger 5 2.5 /
Impinger 3 Initial Weight £ 4/ 4
I Increase /2 Impinger 6
Final Weight 4{77.4 J Total /% §~/= Vw '
Impinger 4 Initial Weight /3% 3 2732 Y
: ' Increase 0.5 Pb = %C0y = 2. "/
- g - = / 2 =
Final Weight 745 7 Vo = L2572 02 3. 2 —
l Impinger 5 Initial Weight jHB' = v, = [4- 8 / %C0 = 0.0
) Increase S 2.s Pm = 0.350 ./ %Nz = 7/ '-/ 4
‘ . Fix.la_l Weig}.xt Avg AP = - v/ A = 9 vb v
- Impinger 6 Initial Weight —_— s -
Increase AvgoP = _ - “// b, = _.‘-—_‘é
C = - ' T = o
' Filter # Final Weight P t 2
| Initial Weight P, =+ 43 S0 223 27,44 ™g
Increase = Lo / v Séqd v QR:
I T - S82F _ Jodi o ®°
| o/ ?22% v I/ =
.oisture Content: %M = 20 My = & MW, = 3,522 W = 30.6 R
| "o + ot 3. %% 7 ;zo:z/
= 17.65 V ——e0 2 17,65 - | &%= F 1. = sft3
lotd B\ Ty + 460 X/0.% 70 /o4 * 460 74
O. 523 sctn

!:<-

0.0472 x-Vw =0.0472 x /G .= (G G VEE3

v, 7.17,'/
& Moisture = £as x 100 = 2627y 100 - b & %

Bstd ' ¥gas %93-? +0.é?7

gas

- B
<
*
<

's = 5123.8 x J —— X = fpm ACFM:
_ 1039 x X SCFM:
1= = % s /
X x x x( )2 3EA 26.44
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///”r ' SULFUR TRIOXIDE EMISSION DATA

Location YWe tw \l\&&k T‘K

Time

Job Name Lone StTaR Cewm Unit Tested \L\\\,\\' b\)c_'\ﬁ"z_
Run Number \ 2 3
Date é 203y | 6-20-50 ' G-2o-80O

o2 ¢ — 756~ /856~

/6SE [ BoG WL A

N - normality of BaCl,

O. 042 |6.008 D 0. 00 7

l Job Number 30-§ -\

MLy - ml in impinger

224 | 2\ | 24Q

MLy - ml in aliquot

\O O | O

MLg -~ ml of BaC12 to titrate Du\O

0.\ O.20

MLBB - ml of BaC12 to titrate blank

Q.o |loos |0.08

T, - average gas meter temp., °F /o3 vy /O
_ volume of dry gas sampled
Vo * @ peter conditions, ft.3 9.9 | /O0.70 /O 43’4

Py, - barometric pressure,

"Hg Abs. | 224/ | z7. 41 |Z27.4/

stack gas volume dry
standard conditions,

@

*SCFM 35+77 | #6329 | 49597

C; - SOz in impinger, mgs

O\ 0. S |, €

ppm S0z 0.9 | 06 /-7
C - emission rate of S0;, 1lbs/d
S0, _ 30 bslday | 0,7 | [.8 Z0,5
Cg - emission rate of S, lbs/day 4‘3 2.7 48,Z
*68°F, 29.92 "Hg (20°C, 760 mm Hg)
0. T + 460
MLIxMLBxNx40 ppm SO = 6021 x Cy x (T )
C. = V_P
1 : mb
MLA '*6
C503 = ppm S0z x Qg x 299.1 x 10
Cso
- 3
Cs =33

MULLINS ENVIRONMENTAL TESTING CO., INC.




Client_ | mpne Sanie Cewn SO, EMISSION DATA Job Number__¢lo- St/

'it Tested |/, \n Dud ﬂ'_S_

‘i" Number [ 2 2
Wate £-/8-89)| 4~13-50 |46-15-80
. /17/8— |2o02¢4—= | 230~

ime [24-3 2osdL 2200
3 - normality of BaCl, 0.004%2 |0.0098 |6.005 ¥
iLI - ml in impinger #1 —_ —_ -
hMLI - ml in impinger #2 293 27b 253

LI - ml in impinger #3 ) 213 328 2
“LA - ml in aliquot #1 — —_ -

, LA - ml in aliquot #2 | O 10 10O
l'LA - ml in aliquot #3 10O 1O 1O
lilLB - ml of B.':LCIl2 to titrate #1 —_ _— -

Ly - ml of BaCl, to titrate #2 0.085 OAD oo
|!LB - ml of BaCl, to titrate #3 0.60< O. 10 O.0¢C
| LBB - ml of BaCl2 to titrate blank 0.0 | oo D.O<
Il. - average gas meter temp., °F rx S OL Jo z_

v - volume of dry gas sampled
I!N @ meter conditions, ft.- /o0.7s/)/0:S70 |/0. 458
1 Fp - barometric pressure, 'Hg Abs. 27.32| 27.32 | z27.%32Z2_

|'5 ~ izgggaggsczﬁéﬁzog:}: ESCFM 3 3,)532-' ?7/"',‘7('5 37656
I I- SO2 in Impinger #1, mgs — —_ —
.I - SO2 in Impinger #2, mgs O.O o4 oY
lI - S0, in Impinger #3, mgs o.0 0.S o.0
CT - total SO2 in Impingers, mgs o0 0O LC\ O."\
t)m so% o0 /14" 0. (o !
lioZ - emission rate of 802, lbs/day O 7 /24’ _{'4_
- emission rate of S, lbs/day 0.0 éz_ ’Z,‘7

LS
I68°F, 29.92 "Hg (20°C, 760 mm Hg) 0.7513 X C; X (T + 460)
m

- V_P
. . MLy X (MLp-MLgp) X N X 32

m b
1 ML = -
A CSoz = ppm S0, X Q, X 239.2 X 10

I Cp=Cy #1 + Cp #2 + C; 43 | Cso,
C, = >

ppm SO2 =

6




L

/

SULFUR TRIOXIDE EMISSION DATA

Job Number QO-&U|

Job Name | qwe Swer (o

\

Location “ X" QA—_
Unit Tested K\\\,\ éiud\ 'ﬂ;

Run Number | 2 23
Date E~/8-20| 8-/15-80 | 6-18-8o
755z |%ate | Yo
N - normality of BaCl, o.ooq¥lp.oosdle. .o
ML; - ml in impinger 2 L} 280 243
ML, - ml in aliquot 1o 1o 10
MLg - ml of BaCl, to titrate 0. \O O\ |p.0<
MLpp - ml of BaCl, to titrate blank 0.0 65.0< oo
T, - average gas meter temp., °F /o< Jo ¢ /02
R ety =y S POV PO P
P, - barometric pressure, 'Hg Abs. Z7-3z2 | 27 22 27.32.
O - R BT Yoo | 55, 032|374 5765
Cy - SOz in impinger, mgs 0.5 1 0.5 e.0
ppm SOz 0,6 O,é 0-o
C503 - emission rate of SO0z, lbs/day bré 7,2 O-o
Cg - emission rate of S, lbs/day 2.0 Z,? 0-0
*68°F, 29.92 "Hg (20°C, 760 mm Hg)
MLy x MLy x N x 40 ppm 50 = 0.6021 x Cp x (T, + 460)
C; = ™ : VoPy p
CSOS = ppm S0z x Qg x 299.1 x 10
C
Cs = %23_

N
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APPENDIX G

Plant Operational Data
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I Kiln Operating Data
During
Lone Star Industries
l Plant - Maryneal Kiln Emission Tests Date: June 20, 1980
Nos 1 & 2 Kiln
l Time Raw Kiln Coal Teed 04
Feed
Tons/Hr Tons/Hr. A
l 8:20 AM 42.1 3.75 1.1
8:55 42.2 3.60 2.4
10:00 42.2 3.70 1.1
' 10:18 42.2 3.80 1.0
_ 10:33 42.1 3.9 2.2
10:48 42.2 3.94 1.3
11:00 42.4 3.92 1.5
' 11:15 42.4 3.93 1.5
11:30 42.3 3.91 1.5
11:45 42,3 3.92 1.4
. 12:00 Noon 42,1 3.93 1.3
12:15 PM 42 .4 3.92 1.2
12:30 42,2 3.93 1.2
. 12:45 42.2 3.94 1.5
1:00 42,2 3.93 1.5
1:15 42.1 3.92 1.4
1:30 42.4 3.92 1.3
l 1:45 : 42.2 3.93 1.6
l . Average 42.2 3.88 1.4
No. 2 Kiln
' 3:55 42.0 3.6 1.0
4:10 42.5 3.6 1.1
4:30 42,1 3.9 1.5
' 4:45 42.2 4.0 1.2
5:00 42,4 4.0 1.1
5:15 42.1 3.8 1.2
' 5:30 42.1 3.7 1.8
5:45 42.2 3.9 2.3
6:00 42.0 4,1 1.3
6:15 42.2 4,1 1.3
l 6:30 42,2 4.1 2.3
' 6:45 42,1 4.1 1.5
7:00 42,2 4.0 2.2
' 7:15 42.2 4.0 2.0
7:30 42.2 3.8 1.0
7:45 42.2 3.6 2.4
l Average 42,2 3.9 1.6



Kiln Operating Data

Lone Star Industries During
Plant - Maryneal Kiln Emission Tests Date: June 18, 1980
No. 3 FKiln
Time Raw Kiln Coal Feed 09
Feed
Tons/Hr. Tons/Hr. %

5:55 PM 42.0 3.8 1.8
6:25 42.0 3.85 1.5
7:00 42.0 3.85 1.1
7:15 43.4 3.85 1.2
7:30 42.2 3.85 1.1
7:45 452.8 3.85 1.1
8:00 42,4 3.85 1.1
8:15 42.2 3.8 1.4
8:30 42.2 3.8 1.1
8:45 42.2 3.8 1.1
9:00 42.1 3.8 1.1
9:15 42.4 3.8 1.1
9:30 42,2 3.75 1.1
9:45 42,1 3.75 1.3
10:00 PM 42.3 3.6 1.3

Average 42.3 3.75 1.2
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MULLINS ENVIRONMENTAL TESTING CO., INC. A
P.O. Box 598

Addison, Tx 75001 L
(214)980-1843 g

\

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 at
Training 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 (Single Engine-Land)

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

Source Evaluation Society

American Society of Civil Engineers

Texas Society of Professional Engineers

National Society of Professional Engineers

American Management Association

Technical Association of the Pulp and Paper Industry

Technical Directed and performed stack sampling on over 600
Experience sources of which over 60 were sampled simultaneously

using more than one sampling train at several points
in the flue gas stream. 1972-present.

Directed and performed over 70 short-term ambient air
studies using mobile sampling vans and various ambient
air sampling equipment. 1972-present.

o
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Mullins

Research
Projects

Publications

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
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 de~
velop a correlation in the ambient air between carbon
dioxide and sulfur dioxide to provide a tool for
predicting air pollution episodes. January-May 1969,

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.

MULLINS ENVIRONMENTAL TESTING CO., INC.




Mullins

Teaching
Experience

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

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

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

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,
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MULLINS ENVIRONMENTAL TESTING CO., INC, ( K
P. 0. Box 598
Addison, Texas 75001 e (214) 980-1843 L

DON C. ALEXANDER, Field Technician

Education B.S. 1978, Angelo State University, San Angelo,
Texas, in Biology with a minor in Chemistry.

Technical Participated in the sampling of over 150 sources,

Experience including several which were sampled simultaneously

using more than one sampling train.
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MULLINS ENVIRONMENTAL TESTING CO., INC. [ N (
P.O. Box 598

Addison, Tx 75001

{214)980-1843 Aot

DOUGLAS RAY SAATHOFF, Environmental Technician

Education B.5. 1978, The University of Texas at Austin,
Austin, Texas, in Biology with a minor in Chemistry.

Technical Research Assistant at The University of Texas at
Experience Port Aransas, Summers 1976 and 1977.

Laboratory Technician for The Texas State Department
of Health, Dallas, Texas.

Participated in the sampling and analysis of several
sources with EPA and Texas Air Control Board methods

of both source and ambient air samples for particulates,
50z, Hp504, HpS, HCl, Cly, and NOy. Both laboratory
and on-site field analysis- performed. :
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SUMMARY
FLANT: S IAE T 2 AR T
LOCATION: A s A

TEST/IDENTIFICATION Ao ~d - F4T) T 0% DATE: e riw rmaoo-= /G 7
TESTING BY: AUl WS Sopifavmpm —as - £C0LoaY Awdrm IVl
KIIN/COOLER NO. /= 2. =2 '

PERFORMANCE

Kiln Production TonfHr. v.ceveee. 24 % @ 4 8I% X.F. Factor
Kiln Feed Rate Ton/Hr. ...... 39,7
Fuel Rate (Coal) Ton/HT. .eivuunn.. .5 @ /M, /&6 ' BTU/Ib.

" v (0il) Gal/Hr. ........ -
Fuel Ash 24 /#o
Fuel Sulphur % eeeenn 9.6 @ ./ Kiln Feed S.
XILN (Stack) ALLOWABLE
Exhaust Gas Flow  DSCFM  ........ 33/54g6C '
Part. Concen. 1b/SCF  .vvevnn.. S, 20T
Emission Rate 1b/Ton  veivevns. 237 2. 070 0,3 /f-'?- /= 6.3(35.743.¢
SOX (Kiln) | | |
‘(Concentration) PPM Cerenae.
Emission Rate 10/Ton  c.vvua.. @013 /A~ dis ¢ 2 /72
Emission Rate 1b/MMBTU ........ |
NOX (Kiln) .
(Concentration) PRV Ceessian 78 #
Emission Rate 1b/Ton  ..o..ve. J278 /22865
COOLER (Stack)
Exhaust Gas Flow DSCFM senssana —
Part. Concen. 1b/SCF  .iveenn. -
Emission Rate 1b/Ton ........ B
REMARKS : R S R e R At T oA

FARTICutare SAmprinvg BY Hi-ysl @ T0P oF Aucuypus 7 PLENUIM

AL RAPPROYED SV TRCE AND RO frw rfoR 209 Par7 bo

DSCE V& Y)3 = PURFICUATE SHMmPLIANG POICE Uil = Sox Sam b

———.

DIFFERENET N VOLUME DUE To BLEED IN 0F AI@ ToCool GASES 7o

B o w g oFe?






