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Source category: Portland Cement Date: 01/28/93

Plant name Oklahoma Cement Location:  Pryor, OK
Testdate 3/28/80 Ref. No.: 16
Process : dry _ , Basis for process rate . feed/production
Ratio: 1.59
Emission | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, |Concen
Source control Pollutant No.| Ib/hr ton/hr | kg/Mg | Ibjton DSCFM ppm
rotary cyclone + |BASED ON KILN FEED RATE
kiln fabric filt. PM 1 6.9 52,5 | 0.0657 0.131
(coal-fired |filter filt. PM 2 6.6 52,5 | 0.0629 0.126
filt. PM 3 6.1 52,5 | 0.0581 0.116

average 0.0622 0.124 |Rating: A

con. inorg. PM | 1 28.0 52.5 0.267 0.533
con. inorg.PM | 2 28.0 52.5 0.267 0.533
con. inorg. PM | 3 32.2 52.5 0.307 0.613
average 0.280 0.560 |Rating: A
S02 1 26.9 52.5 0.256 0.512
802 2 5.3 52,5 | 0.0505 0.101
S02 3 5.3 52.5 0.0505 0.101 |-
average 0.119 0.238 |Rating: D
co2 1 54,702 52.5 529 | 1,042 70,239 11.0
co2 2 61,810 52.5 589 1,177 70,405 12.4
co2 3 61,457 52.5 585 1,171 70,003 12.4
average 565 1,130 |Rating: C
rotary cyclone + |BASED ON CLINKER PRODUCTION RATE
kiln fabric filt. PM 1 6.9 33.1 0.104 0.208
(coal-fired |filter filt. PM 2 6.6 33.1 0.0997 0.199
filt. PM 3 6.1 33.1 0.0921 0.184
average 0.0987 0.197 |Rating: A
con. inorg. PM | 1 28.0 33.1 0.423 0.846
con. inorg. PM | 2 28.0 33.1 0.423 0.846
con. inorg. PM | 3 32.2 33.1 0.486 0.973 :
average 0.444 0.888 |Rating: A
502 1 26.9 33.1 0.406 0.813
s02 2 5.3 33.1 0.0801 0.160
S02 3 5.3 33.1 0.0801 - 0.160
average 0.189 0.378 |Rating: D
co2 1 54,702 33.1 826 1,653 70,239 11.0
co2 2| 61,810 33.1 934 1,867 70,408 12.4
co2 3 61,457 33.1 928 1,857 70,003 12.4
average 896 1,792 |Rating: C
Notes: 1. SO2 data rated D because of wide range in emission rates is indicative of testing problems.

2. CO2 data rated C because method not specified.




SUMMARY

FLANT: e - Lo Tl
LOCATION : = At N N R WL

TEST/IDEN TIFICATION Eo~22 DATE: = G
TESTING BY: Sty ) ST A g mag ety T L T T (O
KILN/CCOLER NO. = PERFORMANCE
Kiln Production Ton/HZ. ceveneess zz,/ @ /252 K.F. Factor
Kiln Feed Rate Ton/HT. «ovevrees 2
Fuel Rate (Cozl) Ton/HE. «evvesene- a2 @ BTU/1b.

" v (0il) GaL/HT'. vevevnvs —
Fuel Ash % I oA
Fuel Sulphur % o X @ Kiln Feed 3.
KILN  (Stack) ALLOWABLE
Exhaust Gas Flow  DSCFM Cereneen. 2O
Part. Concen. 1b/SCF  cevevunn
Emission Rate 1b/Ton  seveven. S0 1 6.0 ‘/fm 2.3 //'7. L =7
$0X (Kiln) .
(Concentration) PPM R ’d
Emission Rate 1b/MMBTU  v.vvvnnn 7Ly R el
NOoX (Kiln)
ﬁc;nCentratlon) M - % 4
Emission Rate 1b/ \/) o = ' |
COOLER (Stack) -~ iy
Exhaust Cas Flow  DSGE () COQ\\ e Sl ;
Part. Concen. 1b/5 VP TE L
Emission Rate 1b/T X ‘ u-.' N SR G _L NX-Y 9

_ p . :

REMARKS : ¥ O RR

l Emission Rate 1b/Ton  wveeeens _ 2020 /20% 0 0.3/ 22 F 7




MULLINS ENVIRONMENTAL TESTING CO., INC. —
P, O Box 598
Addison, Texas 75001 » (214) 980-1843

—

SOURCE EMISSIONS SURVEY
OF
OKLAHOMA CEMENT COMPANY
KILN NUMBER 3 STACK
PRYOR, OKLAHOMA

MARCH 1980

l
l |

FILE NUMBER 80-38

MULLINS ENVIRONMENTAL TESTING CO., INC,

L




A

TABLE OF CONTENTS

PAGE NO.
INTRODUCTION 1
SUMMARY OF RESULTS 2
DISCUSSION OF RESULTS 4
DESCRIPTION OF PROCESS OPERATION 6
DESCRIPTION OF SAMPLING LOCATION 15
SAMPLING AND ANALYTICAL PROCEDURES 16
DESCRIPTION OF TESTS 18
APPENDICES 19

A. Location of Sampling Points

B. Source Fmissions Calculations

C. Calibration of Equipment
D. Field Testing Data

E. Analytical Data

F. Plant Operational Data
G. Chain of Custody

H. Resumes of Test Personnel

\ 80-38

MULLINS ENVIRONMENTAL TESTING CO,, INC.

O




SQOURCE EMISSIONS SURVEY
OKLAHOMA CEMENT COMPANY
KILN NUMBER 3 STACK
PRYOR, OKLAHOMA
FILE NUMBER 80-38

INTRODUCTION

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

source emissions survey at the Oklahoma Cement Company plant located

~in Pryor, Oklahoma, on March 28, 1980. The purpose of the survey

dioxide being emitted to the atmosphere via the baghouse exhaust

stack of Kiln Number 3.

The sampling followed the procedures set forth in the Appendix to

the Code of Federal Regulations, Title 40, Chapter I, Part 60.

The tests were observed by Mr. Patrick J. Ford of GCA Corporation, |
representing the Environmental Protection Agency, Region VI and

Mr. Roy Click of Oklahoma Cement Company.

) \ 80-38 -1-
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SUMMARY OF RESULTS

The principal conclusions are as follows:

1. The emissions of particulate matter from the stack were equal
to 0.112 pounds per ton of kiln feed (6.5 pounds per hour),
based on averaging the three tests using only the "front-half"
collection from the EPA-type sampling train. The allowable
emission rate as stated in the Code of Federal Regulations,
Title 40, Chapter I, Part 60, Subpart F is equal to 0.30 pounds
per ton of kiln feed. The actual emissions were 37.3 percent

of the permitted emission rate.

2. The emissions of particulate matter from the gtack were equal
to 35.9 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
calculated from the process weight table in the Regulations of
the Oklahoma State Department of Health is equal to 46.1 pounds
per hour. The actual emissions were 77.9 percent of the per-

mitted emission rate.

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

17.8 parts per million (12.5 pounds per hour), based on averaging

the three tests,

80-38 -2
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SUMMARY OF RESULTS

"Kiln Number 3 Stack

Run Number 2 3 4
Stack Flow Rate - ACFM 127,830 128,487 125,015
Stack Flow Rate - DSCFM* 70,239 70,405 70,003
% Water Vapor - % Vol. 6.7 7.0 6.0
% COp - % Vol. 11.0 12.4 12.4
% 0p - % Vol. 13.7 13.0 13.2
% Excess Air @ Sampling Point 219 192 203
Particulates
Probe, Cyclone § Filter Catch
grains/dscf* 0.0115 0.0109 0.0102
grains/cf @ Stack Conditions 0.0063 0.0059 0.0057
lbs/hr 6.9 6.6 6.1
Total Catch
grains/dscf* 0.0580 0.0574 0.0639
grains/cf @ Stack Conditions 0.0318 0.0313 0.0357
1bs/hr 34.9 34.6 38.3
Kiln Feed Rate as Provided by
Oklahoma Cement Company - tons/hr 58.5 58.5 58.5
Allowable Emission Rate
State of Oklahoma - 1bs/hr 46.1 46.1 46.1
Emission Rate - 1lbs/ton of kiln feed 0.118 0.113 0.104
Allowable Emission Rate - EPA
40 CFR 60 - lbs/ton of kiln feed 0.30 0.30 0.30
Sulfur Dioxide Emissions - lbs/hr 26.9 5.3 5.3

* 29.92 '"Hg, 68°F

MULLINS ENVIRONMENTAL TESTING CO., INC.




DISCUSSION OF RESULTS

At the conclusion of the first test, the tip of the glass probe liner
was discovered to be broken and the test was discarded. The last three
tests for particulates and sulfur dioxide appeared to be valid repre-
sentations 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 8.9 percent

of the mean value. The measured flow rates (Qs) for the three tests
were within 0.3 percent of the mean value. The rates of sampling for
the three tests were well within the specified limits, the greatést

deviation being 2.1 percent.

The calculated emissions (pounds per ton of kiln feed) of particulate
for the three tests showed a range of from -6.9 percent to +5.7 percent

variation from the mean value.

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

dioxide was bypassed.

80-38 -4-
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The efficiencies were as follows:

Run #2 Run #3 Run #4
Impinger #2 98.9 98.0 96.5
Impinger #3 1.1 2.0 3.5

Collection of 90 percent or more of the sampled sulfur dioxide in

the first impingers is a verification of a representative sample.

The calculated emissions (pounds per hour) of sulfur dioxide for
the three tests showed a range of -57.6 percent to +115.2 percent
variation from the mean value due to the results of Run Number 2

being much greater than the other two tests.

\ 80-38 -5-
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DESCRIPTION OF PROCESS OPERATION

Description of Process Operation

The process used to describe the manufacturing of Portland Cement is
divide¢ into three process classifications termed wet, semi-dry and
dry. The difference being in the amount of water used in the grinding

of raw materials. At Oklahoma Cement the dry process system is used.

Raw materials used to manufacture cement at Oklahoma Cement are lime-
stone, shale, and iron ore. After these materials have been crushed

to a minimum size, they are fed proportionally to a dry process ball
mill. In this mill they are blended and ground to a fine uniform
powdered mixture which is called raw mix. As the raw mix is discharged
from the mill, it is pumped to the raw mix blend silos. Once these
materials have been blended and the mixture is of the desired chemical
composition to produce quality cement clinker, the material becomes

kiln feed and is transferred to the kiln silos.

From the kiln feed silos the material is fed to a coal-fired rotary
kiln. 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

and finally the cooling of clinker. The liquid, upon cooling, forms

80-38 -6-
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hard masses 1/8 inch to 1 1/2 inch in size. 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. Exhibit "A" presents a flow diagram of the Pryor plant.

Process Weight

During the past several years a considerable amount of production -
process data has been compiled and summarized which enables one to

predict and verify production capacities of the various process units.

Under the present method of operation, kiln production is obtained
by methods (2) and (3) listed below and may be cross-checked by

methods (1) and (4). These are:

(1) Inventory measurements of raw materials in the blend

silos and kiln feed silos.

(2) Number of crane buckets of clinker removed from the
kiln discharge area. Crane buckets have been cali-

brated to contain X_number of tons of clinker.

80-38 -7-
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(3) Speed of kiln feed screw - and raw weigh feeder - each

RPM feeds_& number of tons of raw material to the kiln.

(4) Inventory measurement of clinker storage area.

During the course of emission sampling for this period, kiln and feeder
data were obtained. From this kiln feed and clinker production were

calculated. These data are presented in the following table, PROCESS

DATA.

\ 80-38 ~8-

MULLINS ENVIRONMENTAL TESTING CO., INC,




MULLINS ENVIRONMENTAL TESTING CO., INC.

I e A 7 J
. OKLAHOMA PROCESS DATA
FOR
JOY BAGHOUSE COLLECTOR
TOTAL KILN

I KILN #3 FEED RATE

Raw Feed Tons/Hr 52.5 52.5
' Coal Feed Touns/Hr 6.0 6.0

TOTAL FEED RATE TONS 58.5 58.5
' TOTAL FEED METRIC TONS 53.1
' Clinker Produced Tons 33.1 33.1

:
l Allowable Emissjons-Baghouse
' EPA 0.3 lb/ton kiln feed with coal 17.6 1lbs/hr
EPA 0.15 Kg per metric ton of feed 7.97 Kg/hr .
. Oklahoma Allowable ' 46.1 1bs/hr
Process Weight Table
. Total feed to kilm 58.5 tons/hr
' Production rates are during time of testing — 11:00 AM to 7:00 PM; 3-28-30.
. Representatives present during time of tests were:
GCA Representing EPA

' Oklahoma Air Control Dr. Joyce Sheedy
l - Kaiser Engineers Chris Rayner
' 80-38 -9-



PRODUCTION DATA FACTORS

During Joy Baghouse Emission Test

Production Rates - For eight hours operation 11:00 a.m. - 7:00 p.m.
(3-28-80)

#3 Kiln

Raw Feeder Counts -
419.1 + &

52.5 tons raw per hour
52.5 tons/hr x 0.63 = 33.1 clinker tons/hr

" E: T |

Coal Feeder Counts -

47.89 = _47é39 = 6.0 Tons coal/hr used

Total kiln feed rate 58.5 tons/hr

\ 80-38 -10-
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Identity of Emissions

Emissions from the process are fine particles and combustion gases.
Combustion gases are a mixture of water vapor, oxygen, nitrogen,

carbon dioxide, and sulfur dioxide.

Plant Operation - Variation during routine operations

A. Variation in operating conditions could be from one or a com-

bination of the following:

Problems with raw feed

a. Not feeding uniformly

b. Loss of feed

c. Change in chemical composition
d. Ring formations, mud or clinker
e. Excessive coating

f. Coating falling out

2. Fuel Conditions

Inconsistent coal feed
Improper draft on cooler

Backend temperatures

[« e T = B

0O, low in exit gases

B U S U5 OE N U WS G5 On O o G B AR &SR R .. e
—
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2. Kiln Conditions

a. Problems during startup and shutdown
Electrical or mechanical equipment failures
Low backend draft

d. Favoring kiln because of hot spots on kiln shell

B. Operating conditions during Gravel Bed Tests
During the time emission tests were being performed on the
gravel bed, the kilns and coolers operated normally except
for the last 20 to 30 minutes of Number 3 test. At this time

a large clinker ring fell into the the Number 3 cooler causing

a minor upset condition.

C. Operating conditions during kiln exit emission tests
During the time of emission tests for the Joy Baghouse - kiln

exit gases, kiln operating conditions were normal and consistent

with operating procedures.

\ 80-38 -12-
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DESCRIPTION OF SAMPLING LOCATION

The sampling location on the exhaust stack of the baghouse of Kiln
Number 3 is approximately 79 feet above the ground. The inlet to
the stack is approximately 23 feet above ground level. The sampling
ports are located approximately 56 feet (7.98 stack diameters) down-
stream from the inlet to the stack and 18 feet 11 inches (2.70 stack

diameters) upstream from the outlet of the stack.

\\\\hh_ 80-38 -15-
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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.

A preliminary velocity traverse was made at each of the two ports on
the exhaust stack of the baghouse of Kiln Number 3 in order to deter-
mine the uniformity and magnitude of the flow prior to testing. Six
traverse points were sampled from each of the two ports for a total
of twelve traverse points. Several traverse points were checked for
cyclonic flow but none was found to be present. Samples of five-
minute duration were taken isokinetically at each of the twelve points

on the traverse from each port using a heated, glass-lined probe.

On all the 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 test. This was performed 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 pressure. The lines were also checked

for clearance and the manometer zeroed before each test.

30-38 -16-
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Particulate emissions were calculated from gravimetric analysis using
both the "front-half" and 'back-half" collections from the EPA-type
sampling train. The ''back-half" of the sampling train contained an
80 percent isoproply 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 prior to use for hydrogen peroxide contamination and none was

found.

At the conclusion of each test, the sampling train was purged with

ambient air at the average sampling rate for 15 minutes.

MULLINS ENVIRONMENTAL TESTING CO.,, INC.



DESCRIPTION OF TESTS

Personnel from Mullins Environmental Testing Co., Inc. arrived at the
plant at 8:00 a.m. on Friday, March 28, 1980. The equipment was moved
onto the exhaust stack of Kiln Number 3 and the preliminary data were
collected. The first test began at 11:35 a.m. and continued until its
completion at 12:38 p.m. It was discovered at the conclusion of the
first test that the glass probe liner tip was broken. The liner was
changed and the second test began at 2:00 p.m. Testing continued
without further difficulty until the completion of three additional

tests at 6:58 p.m.

The equipment was moved off the stack and loaded into the sampling
van. The samples were rtecovered and taken to Mullins Environmental

Testing Co.'s laboratory in Dallas, Texas for analysis and evaluation.

Operations at the Oklahoma Cement Company, Kiln Number 3 in Pryor,

Oklahoma were completed at 9:00 p.m. on Friday, March 28, 1980.

L, | T tons, .

Billy“JY Mullins, Jr., P.E.
President

80-38 18-
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APPENDIX A

Location of Sampling Points
Kiln Number 3 Stack

‘The sampling ports located on the Kiln Number 3 Stack are approxi-
mately 56 feet (7.98 stack diameters)_ downstream from the inlet to
the stack and 18 feet 11 inches (2.70 stack diameters) upstream from
the outlet of the stack., The locations of the sampling points were

calculated as follows:

Port and Wall Thickness = 1 7/8 inches:
Inside Stack Diameter - 84 3/16 inches
: Percent of Diameter Distance
Point No. From Wall From Wall
1 4.4 3 11/16"
2 14.6 12 5/16"
3 29.6 24 15/16"
4 70.4 59 1/4 "
5 85.4 71 7/8 "
6 95.6 80 1/2 "

MULLINS ENVIRONMENTAL TESTING CO,, INC.
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APPENDIX B

Nomenclature and Equations

for

Calculation of Source Emissions
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1
Nomenclature for Particulate Calculations
1
English Metric
l Symbol Units Units Description
AS in.2 m2 Stack Area
l Can gr/dsct g/dscm Particulate - probe, cyclone and filter
I Cao gr/dscf g/dscm Particulate - total
gr/CF 3 _
l Cat @ s1.:a<_:k g/m Particulate - probe, cyclone and filter
conditions
I gr/CF 3 .
au @ stack g/m Particulate - total
conditions
l Caw 1bs/hr kg/hr Particulate - probe, cyclone and filter
I ax lbs/hr kg/hr Particulate - total |
Cp Pitot Tube Calibration Factor
I Dn in. m Sampling Nozzle Diameter
%EA Percent Excess Air at sampling point
l g 32.2 Acceleration of gravity
' ft/sec?
l %1 Percent isokinetic
%M Percent moisture in the stack gas by volume
I Md Mole fraction of dry gas
I me mg mg Particulate - probe, cyclone and filter
MHZO 18 1b/lb-mole Molecular Weight of Water
i
* 528°R, 29,92 "Hg (20°C, 760 mm Hg)
I MULLINS ENVIRONMENTAL TESTING CO., INC,




English
Symbol Units
m, mg
MW 1b/1b-mole
MW . 28.95 1b/
arr 1b-mole
MWd 1b/1b-mole
Pb Ing
Absolute
11}
Pm H20
p HHg
S Absolute
APS "HZO
Psfd 29,92 "Hg
Q, ACFM
QS DSCFM
R 21.83 "Hg-
ft3/1b-mole-°R
T °F
m
Tt min
Ts °op
-]
TStd 528°R
v £t3
m
Vm dscf
std
Vs fpm
\' ml
w

Metric
Units

mg

g/g-mole

g/g-mole

mm Hg

mm H20

mm Hg

mm HZO
760 mm Hg
m3/hr

dsem/hr

min
°c

293°K

dscm

m/sec

ml

* 528°R, 29.92 "Hg (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.
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English Metric
Symbol Units Units Description
Vw scf scm Volume of Water Vapor Collected @ standard
gas conditions
Pair 0.0748 1bs/ft> Density of Air
P 1 g/ml Density of Water
HZO
Pran 51.63 lbs/ft3 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

Volume of dry gas sampled at standard conditions.*

std
mstd T  + 460

P

<
I}

pb + _m.

_ 13.6 _

Vm = 17.65 Vm T“'—':Té'ﬁ—- = dscf
std m

v = dscf x 0.028317 = dsem

m
std

(Vw- gms SOZ - gms st) szO R TStd

vV =

w
gas Pstd MH20 453.6

Vw . = 0.0472 (v, - gms SO, - gms H,S) = scf
ga

Vw = scf x 0.028317 = scm
gas

Percent moisture in stack gas.

Vi

gas
Vm * vw
std gas

\ = $28°R, 29.92 "Hg (20°C, 760 mm Hg)

Volume of water vapor collected at standard conditions.*

MULLINS ENVIRONMENTAL TESTING CO., INC.




6. Molecular weight of stack gas.

1b

MW = de X Md + 18 (l—Md) = Tb-molie g/g—mole

7. Percent excess air at sampling point.
100 (%O2 - 0.5% CO)

%EA =

? 0.265 (%N,) - (%0,) + 0.5 (%CO)
8. Stack Pressure.

stack pressure "H20

PS = Pb + 1376 = "Hg Absolute

P

s = "Hg Abs. x 25.4 = mm Hg

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

MULLINS ENVIRONMENTAL TESTING CQ., INC.

4. Mole fraction of dry gas.
My = IOOIBO%M
5. Average molecular weight of dry stack gas.
MW(_1 = ECO2 X T%E:I-FEOZ X l%gj]+EN2 X %+ECO X Tg—gl = 1b/1b-mole
= g/g-mole




9. Stack velocity at stack conditions.

1/2
. 2g X Pran = Pstd X MWair X (TS + 460) x APS

Vs = & 0 12 P x MW x T

X Pair ¥ 75 X X lstd

(T_ + 460) x AP_ 172
V. = 5123,8¢C = = fpm
S P P x MW

s

V. = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions.

T p
1 std s

Q@ = 147 Vs A * My X5 3260 X 7
s std

0.123 VS X As X Md X Ps
Qs = Ts A0 = DSCFM

DSCFM x 1.6990 = dscm/hr

f=
1}

11, Actual stack gas volume at stack conditions.

Vs X As
Q = 1z = ACM
Q, = ACFM x 1.6990 = m>/hr

\\\\‘__ * 528°R, 29.92 "Hg (20°C, 760 mm Hg)
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12. Percent isokinetic.

144
Vmstd X (TS + 460) x Pstd x 100 x

o
—4
n

m D,
My * Teea

xP xT xV x
5 t s

1039 V x (T + 460
Mstd ( S )

2
Md X PS X Tt X VS b o Dn

13, Particulate - probe, cyclone and filter.

Mg 1 gr
i 2 BT
an Vm 64.8 mg
std
Mg
Can = 0.0154V = gr/dscf
Mstd '

Can = gr/dscf x 2.290 = g/dscm
14, Particulate total.
Tt dscf
Cao = 0.0154 x v = gr/dsc
mstd
C = gr/dscf x 2,290 = g/dscm

ao

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

MULLINS ENVIRONMENTAL TESTING CO,, INC,

1



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

Ps X (Tstd) < M
(Ts + 460) d

at an Pstd

17.65 x C xP xM
an s

Cat = T_ + 460 = ex/CF

gr/CF x 2.290 = g/m3

O
n

at

16. Particulate - total, at stack conditions.

17.65 x C xP xM
ao S d

C = = F
au Ts + 460 gr/C

_ 3
au gr/CF x 2,290 = g/m

17. Particulate - probe, cyclone and filter.

_ 60 min 1 1b
Cow = Can X Qs * T hr * 7000 gr
C = 0,00857 x C x Q. = 1lbs/hr
aw an 3
c = 1lbs/hr x 0.4536 = kg/hr

aw

18. Particulate - total.

@]
n

0.00857 x C x Q. = 1bs/hr
ax ao S

a
L}

ax lbs/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
OKLAHOMA CEMENT COMPANY
PRYOR, OKLAHOMA
FILE NUMBER 80-38

SOURCE EMISSIQNS CALCULATIONS

Kiln Number 3 Stack

\68“& 29.92 "Hg (20°C, 760 mm Hg)

. Symbol Description Units
l Run No. 2 3 4
Date 3/28/80 3/28/80 3/28/80
l Begin 1400 1600 1755
' End 1503 1703 1858
P, barometric pressure "Hg Abs. 29.10 29.08 29.09
'. (mm Hg) (739) (739) (739)
P orifice pressure drop "HZO 1.073 1.035 1.004
n (mi H,0) (27.3) (26.3) (25.5)
' \' volume dry gas sampled
m @ meter conditions £t,3 37.625 37.053 1 36.477
' (m3) (1.065) (1.049) (1.033)
T avg. gas meter temp. °F 78 79 77
l m (°C) (26) (26) (25)
; \Y volume dry gas sampled
Mstd @ standard conditions* = dscf 36.017 35,376 34,965
l (dscm) (1.020) (1.002) (0.990)
- VW total H,O0 collected,
I impingers § silica gel ml 54.9 56.5 47.1
Y volume water vapor
wgas collected @ standard
I conditions* scf 2.591 2.667 2,223
(scm) (0.073) (0.076) (0.063)
I %M moisture in stack gas
by volume % 6.71 7.01 5.98

MULLINS ENVIRONMENTAL TESTING CO., INC.
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Source Emissions Calculations
Oklahoma Cement Company
File Number 80-38

Symbol Description Units
Md mol fraction of dry gas -—-
o, %
o
0, %
°
N2 %
%SEA 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
(mm HZO)
T, stack temperature °F
(°C)
P stack pressure "Hg Abs.
s
(mm Hg)
\Y stack velocity @ stack
S AP
conditions fpm
(m/sec)
AS stack area iné2
(m<)
Q dry stack gas volume €
s standard conditions* DSCFM
(dscm/hr)
Qa actual stack gas volume
@ stack conditions ACEM
(m>/hr)

\\\:‘ff°F, 29.92 "Hg (20°C, 760 mm Hg)

0.9329
11.0
13.7

75.3

219.0

30.31
(30.31)

29,48
(29.48)

0.576
(14.6)

414
(212)

29.06

(738)
3,307
(16. 80)
5,567
(3.59)

70,239
(119,336)

127,830
(217,183)

0.9299
12.4
13.0

74.6

192.1

30.50
(30.50)

29.63
(29.63)

0.584
(14.8)

413
(212)

29.04
(738)

3,324
(16.89)

5,567

(3.59)

70,405
(119,618)

128,487
(218,299)

MULLINS ENVIRONMENTAL TESTING CO., INC.

0.9402
12.4
13.2

74.4

202.6

30.51
(20.51)

29.76
(29.76)

0.563
(14.3)

404
(207)

29.05
(738)

3,234
(16.43)

5,567
(3.59)

70,003
(118,935)

125,015
(212,400)




| \
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. Source Emissions Calculations
Oklahoma Cement Company
File Number 80-38
Symbol Description Units
l Tt net time of test min. 60 60 60
Dn sampling nozzle diam. in. 0.244 0.244 0.244
' (m) (0.006) (0.006) (0.006)
%1 percent isokinetic % 102.1 100.1 99_5
l me particulate - probe,
cyclone and filter mg 27.0 25.0 23.2
l m, particulate - total mg 135.7 131.9 145.1
Can particulate - probe,
' cyclone and filter gr/dscf* 0.0115 0.0109 0.0102
- (g/dscm) (0.0264) (0.0249) (0.0234)
l Co particulate - total gr/dscf* 0.0580 0.0574 0.0639
(g/dscm) (0.1329) (0.1315) (0.1463)
Cat particulate - probe,
cyclone and filter @
stack conditions gr/ct 0.0063 0.0059 - 0.0057
' (g/m3) (0.01453) (0.0136) (0.0131)
Cau particulate total @
stack conditions gr/cf 0.0318 0.0313 0.0357
' (g/m3) (0.0727) (0.0718) (0.0817)
caw particulate - probe,
' cyclone and filter l1bs/ht 6.9 6.6 6.1
' (kg/hr) (3.2) (3.0) (2.8)
C " particulate - total 1bs/hr 34.9 34.6 38.3
B (kg/hr) as.8) (s (17.4)
i ... :
Qs F, 29.92 "Hg (20°C, 760 mm Hg)
' MULLINS ENVIRONMENTAL TESTING CO,, INC.



Client Oklahoma Cement Company SO, EMISSION DATA Job Number §0-38
.it Tested Kiln Number 3 Stack
un Number 2 3 4
iate 3/28/80 | 3/28/80 | 3/28/80 :
h;me 1400205 | 1999505 | °1sss ;‘
M - normality of BaCl2 0.0098 0.0098 0.0098 _f
}IEI - ml in impinger #1 ———— —— —— i
MLI - ml in impinger #2 335 348 310 i
LI - ml in impinger #3 335 335 317 1;
LA - ml in aliquot #1 - -——- -
I‘LA - ml in aliquot #2 5 ) 5 i
l.LA - ml in aliquot #3 15 15 15
MLB - ml of ]3:.—1C12 to titrate #1 ——-- -——- -—--
Ly - ml of BaCl, to titrate #2 4.95 0.95 1.05
Ly - ml of BaCl, to titrate #3 0.20 0.10 0.15
qLBB - ml of BaCl, to titrate blank 0.05 0.05 0.05
'1 - average gas meter temp., °F 78 79 77
o - yohume of Dy g sammisd | s | sn.0ss | 367 |
b " _barometric pressure, ''Hg Abs. 29.10 29.08 29.09
ls j iﬁiﬁﬁaﬁﬁsc‘éﬁﬁ?oﬂf SSCFM 70,239 1 70,405 | 70,003
1" S0, in Impinger #1, mgs ---- - ———
iI - S0, in Impinger #2, mgs 103.0 19.6 19.4
—lI - 502 in Impinger #3, mgs 1.1 0.4 0.7
CT - total SO2 in Impingers, mgs 104.1 20.0 20.1
Ipm 502 38.4 7.5 7.6
‘iOZ - emission rate of SO0,, lbs/day 645.1 126.5 128.0
s ~ emission rate of S, lbs/day 322.5 63.3 " 64.0
l68°F, 29.92 "Hg (20°C, 760 mm Hg) 0.7513 X Cy X (T_ + 460)
ppm SO2 =
l . . ML, X (MLB—MLBB) XN X 32 v, Pb
| : MLy Cqp = PPM SO, X Q_ X 239.2 X 107°
: 5 s
l C; =C; #1 + C; #2 + Cy #3 . - C502

s 2




Kiln Number 3 Stack

SULFUR TRIOXIDE EMISSION DATA

I
ML

c

Vme

S0 = PP™ S0; x Q¢ x 299.1 x 10

MULLINS ENVIRONMENTAL TESTING CO,, INC.

Run Number 2 3 4
Date 3/28/80 | 3/28/80 | 3/28/80
N - normality of BaCl, 0.0098 0.0098 0.0098
MLy - ml in impinger 270 200 270
ML - ml in aliquot 15 15 15
MLg - ml of BaCl, to titrate 2.10 1.20 3.65
MLgp - ml of BaCl, to titrate blank 0.05 0.05 0.05
T, - average gas meter temp., °F | 78 79 77
V- yolume of Gy gos samplsd | y7.qas | sr.oss | se.en
Py - barometric pressure, "Hg Abs. 29.10 29,08 29.09
Qs - stack gas volym? dry @

standard conditions, *SCFM 70,239 70,405 70,003
C; - SO in impinger, mgs 14.5 6.0 25.4
ppm S0z 4.3 1.8 7.7
Cso3 - emission rate of SOz, lbs/day 89.9 38.1 162.1
* 68°F, 29.92 '"Hg (20°C, 760 mm Hg)

ML; x MLg x N x 40 0.6021 x Cy x (Tm + 460)
C. = ppm SOz =

6

PLAS) L PP | I B
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APPENDIX C
Calibration of Equipment
Equipment Calibration Factor Calibration Date
Pitot Tube #10 0.844 2/20/80
Probe Tip #I-4 0.244 3/17/80
Dry Gas Meter #3 1.002 3/24/80
Stack Unit Orifice #3 10/12/79
Digital Temperature
Indicator #3 3/24/80
Barometer #4 3/14/80

\ 80-38

MULLINS ENVIRONMENTAL TESTING CO., INC.
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Meter Number:

DRY GAS METER CALIBRATION

Date:__ 3/24)%0

3 Calibrator: Drbc.b Q Erm}lb
O O

Wet Test Meter Vm
std

Calibration Factor (CDG) =

Dry Gas Meter Vm

std
Run No: I Pb: 27, 3)2-0 "Hg
Wet Test Meter Dry Gas Meter
Temp. p
Time Meter Reading  Temp. Meter Reading In Out ‘ m

.7.Y End (019

L7, ¢ Start 0949

2 1.9 R 1 b6 S OF 271R. 22 of ¥2-°F 12 °F /). L'O"Hzo
0.0 1 (6O°F 25, .25 ) ef FSC°F 12 °F 4 L YO "HL0

-3.b

2.3 3 pL.S°F 0 21 3 F2cf 7S°F T2 °F /. "D"Hzo

- 1b
_1v ) 9
Wet Test Meter V_ = 17,65 x 21.84% 29.3p + 15.6 | x[.ol2 =2].577dscE
std 28,317 bb. S + 460 (Cf)
X 1.4 B
DI')’ Gas Meter Vm = 17.65 X2|.CI?5 .09 + 13.6 = 2_)_3‘.‘:.8 dscf
std 7%+ 460
T T e
/,/)"HH.);' . ”
T ohooe ) ¢ =224 -| l.oco]
\_’/ DG L. 259

MULLINS ENVIRONMENTAL TESTING CO., INC.




[

-

o

' DRY GAS METER CALIBRATION
l Meter Number: 3 Calibrator: MWBM\Q g\njﬁ%
l pate:  3/24 /%o Qy)
! i
l Wet Test Meter V
Bstd
Calibration Factor (CDG) =
I Dry Gas Meter V
“std
Run No: 2 Pi_ 29,38 "Hg
' Wet Test Meter Dry Gas Meter
' Temp, p
Time Meter Reading  Temp. Meter Reading In Qut m
' ~YEnd  (0gq 31.5301 Lt 299.92Scf 8 °F 1S°F [-Yempo
3. Start p29 0.0 1 [p7°F 31R.224 cf | °F 19 °F <[40 "H,0
l 15 21,530 1 b1 °F Zl.i0lcf 81 °F 33 °F  #[-40 "H,0
l - ShS,
= s}
Wet Test Meter V_ = 17.65 x 21550 24.3% + 13.6 | x |.O012 = 21.0%37 dscf
std 28.317 LT + 460 (Ce)
' + ).L|o
294.%% = _—
Dry Gas Meter VIrl = 17.65 x 21,10\ 29.28 + 13.6 20.342  dscf
l std g0 + 460
l Cpe = 2].031 =] l.oob
l 2.9\ L

MULLINS ENVIRONMENTAL TESTING CO., INC.




-~

METLI

DRY GAS METER CALIBRATION

Meter Number: 3 Calibrator: EQ%MQ &ﬁ%ﬁ

Date: 3/ 2 "// Yo

Wet Test Meter Vm

Calibration Factor (CDG) = std
Dry Gas Meter Vm
std
S
Run No: o} P: 29. 40 "Hg
Wet Test Meter Dry Gas Meter
Temp. P
Time Meter Reading  Temp. Meter Reading In Out _ m

92 End (3L, 22-483 1 @8S°F Y22.,24cf T °F IS °F Heyo "H,0 |

-1.3 Start |jo4 0.0 1 ,3.8°F 399328 cf o °F 3R°F 4], Y0 "H0
22,08 1 4B 22.699 cf %0 °F A1 Hldo
~1.3 )
Wet Test Meter V_ = 17.65 x 22.443 2940 + 13.6 | x ).0i? =2|9¢5dsct
std 28-317 L8 + 460 (€
1].40
Dry Gas Meter V = 17.65 x 22.b59 2940+ 13.6 = 21.93¢ dscf
Tstd 39 + 460
Cpe = 2182 =i l.oo]|
21, 1306

o

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

Meter Number: 3 Calibrator: mm_;\ D S\z ii ;‘\ i g \ b

Date: B/Q_L\!ya

Wet Test Meter Vm
std

Calibration Factor (C,.) =

Dry Gas Meter Vm

std
Run No: 4 Py 24.40 '"Hg
Wet Test Meter Dry Gas Meter
_ Temp. P
Time Meter Reading  Temp. Meter Reading In Out _ m
-} -} o + u "
-0 End - (330 24. 21| 1 Jo.0°p uy3.0 35ef R0 °p 1S °F 140 H,0
-2 Start 128§ 0O.p 1 [,9.8°F Y22, ,2t)cf F%°F 39 °F + L YD "H,0
- 221 1 70 cF 5y 4O lef 19 °F Tb°F "H,0
=)
Wet Test Meter V = 17.65 x 2H.2.1) A Yo + 13.6 x .oz = 23.5b3dscE
std 28357 36 + 460 (Cf)
ko 2. 17
Dry Gas Meter V_ = 17.65 x 24.Mol 29.4p + 13.6 = 22 dscf
std ¢ + 460
= 2_3(5:(03 = O.C(clg
DG 231011

-

MULLINS ENVIRONMENTAL TESTING CO,, INC.
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DIGITAL TEMPERATURE INDICATOR NO. 5

CALIBRATION DATA

Date: 3}7_ v )8 O

Media Time Mercury Thermometer(°F)

DTI( °F)

Ice Bath ZOL-I:7 32

Oven (129 ) 225

Oven 1 2.4 %34
Oven 320 H23

Meter Adjusted? Yes No 7(

i AR

\ Signatl)&: of Calibrator (N\\X

l MULLINS ENVIRONMENTAL TESTING CO., INC.

3]
Ambient Air XSS ERP A4

I Boiling Water | 1o 2 11 215

Oven = 3| o 320

_




l Pl'l-'OT TURLE CALIBRATION
l hate: 2. © /C/EB /280 Time: /“po \
Pitot No. /p l-)b:——-——‘?"'‘?“C"z‘ "He Ps:———l———@ A "HZO
. Ts:—-:?—c/-——-—- F Cpstd: O.7¢
CALIBRATOR
I Motor fps STANDARD ‘ STANDARD CAL. CAL.
Sctting mark  START END AVERAGE HIGH Q HIGH FACTOR LOW JLow FACTOR
' 31 10 — — — — — — - - —
39 20 Ip, /o ool o34 oM 1oz 0537 1015 |.0.387| £.508
‘ 48 0 o023 |lo23]| 0.4% 1033 \ws5 926 034 0,583 o514}
55 0 |39 (038 6.620 059 |0,735] ©.936 |0.54|0.235 | ©.3% |
‘ 63 50 |p.e=210¢3| 0O.27%¢ 0.8 10.927 ©6.84% 1086 |0.927 | ©.F44 |
70 60 |0.88 0.9 | ©.938 | (20| /e25| ©.948 | 1,20 L075| ©.848
‘ 76 70 /.20 | f20] /. 095 /60 |/ 2451 ©.8S71 /S0 /225 | ©0.83%S
84 g0 | 160 | /Lo /265 | 2108 | 2466 | ©0.854 | 200 | /445 | 0,864
* 50 [.¥S | /.85 /i3¢o | 250 /58| oS82 | 2.45| /sés| nbbo
|
i
Average Og)',l'( 0?46 |
Summary of Results:
Normal high side calibration factor 05/7/’-/
variation —2.\ + [.3
Normal low side calibration factor O848

variation

-4.4,7v 4.7

o Lade

Signature of Calibrator

:
;
'
;
'
|
'
'
'
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Date: Z/7 RPN H GO

Reading 1
Reading 2
Reading 3
Reading 4
Reading 5
Reading 6

Reading 7

Reading 9

Reading 10

Average

Readingll
Reading 2
Reading 3
Reading 4
Reading 5
Reading 6
Reading 7
Reading 8

Reading 9

l Reading 8

Reading 10

1

NOZZLE CALIBRATION

=7 :£
f;L' Calibrato;iz>

ond & O 0e /g o e

2

o6 0. /Fe
0. /2] O, 155
0./69 0. /85
O [ O, (87
A L7 0. I8¢
o L7 0. /5
0./20 o. /56
&. /69 o. /87
QO (7¢ 0. (84
0. /70 0. (5%
0,470 0.1%6
s 7
0.20(, D.363
0. 304 N.3¢3
0.3210 0 ¢
0,30 O IC3
0 310 0.3¢3
0 .30 O. 365
0.310 0. 363
O.30% 0.3¢4
o 309 O.3¢3
©.309 0. 365
0.309 0.3 Y

lkAve rage

3
O 2%
O. 245
O, 2L
0. 244
O. 248
L.24s
Q247
o 244
0.25¢
0. 245
0.246
8
O.372
O, 375
0. 324
0.375
0. 224
0.373
0.379
& 37¢
0. 374
0.375
0.374

O 24
0,243
0.245
0243
0.244
©.244
0.24Y
O 242
0. 242

©.243
O-244

9
O 432
H.«/33
9. 43¢
O. 433
0. 43¢
O3z
O ¢33
o Y35
0.4/34f
0,425
0.434

MULLINS ENVIRONMENTAL TESTING CO.,, INC.

N

0.479 _
0. 4949
0.99%
0.495 |
© 499
0.49¢
0.479
6.479

0.222

0.49%




Date: )4 Mar(-A /7%’0

BAROMETER CALIBRATION

Time: < !2p

Bﬂrauwé:-. ¥ 4

Barometric Pressure @ Addison Field @ 719 ft. = 30.3>0
- 0.719

Absolute Pressure at Addison Field = P ALY,
+ 0.076

Absolute Pressure @ METCO @ 643 ft. = 29 . £7217

Barometer Reading = 292.¢64

Variation = + O 003

Barometer Adjusted? Yes

No b

N C o din

Stgnature of Calibrator

MULLINS ENVIRONMENTAL TESTING CO., INC.




APPENDIX D

Field Testing Data

MULLINS ENVIRONMENTAL TESTING CO., INC.
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. Impinger Box No. Z

l Final Weight é 50/(0 Water Weight Gain Impinger 1 -/{,
Impinger 1  Initial Weight |4/ <
Increase 15,9 Impinger 2 _ &2 T
I Final Weight "7'59,0 Impinger 3 (ﬂ/ Z
Impinger 2  Initial Weight {;gi,g
l Increase 4‘?,-.7. Impinger 4 //7
Final Weight égt a Impinger 5 Q, Z
Impinger 3 Initial Weight {(,74 2
l Increase (0.7 Impinger 6 ‘/
Final Weight ﬂg,é Total §£ @ = v, |
Impinger 4 Initial Weight (44,4 ?
l Increase 117 Pb = Z-?, lo p/ %C0p = M,O ‘/
| . = perd % = E
Final Weight 775.6& Vo [7. 625 l/ 0, /3.7 !
l Impinger 5 Initial Weight J(b,¢ v, = <49 %0 = __p.O v ‘
Increase 91 . P = /. 073 / %N, = 7<. 3 /
B orewesge et - o576/ A - 5567/ |
mpinger nitial Weig ) %
Increase welT 0257y 0, %%% |
i . - c,- 08t 1 - _bo Y
Filter # Final Weight P / - /
Initial Weight P, = —0,58 V'"H,0 2—‘7/06 "'Hg |
' Increase m = 72 /F S38 HORI/ |
ncr .
- TS = _ /4 SF 874 R
loisture Content: %M = , My = 0,2322 MW, = B0,308 0% MW = L7« ' / 1‘
' [-073 e |
= 17.65 Vg = 17.65 x 37. 425 27.00 + 13.6) | S6-Ol7 sfts |
mstd + 460 75 + 460 |
I £2/ éOO scfm 2
'vwgas = 00,0472 x Vw = 0.0472 x 44‘,9 L= Z’g?/ Sft3 |

. Moisture = 7 wfaf, x 100 = Z’?c?, x 100 = é ’ 7/ %
Mstd Wgas S6.007 Z,§<7(
o
!s = 5123.8 x ,é_gﬁ Jzﬁfzz‘é 706 X297 0.757 = 3307 fpm aceM: /27,850 v
'oI _ 1039 x Bé6- 007 x 37¢ ) O'Z,/ :5/ SCFM: 70 235 //
0/9329 * 29.06 X330 X 62 x(0,298)° —Z—_ SEA: 2/ ?, )

0.5%%
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l Impinger Box No. 3
I Final Weight c3%6. 3 Water Weight Gain Impinger 1 —/o. 5
Impinger 1  Initial Weight ({4¥,3
Increase ___/0/5 Impinger 2 J/J'_f z
l Final Weight /3£ ¢ Impinger 3 _//, |
Impinger 2  Initial Weight [,9n. 4
I Increase 44_11_ Impinger 4 Z/ /
Final Weight 4693.5 Impinger 5 /2.6
Impinger 3 Initial Weight Q2 ¢
I Increase 11 ) Impinger 6 /
Final Weighth 4786 Total $4,5 =V,
Impinger 4 Initial Weight Y433,
l Increase /.1 P = 29.9% v %C0p = Zer 1//
Final wEight :255_41 vm = ?7f053 \/ %02 = __M__
I Impinger 5 Initial Weight 143,Q Vw = 5"&5 / %0 = .0 v
Inc o
l rease /0,6 Pm = .—/’ 035 ‘L'/ {-,Nz = M‘é
Impinger 6 Initial Weight s
Increase Avg | AP = ©.763 v b = Qlﬁ 4
= [ = /
l Filter # Final Weight 47(34—4'/ (/ Te ——@L“/
Initial Weight P. = —p0,55 V"0 Z29.04 f'Hgl/
} . Tn=__ 79 /F $39 TR
ncrease 7 3 # N /
T, =~ _4/8 V°F 873 R
v/ v '
l(oisture Content: EM = 7-0/ Md =, ?2'99 MW, = ?0r S-Oj"_ '/MW = Z?fé:‘)’ /
' Pb + §m6 27 3 /'035 5_ 37é \/
=17.65Vv_ [ __ 13.6} _ 22 + 15.6 4 . £13
"std ™\ T, + 460 17.65 x 57053 g 460 3527k, Ps/t
l ﬂ, 590D scfm
vagas = 0.0472 x V_ = 0.0472 x 56.5 = _Z 667 gt
v v
“‘l‘
' Moisture = ¢ _%ae x 100 = 2:667 x 100 = 7,0/ %
Mora © Vgas 35376 2667
./s = 5123.8 x 0«3# 7, ?Z'Zg? L% 0.7¢3 ="3324— £pm ACFM: /2.3, {7-07\/
lI _1039 x  35.37¢ x 873 Py \// SCFPM: "0, 405\/
I D.9299x z9.04-x 3324 x 6o *@,z4d)* seA: [/ ?Z’ [
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Impinger Box No. Z

Final Weight G247 Water Weight Gain Impinger 1 =1{,0
Impinger 1 Initial Weight &35, 7

Increase —ll.e Impinger 2 f&Z.B

Final Weight “)%3.7 Impinger 3 7.7/
Impinger 2  Initial Weight £9/.

Increase 47.3 Impinger 4 0, 4’

Final Weight £Z. Impinger 5 /.7
Impinger 3 Initial Weight

Increase 7.7 Impinger 6

4‘9210 Total ‘4’2/ =V

Final Weight

Impinger 4 Initial Weight @Z,g&

Increase 0.4 P. = 2F.02 [ %07 = {Zr4“ v

Final Weight Vm = 3@/477 /, %0y = _LZ_,Z—\/

Impinger 5 Initial helght‘zgé, vW = 4.7 i %CO0 = 0;&7 ,/

Increase 7’7 p - / 00¢ ‘/ 95N2 _ 77,,’::[ ,

Final WEIght A AP = A = /
Impinger 6 Initial Weight ve *Q&\‘// 5 ﬂ_l/ _
Increase AvgJBF = o, 748 b = _4 Z& / |
= .;14 T = ;
Filter # @"_‘E(g Final Weight CP 2. g /‘/ t —éj) / ﬁ
Initial Weight P. = ~—0, 5 /10 27,05 "Hg/ |

Increase Tm i 77 WF §37 °R7

1, - _dod Sfr _Zed  ®

/
- 578 M- M@—/de - 30.51 2.-‘/MW = Z9. 7é/

isture Content:

Pb + 1I;m6 —2 0? /‘% y \/

= . — 4 + . - 3

g S Ve () <1768 <$6,477 r 3.0 - 34,765 “sst
0,5'53 scfm
v
gas = 0.0472 x V_ = 0.0472 x 47, ] = 2.225 sgi
VT
Moisture = ¢ Bes x 100 = Z;ZZB x 100 = S5.98 ’/'%
Mstd Woas 34,965 2.23
- s125.8x 0,844 Z%; 0.748 - 3234 tn s _[ 25,05V
. 70 au
_ 1039 x  F4-,9¢S  x 34% i 9%5\{ _SCFM 7 ), 00 ?/
0.99s7 * 2906 x 323 x g0 xozep? T sen:  ZOZ. b

N I Ja.E BN RS WS S IR IS WE G5 EE EE IR EE S s .



APPENDIX E

Analytical Data

MULLINS ENVIRONMENTAL TESTING CO., INC.




Mullins Environmental Testing Co., Inc.

Particulate Analysis Summary

Job Number

f0-34

Job Name D f)e hpma

C-"fﬁg-—\

———

[}

Location P,y o r Ok
7 rd

Date Analysis Completed 4/3 / £0
[ L]

Unit Tested ¥ 3 Jo | Ztee’~

Run No. p 3 <)
Particulate on Filter (mg) 2.9 9.3 2.0
Particulate in Front Wash (mg)* ) €. ) | .7 .2
MF (mg) L7.0 20| 23.2
Particulate in Impinger #1 (mg)** | |O¥., 7 IO(p.C? I, q
MT (mg) J3& 1 ) 391145,
7 U ]

Analyst f

* Less Acetone Residue

** Less Ammonium Sulfate




Mullins Environmental Testing Co., Inc.

Particulate Analysis EPA Method 5

Stack Filters

.
1

Job Number €0 -3 g Location pr\/af } & (
Job Name O K C_ Unit Tested ¥3 K./, Stac b
Desiccator Time In /100 3/34a| gy 412 )0
Desiccator Time Out Jfefgo g2 | 14s) Y3 )00
Run No. o) Filter No. £ -2 &
Filter § Particulate
+ Tare Weight (g) Q,QQ..S'L/ V2SO
Tare Weight (g) |, 84 €2 |84 7 A -
Filter § Particulate (g) P77 77¢ &I 77 é/
Filter § Particulate Average (g) 0.71 749
Initial Filter Weight (g) 0.7¢ 85~
Total Particulate (mg) [ 8.9 |
Run No. = Filter No. G-A9
Filter & Particulate
+ Tare Weight (g) 262g 2 |2 2@
Tare Weight (g) ). ¢4 20 /. 44 7\5’" -
Filter & Particulate (g) Y& n~o D220 /
Filter § Particulate Average (g) (. /€02
Initial Filter Weight (g) p '770& _
Total Particulate (mg) m v
Run No. ¢ Filter No. 4. &7
Filter § Particulate
+ Tare Weight (g) 2,6/87 126/%1
Tare Weight (g) l.gHg) 1).gF42Y |~
Filter & Particulate (g) [J77 0k 7 07
Filter § Particulate Average (g) 0')707

Initial Filter Weight (g) o. 76;)2

Total Particulate (mg) [ £0 |




* Note:

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

V@ S

v UAnalyst

l Mullins Environmental Testing Co., Inc.
Particulate Analysis EPA Method 5
' Front Wash
l Job Number ¥ -3X Location pf‘f/of _ O K
Job Name@{-‘ C_ Unit Tested £ 3T N~ S h= etz
l Desiccator Time In 3o 9/ ]2 | 810 4/3/80
' Desiccator Time Out o%e1  Y/3/2 |14/ /3 /%
I Run No. B Volume (ml) 24O
' Final Weight (g) 194,929 (o] 164 ﬁfQi
Initial Weight (g) 14y 9698 |10y 965% | —
Particulate Weight (g) D] 210220
I Particulate Average (mg) = 20,0
Less Acetone Blank (mg) o
l Total Particulate (mg) [/
Run No. < Volume (ml) 2=a=> ‘
' Final Weight (g) [4q 270 5| )99 970K i
Initial Weight (g) 149 4¢ 32149 95 32 | 7 |
' Particulate Weight (g) On/ 73 L pnl 24
Particulate Average (mg) IZ,S’"
l Less Acetone Blank (mg) - . £ _
| Total Particulate (mg) [ j¢,5 17
l Run No. Ll Volume (ml) 220
Final Weight (g) 45,2239 1 148224
§ [nicial veigne @ 148 207) 19201 |~
Particulate Weight (g) Opllte | D017n
I Particulate Average (mg) 169
, Less Acetone Blank (mg) ~ .7
' Total Particulate (mg) [ IS5, 2 ).
Acetone Blank Volume (ml) /0O
. Final Weight (g) HS 2082 14 3087 ‘
Initial Weight. (g) 198 1980|145 1980 | _—
l Difference (g) 59 021 D) D 7.
Average (mg) 108 |
' * mg/l 20l ‘



Mullins Cnvironmental Testing Co., Inc.

Particulate Analysis EPA Mcthod 5

Back Half Analysis

Job Number ¥O- 3 Location ﬁyg/'l () F .
I Job Name &)  C_ Unit Tested =3 p/ /.. Stz
Desiccator Time In 32 Yildo | Q10 Y/3/€d
l Desiccator Time Out vgol ‘//3/?’3 M= “//3;/83)
I Run No. 2 Volume (ml) Q9o
Final Weight (g) Yy S'.qua} | ST g2 03
| tnicial veight (o) jus 3480 1073990 |
Particulate Weight (g) O3> 9 N} =2 %
) Particulate Average (mg) |32, b
l Less Ammonium Sulfate (mg) 23.9
Total Particulate (mg) [ /08,7 |-
' Run No. 5 Volume (ml) 20
' Final Weight (g) 1$3. Je2d | 1520617
Initial Weight (g) 1$3, 043 1 IS§30453 | -~
_Lrlarticulate Weight (g) 4.7/ g 1] 64
' Particulate Average (mg) H. g
Less Ammonium Sulfate (mg) —-9.9
' Total Particulate (mg) | /06 9 |-
' Run No. ﬂ _ Volume (ml) 2772
Final Weight (g) 49200 14 1Y 707 .
' Initial Weight (g) 97 2793 753730
Particulate Weight (g) 0 ) L) g1 ¢34
Particulate Average (mg) 163 &
' Less Ammonium Sulfate (mg) -4].9
Total Particulate (mg) | [2 1.9 " |
Analyst




it Tested 23 /| Stock.

- o Lo e CU2 LRHOOLLN URIA GOD AURDET - 2 -

Run Number - -3 “
ate 2-28-50|3-28-580 | T-28-80
/400 — /oo — [ 746G -
.me /523 | 7o = /1R 5H
l - normality of BaCl2 §.009 ¢ 0. 0088 1) 009
ELI - ml in impinger #1 ‘ — _— -

Ly - ml in impinger #2 335 3@ 310
L; - ml in impinger #3 338 33 < 317
MLA - ml in aliquot #1 — — —_
LA - ml in aliquot #2 S \g” é(f

- i i # - —
LA ml in aliquot #3 | /< s
LB - ml of BaCl2 to titrate #1 — e —
- i #
IILB ml of BaCl2 to titrate #2 q.9¢ o. q( )/)_(
iLB - ml of BaCl2 to titrate #3 O0.2a 0. lo 0.1
LBB - ml of BaCl2 to titrate blank O.o0¢ I N=Yal Pa

- average gas meter temp., °F & 79 777

3

volume of dry gas sampled

@ meter conditions, ft.> 37.6Z5| 3).053 56,477

=]

I8 ]
1

barometric pressure, "Hg Abs. 2?/ [0 Z29.0% Z?,o§

b
B o o o [70,297| 70,405 (70,203 ,
CI - 80, in Impinger #1, mgs - - - i
II - SO2 in Impinger #2, mgs IO3.0/ 19.{, |ﬁ.¢-/ i
MI - SO2 in Impinger #3, mgs /. ) 0.4 n 7 ;
Cr - total S0, in Impingers, mgs 10Y 'l 20.0 20, | |
I s, 384 | 7.5 | 7.¢

S0, ~ emission rate of SO,, lbs/day| (4| 1265 | |28 0

- emission rate of S, lbs/day 322.5 (L3,% LE O

5
.68°F, 29.92 '"Hg (20°C, 760 mm Hg)

0.7513 X Cp X (T_ + 460)
L ppm 50, = T
l .. MLp X (ML-MLy) X N X 32 o P
I ML, Cooi = ppm SO, X Q_ X 239.2 X 10°°
s0, Pp 2 s .

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

1 I Cso,

)
N
]
n
9]
|




h)

_ SULFUR TRIOXIDE EMISSION DATA
l Filn MNo.Z Stacl
Run Number = S ud
-l Date 3-728-50| 2580 | 3~23-Zn
' N - normality of BaCl, 0,057 |, CAT | .05
ML; - ml in impinger 270 LD 2750
' MLy, - ml in aliquot 1 & e /\{._
» MLB - ml of BaC12 to titrate 2 O /‘&-O 3.6
MLgg - ml of BaCl; to titrate blank 0.0 |/ o P
T, - average gas meter temp., °F 7 & 79 77
_ volume of dry gas sampled
Vi~ @ meter conditions, ft.3 37.425|37.052 |36,477
P, - barometric pressure, 'Hg Abs. Z9.,10 | £9.08 |29.09
_ stack gas volume dry @
Qs standard conditions, *SCFM 70/25? 7@ 4o 7@‘903
. 4 / / |
C; - S0; in impinger, mgs /L)s’ é) O 25,4/ |
ppm $03 43| /.8 7.7
C503 - emission rate of S0;, lbs/day 5?‘7 ?8!1 /éZ,,
* 68°F, 29.92 "Hg (20°C, 760 mm Hg)
ML; x MLg x N x 40 0.6021 x Cy x -(Tm + 460) |
C; = ppm SOz =
MLA Vme
cso3 = ppm SOz x Q  x 299.1 x 107°

MULLINS ENVIRONMENTAL TESTING CO., INC.

\ 80-38 -

MULLINS ENVIRONMENTAL TESTING CO., INC.
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MULLINS ENVIRONMENTAL TESTING CO., INC.

' Chain of Custody

Job Number £H—-3%8 Date(s) Sampled 3{/25’//3@
Job Name 0&[:4: i (o : i Q.:Z Number of Tests =

lLocation Pr;.r.ol‘) Ok a_.
lUnit Tested /{,-/M_ Ab.Z S-;éué

Sample Containers

Description No. of Containers Remarks

'Front Wash

Back Wash

mpinger No., 1

'Impinger No, 2

"i lter Container

LA

il

[1]
Impinger No. 3 [1]

(1]

|

/472&5&%12.§§924wéi

‘ample No. ‘& Recovered by%l 7M;fe ';é%@a Time: 2@35 Location: M;__,

ample No. 5 Recovered by: . fDate: mTlme 295" location: [/

“sSample No. £ Recovered by J,Mjﬁ Date: ;ég@_ Time: ZD.?.O Location: Mm

lamples Received by:

port Date: ',_,7/25?/30 Time: 2030
/ 7

Iamples Received at Lab by: \ g Q : \ Date: '5220[/80 Time: |28
Samples Analyzed by: ‘ d S s Date: 4// 3/ G Time: (80
| - ed J
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MULLINS ENVIRONMENTAL TESTING CO., INC. A

11105 Shady Trail » Suite 120

Dallas, Texas 75229 « (214) 243-7971 | L

BILLY J. MULLINS, JR., President

Education

Professional
Training
Courses

Certification

Professional

Membershigs

Technical
Eerrience

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.

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

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

Registered Professional Engineer

Certified Visible Emissions Evaluator
Certified Fallout Shelter Analyst

Licensed Private Pilot (Single Engine-Land)

Air Pollution Control Association - Past Chairman,
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

Directed and performed stack sampling on over 600
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.

MULLINS ENVIRONMENTAL TESTING CO., INC,
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Mullins

Designed, directed and operated over 20 permanent
ambient air networks of various size and duration
for a variety of parameters. 1972Z2-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.

Research Supefvised and conducted a study made by the Hawaiian
Projects 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.

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

\\\\hhh 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.

MULLINS ENVIRONMENTAL TESTING CO., INC.




MULLINS ENVIRONMENTAL TESTING CO., INC. ( N
11105 Shady Trail = Suite 120 :
Dallas, Texas 75228  (214) 243-7971 ! | [

DOUGLAS RAY SAATHOFF, Environmental Technician

Education B.S. 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,
S0z, HpS04, H2S, HCL, Cly, and NOx. Both laboratory-
and on-site field analysis performed.

MULLINS ENVIRONMENTAL TESTING CQ,, INC,





