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I. INTRODUCTION AND PROCESS DESCRIPTION

On December 2, 1986, Guardian Systems, Inc. performed a series of Sulfur
Dioxide Emissions tests on the #20 Tunnel Kiln System of General Shale Products
Corporation located near Mooresville, Indiang. This unit has two stack, one is a
dryer stack (round stack) and the other is the Kkiln exhaust stack {(brick stack).
These two stacks were sampled simultaneously and the results summed to
determine the total sulfur dioxide emissions from this source. These tests were
conducted in accordance to the rules and regulations expressed in the Code of
Federal Regulations, Title 40, Section 60, Reference Methods 1-4 and 6 as

amended.

Individual bricks are formed and stacked onto kiln cars. The cars are
inserted on a regular basis into a long, continuous-fired tunnel kiln. As one car is
discharged another is inserted. This provides a constant moving mass inside the
kiln. Cars are pushed through the kiln at a slow, methodical pace. (see Plant
Operational Data for complete process information). By méans of a coal firing
process, heat is increased in each chamber until the total firing is coinplete. As
the car continues through the kiln from the main firing zone the terperatures are

reduced to provide necessary cooling.

Mr. Dave McNees, Corporate Representative, and Mr. Alvin Hall, Plant
Superintendent represented General Shale Products Corporation. Mr. Vie P.
Windle represented the Indiana State Board of Health. Mr. Tom Lotz, Mr. Greg

Karstens and Mr. Chuck Turner, of Guardian Systems, Inc. performed these tests.

_/
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II. SUMMARY OF TEST RESULTS

The individual results from the Brick and Round Kiln stacks can be found in
the following pages. Below is a summary of the combined sulfur dioxide emissions
from the #20 Tunnel! Kiln on December 2, 1986.

G8

Test #1 Brick Round Total

Sulfur Dioxide Emissions,

‘Ibs/hour 17.54 32.01 49.55

Sulfur Dioxide Emissions,

tons/year 76.81 140.22 217.03

Test #2 _

Sulfur Dioxide Emiss'ions, _

Ibs/hour 13.93 38.96 52.89

Sulfur Dioxide Emissions, . '

tons/year ‘ 61.00 170.63 231.63

Test #3

Sulfur Dioxide Emissions,

1bs/hour 14.24 35.47 49,71

Sulfur Dioxide Emissions,

tons/year 62.37 155.37 217.75

Average Sulfur Dioxide Emissions,

Tons/year 222.14
-2- GUARDIAN SYSTEMSInc
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LEEDS, AL 39094
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Run Number 1 2
Date 12-02-86 12-02-86
Location Brick S5tk Brick Stk
Time - 1050-1235 1337-1453
Stack Temperature, F 159 157
Maisture Content, % 7.55 8.466
Onygen Content, % 17.00 17.00
Carbon Dioxide

Content, % ' 3.00 3.00
Stack Velocity, f/s Q.40 8.469
Volumetric Flow, ACFM $,402 4,886
Volumetric Flow, DSCFM 4,230 3,810

Concentration 502
#/CF - 6.88E-05 &4 .09E-0S

Concentration 502
#/Hr 17.54 13.93

Concentration S02
Tons/Yr 74 .81 &1 .00

~

GUARDIAN % SYSTEMS * INCORPORATED

Outlet S02 Input Parameters for General Shale Products Carporation

3 Average
12-02-86 12-02-8Bé4
Brick Stk Brick 5tk

1530-14640 10S0-14650

155 157
10.74 8.a4
17.Q0 17.00

3.00 3.00
9.32 9.20
5,245 S,176
4,010 4,028

S.92E-03 6.30E-05
14.2 -15.23

62.37 66.73

_/
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GUARDIAN * SYSTEHMS # INCORPFPORATETHL
F.0. BOX 300

LEEDS, AL 35094
205-699-6647

Outlet S02 Input Parameters for General Shale Fraducts Corporation

Run Number 1-A 1-B Average
Date 12-02-B6 12-02-84& 12-02-86
Location Brick Brick Brick
Time . 1050-1110 1215-1235 1050-1235
Total volume sampled, cf 0.621 0.620
Meter carrection MCF 1.0993 1.0995
Sampling Time, minutes 20.0 20.0
Barometric Pressure, in Hg 29.83 2% .85
Sample Temperature, F 47 S1
Sample Recovery
8502 saz2
Norm aof titrant 0.0100 0.0100
Vol of sample, ml 100.0 100.0
Vol titrated, ml 10.0 10.0
Vol of titrant, ml 7.40 6.85
Vol of blank, ml 0.23 0.25

Worksheet Information

s02 s02
Vi 0.683 0.4682
Fbar - 29.85 29.85
Tm SO7 Sl
Vsoln 100.0 100.0
Va 10.0 10.0
vt 7.4 t.9
vtb 0.3 0.3
N 0.0100 ©0.0100
Volumetric Flow, DSCFM 4,250

. Calculations

Vol std, Cf Q0.7091 0.7024
Concentration S02, #/DSCF 7.12E-05 &,63E-05 &6.88E-05
mg /LSCM ' 1140.5 1062 .8, 1101.6
ppm 422.0 393.2 407 .46
#/hr 1B.1S 16.92 17.54

- _/
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GUARDIAN # SYSTEMS ¥ INCORFORATETD

Outlet
Run Number 2-A 2-B Average
Date 12-02-86 12-02-84 12-02-86
Lacation Brick Brick Brick
Time 1337-1357 1433-1453 1337-1453
Total volume sampled, c#f Q.633 0.628
Meter correction MCF 1.0995 1.0995
Sampling Time, minutes 20.0 20.0
Barometric Fressure, in Hg 29.85 29.85
Sample Temperature, F 82 54
Sample Recovery
s02 502
Norm of titrant 0.0100 0.0100
vVal of sample, ml 100.0 100.0
Val titrated, ml 10.0 10.0
Vol af titrant, ml 4.38 6 .40
Vol of blank, ml 0.25 0.25
Worksheet Information
. 502 502
Ym 0.496 0.6%0
Pbar 29.8% 29.85
Tm 512 S14
Vsoln 100.0 100.0
Va 10.0 10.0
vt b.4 6.4
Vib 0.3 0.3
N 0.0100 0.0100
Volumetric Fiow, DSCFM 3,810

vol std, Cf

Concentration 502, #/DSCF &4,05E-0S 6.14E-05 &4.0%E~0S
mg /DSCM 248.7 983.4 976 .1
ppm 358.4 363.9 361.2
#/hr 13.82 14.03 13.923

_ —

F.0. BOX 300
LEEDS, AL 33094
205-4699-65647

502 Input Parameters for Beneral Shale Froducts Carporation

Calculiations
0.7158 0.7074

/
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GUARDIAN ¥ SYSTEMS # INCORPFPORATED
F.0. BOX

LEEDS, AL 332094

205-699-6647

Outlet 802 Input Parameters for General Shale Froducts Corporation

300

~

G5

o
E Run Number 3-A 3-B Average
Date 12-02-86 12-02-B& 12-02-B6
} Location Brick Brick Brick
E Time 1530-1850 1620-1640 1530-1640
Total volume sampled, cf 0.909 0.820
E Meter correction MCF 1.0995 1.099S
Sampling Time, minutes 20.0 20.0
Barometric Pressure, in Hg 29 .85 29.85
E Sample Temperature, F 53 S1
Sample Recovery
: s02 802
E Norim of titrant 0.0100 0.0100
Val of sample, ml 100.0 100.0
Vol titrated, ml 10.0 10.0
E Vol of .titrant, m) 9,00 7.90
Al Yol aof blank, ml 0.23 0.25
a Worksheet Informatioan
s02 502
Vm Q.,.999 0.902
Foar 29.85 29.8%
i " Tm 513 S11
Vasoln 100.,0 100,0
Va 1¢.0 10.0
1 vt 9.0 7.9
Vth 0.3 0,3
N 00,0100 0.0100
l Volumetric Flow, DSCFM 4,010
Calculations
Vol std, Cf 1.0259 0.9290
|| Concentration s02, #/DSCF 6..02E-05 S.B1E-05 5.92E-05
mg /DSCM . 964 .8 931.4 248 .1
ppm 357.0 344 .6 350.8
{ #/hr 14.49 13.99 14 .24
— -7- GUARDIAN SYSTEMS INnc
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F.0. BOX 300

LEEDS, AL 35094

205-4699~64647

GUARDIAN #* SYSTEMS » INCORPORATED

Outiet S02 Input Parameters for General Shale Froducts Corporation

Average

D

/

G5

Run Number 1 2 3
Date 12-02-86 12-02-84 12-02-86 12-02-864
Location Round Stk Round Stk Round Stk Round Stk
Time 1045~1225 1335-1450 1530-1640 1045-14640
Stack Temperature, F 124 124 128 126
Moisture Content, % 10.44 10.52 9.22 7.98
Oxygen Content, % 17.00 17.00 17.00 17.00
Carbon Dioxide
Content, % 3.00 3.00 3.00 3.00
Stack Velocity, /s 71.01 71.33 71.69  71.33
Volumetric Flow, ACFM 30,118 30,252 30,404 30,254
Vaolumetric Flow, DOSCFM 24,254 24,258 24,651 24,404
Concentration 502

#/CF 2.20E-05 2.8BE-03 2.40E-05 Z.4ZE-03
Concentration 502 :

#/Hr 3z2.01 38.94 35.47 35.48
Concentration 502

Tons/Yr 140.22 170.63 195.37 155.41
-
-8- GUARDIAN SYSTEMS mc
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GUARKDIAN # SYSTEMS # INCORPORATETD

Dutlet 802 Input Farameters for General Shale Froducts Corporation

Run Number
Date
Location
Time

Total volume sampled, cf
Meter correction MCF
Sampling Time, minutes
Barometric Pressure, in Hg
Sample Temperature, F

Norm of titrant
Vol aof sample, ml
Yol titrated, ml
Vol of titrant, ml
Vol of blank, ml

Ym

Fhar

Tm

vsoln

Va

vVt

vtb

N

Volumetric Flow, DSCFM

Vol std, Cf
Caorncentration 502, #/0O5CF
ma /DSCM :

ppm
#/hr

N

F.O. BOX 300
LEEDS, AL 35094
205-699-6647

1-A 1-B Average
12-02-86 12-02-86 12-02-Bé
Round Round Round

1045-1105 1205-1225 1045-1225

0.4462 0.471
1.12%59 1.1259
20.0 20.0
29.85 29.835
47 S0

Sample Recovery

s02 s0z2
0.0100 Q.0100
100.0 100.0
10.0 10.0
1.10 2.80
0.3% 0.2G

Worlksheet Information

saz2 502
Q.520 0.530
29.8% 29.85
07 510
100.0 100.0
1G.G 10.0
1.1 2.8
0.3. 0.3
CG.01G0 Q,0100
24,256
. LCatculatians
Q.5402 Q.5473
1.11E-05 QJ3.29E-05 22.20E-0S
176.0 5246 .8 352.4
&5 .8 194.9 130.4
16.17 47 .86 32.01

/
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Outlet S02 Input Para

Run Number
Date
Location
Time

Tatal volume sampled, cf
Meter correction MCF
Sampling Time, minutes
Barometric Pressure, in H
Sample Temperature, F

Norm of titrant
Vol of sample, ml
Val titrated, ml
Vol of titrant, ml
Vol of blank, ml

Ym

Fbar

Tm

Vsoln

Va

vt

Vtb

N

Volumetric Flow, DSCFM

Vol std, Cf
Concentration 502, #/DSCF
mg/DSCM '

pRpm
#/hr

\

SYSTEMS « INCORPORATEHD
£.0. BOX 300
LEEDS, AL 35094
2056996647

meters for General Shale FProducts Corporation

2-A 2~B Average
12-02-84 12-02-86 12-02-Bb6
Round Round Round

1335~1355 1430-1450 1335-1450

0.484 0.447

1.1259 1.1259

20.0 20.0

9 29.85 29.85
51 92

Sample Recovery

802 a0z
0.0100 Q.0100
100.0 100.0
10.0 10.0
2.50 2.10
0.25 .25

Worksheet Information

s02 s0z2
0.545 0.503
29.85 29.85
511 512
100.0 100 .0
10,0 10.0
2.5 2.1
.3 . 0.3
0.0100 0.0100
24,258
Calculations
0.5615 0.59174
2.83E~05 2.82E-05 2.4BE-05
453.2 404 .3 428 .8
167.7 149 .6 158.6
41.18 36.73 38.96

b

G5
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GUARDIAN ¥ SYSTEMS » INCORPOGRATED

Cutlet S02 Input Parameters for General Shale Froducts Corporation

Run Number
Date
Locatian
Time

Total volume sampled, cf
Meter correction MCF
Sampling Time, minutes
Barometric Pressure, in Hg
Sample Temperatuwre, F

Norm of titrant
Vol of sample, ml
Vol titrated, ml
Vol of titrant, ml
Vol of blank, ml

vm

Fbhar

Tm

Vsoln

Va

vVt

vVib

N

Volumetric Flow, DSCFM

Vol std, Cf

Concentration §02, #/DSCF
mg /0DSCH '

ppm

#/hr

~

#.0. BOX 300
LEEDS, AL 35094
20546996447

3-A 3-B Average
12-02-8B6 12-02-86 12-02-864
Round Round Raownd
1530—-1550 14620-1640 1530~-14640
0.873 Q.204
1.1259 1.1259
20.0 20.0
29 .85 29.859
52 =3

Sample Recavery

s02 sS02
Q.0100 Q0100
100.0 100.0
10.0 10.0

4 .80 2.65
Q.25 0.25

Worksheet Information

s02 s02
0.983 1.020
29 .85 29.85
512 513
100.0 100.0
10.0 10.0
4.8 2.7
0.3 0.3
O.0100 ¢G.0100
24,651
Calculations
1.0109 1.0470
3.18E-05 1.62E-05 2.40E-05
509.1 259.3 384 .2
188.4 25.% 142.2
47 .01 23.94 35.47

/

~11=- GUARDIAN SYSTEMS Inc




e SR e

b G D

[smm

.

r

N

-

~

G5

GUARDIAN *» SYSTEMS * INCORFORATED
F.0. BOX 300
LEEDIS, AL 33094
205-4697-6647
Computer Input Faramters for General Shale Corporatiaon

Run Number | 1 2 3 Averaqe
Date 12-02-86 12-02-A6 12-02-8&6 12-02-864
Locatian Brick Stk Brick S5tk Brick Stk Brick 5tk
Time 1010-1015 1315-1320 1520-1525 1010-152%
Barometric Pressure, in Hg 29 .85 29 .85 29 .85 29.85
Static Pressure, in H20 -0.,030  ~0.030  -0.031  -0.030
Meter Volume, CF 0.882 ©.808 0.4630

Meter Correction factor, MCF 1,099% _1.0995 1.0995

Meter Volume (Corrected) 0.970 0.686 0.715 2.573
Stack Temperature, F 159 157 155 157
Meter Temperature, F o3 53 =3 53
Meter Pressure, i1n H20 Q.00 Q.00 Q.00 Q.00
Sqr Velacity Pressure 0.156 0.141 0.151 0.149
Mg of Water Collected 1727.5 1838.0 1875.1 3440.6
% Oxyaen 17.00 17.040 17.00 17 .00
% Carbon Dioxide 3.00 3.00 3.00 3.00
% Carbon Monaoxide 0.00 0.00 0.00 Q.00
Stack Area, Sq ft 2.375 ?.37S ?.375 9.375
Pitot Correction Factor 0.B42 0.842 0.842 0.842
o /

Ti2- GUARDIAN SYSTEMS inc
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GUARDRDIAN * SYSTEMS ¥ INCORPORATETD
P.0. BOX 300

LEEDS, AL 35094
205-699-6647

Computed Velocity Results for General Shale Corporation

Run Number 1 2 3 Average
Date 12~02-86 12-02-B6 12-02-B& 12-02-86
Location Brick Stk Brick Stk Brick Stk Brick Stk
Time 1010—-101% 1315-1320 1520-1525 1010-1525
1. Btack FPressure

Inches Hg 29 .85 29.85 29 .89 29.8%5
Millimeters Hg 758.13 7968.13 75B8.13 758.13
2. Meter Pressure

Inches Ho 29 .85 29.85 29 .85 29 .85
Millimeters Hg 7o8.19 758.19 758.19 758.19 -
3. Meter Yolume .

Dry Std Cubic Feet 0.996 0.912 0.734 2.642
Dry Std Cubic Meters 0.028 0.026 0.021 0,075
4. Water Volume :

Std Cubic Feet 0.081 0.087 0.088 0,25
5td Cubic Meters 0.002 Q.002 0.O2 Q.007
5. Maoisture Content, % 7.59 8.486 10.74 8.84
b. Malecular Weight Dry 29 .16 29.16 29.16 29.146
7. Molecular Weight Wet 28.32 28.19 27.96 28.17
8. Stack Velocity

Feet per Second .60 8.469 9.32 2.20
Meters per Second 2.93 2.45 2.84 2.80
2. Volumetric Flow

Actual Cubic Ft per minute 5,402 4,886 5,245 S,176
Actual Cubic M per second 2.59 2.31 2.48 2.44
10, Volumetric Flow

Ury Std Cubic Ft per minute 4,250 3,810 4,010 4,028
Dry Std Cubic M per minute ' 2.01 1.80 1.89 1.90
12. E.xcess Air, % 412 .42 412.62 412,62 412.62

\- v

-13- GUARDIAN SYSTEMS Inc
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GUARDIAN * SYSTEMS * INCORPORAT
F.0. BOX 300
LEEDS, AL 35094
205-699-6647

Computer Input Faramters for General Shale Corporation

Run Number

Date

Location

Time

Barametric Pressure, in. Hg
Static Pressure, in H20
Meter Volume, CF

Meter Correction factor, PCF
Meter Valume (Corrected)r
Stack Temperature, F

Meter Temperature, F

Meter Pressure, in H20

Sqr Velocity Pressure

Mg of Water Collected

4 Oxygen

% Carbon Dioxide

4 Carbon Monoxide

Stack Area, Sq ft

FPitot Correction Factor

i
12-02~-84
Round 5tk
S5-1000
29.8S
-1.2%0
0.520

1.1259

47
0.00
1.179
1506 .4
17.00
3.00
0.00
7.06%

0.842

2 3 Average
12-02-B4 12-02-86 12-02-86

Round Stk Round Stk Round S5tk

1010-157
29 .85 29 .85 29 .85
-1.250 ~1.260° ~1.253
0.596 0.725
1,1259 1.1259
0,671 0.816 ©  2.073
126 12 126
51 53 50
0.00 Q.00 0.00
1.182 1.189 1.183
1727.9 1807.6  5041.9
17.00 17.00 17 .00
3.00 3.00 3.00
0.00 0.0 G.00
7.069 T.0869 7,069
0.842 0.842 0.842

_/
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GUARDIDIAN ¥ SYSTEMS  INCORFORATED '
F.0. BAOX 300

LEEDS, AL 35094
205-699-6647

Computed Velocity Results for General Shale Corpeoration

_Run Number 1 2 3 Average
Date 12-02-86 12-02-86 12-02-B6 12-02-8&
Location Round Stk Round Stk Round Stk Round Stk
Time ' 955-1000 - 1010-1525
1. Stack Pressure

Inches Hg 29 .76 29.74 29 .76 29.746
Millimeters Hg 795.86 755.84 755 .84 755 .85
2. Meter Fressure

Inches Hg 29.85 29.85 29.85 29.85
Millimeters Hgq 728.19 758.19 758.19 758.1%
3. Meter VYolume . .
Dry Std Cubic Feet : 0.408 0.492 0.838 2.140
Ory S5td Cubic Meters Q.017 0,020 0.024 0,061
4. Water Volumpe

Std Cubic Feet 0.071 0.081 0.08S 0.237
Std Cubic Meters 0.002 0.002 0.L002 0.007
S. Moisture Content, % 10.44 10.92 ?.22 9.98
4. Molecular Weight Dry 29.16 29.14 29.16 29.14
7. Molecular Weight Wet 27.99 27.99 28.13 28 .03
8. Stack Velocity

feet per Second 71.01 71.33 71.469 71.33
Meters per Second 21.465 21.74 21 .85 21.74
2. Volumetric Flow

Actual Cubic Ft per minute 30,118 30,252 30,404 30,254
Actual Cubic M per second 14.22 14.28 14.35 14.2

10. Volumetric Flow

Dry Std Cubic Ft per minute 24,256 24,238 24,651 24,404
Dry Std Cubic M per minute ' 11.44% 11.45 11.464 11.82
12. Eicess Air, % 412 .62 {412.62 412,462 412.62

\_ /
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l. SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for the determination of Sulfur
Dioxide Emission rates were conducted in striet adherence with the Code of
Federal Regulations, Title 40, Section 60, Methods 1-4, and 6, as amended. The
equipment used in this test series was calibrated before and after these tests (See

Calibrations). All samples were taken as close as possible to the centroid of each

‘duct. The velocity was determined before each series of sulfur dioxide tests. The

sulfur dioxide concentration was detertnined for each test by extracting a gas
sample from the stack. The sulfuric acid mist (including sulfur trioxide) and sulfur
dioxide were separated, and the sulfur dioxide fraction was measured by barium-
thorin titration method. '

METHOD 1 .

This method was used to determine the number of sampling points and the
required matrix for velocity determination. The dimensions of the stacks (see
Figures 1 & 2) indicated that 16 points would be required for the velocity
traverses on both stacks. We measured 20 points (4 x 5 matrix) on the brick stack
and 16 points (8 per diameter) on the round stack. Verification of absence of
cyclonic flow was not determined because cyclonic flow did not seem to exist

from either stack exhaust.

_ METHOD 2

Velocity measurements were taken using a S type pitot tube and a 10 in.
water column ineclined-vertical manometer, having 0.01 in. H20 divisions on the 0
to 1 in. inelined scale, and 0.1 in H,O divisions on the 1 to 10 in. vertical scale.
To measure the low flow on the brick stack & micromanometer, having 0.001 in.

H,0 divisions on the 0 to 0.25 inclined scale, was used.

‘ METHOD 3
Gas analysis for CO,, 04, and N, by difference was performed by using the
grab sample. technique once during each velocity test and analyzed with a Fyrite

Gus Analyzer (0-20% scale with 0.5% divisions).

%
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METHOD 4
Moisture content of the stack gases was determined during the velocity

measurement for each test by weighing the increase in weight of the silica gel.

METHOD 6
Sampling Technigues

The 802 determinations were made by utilizing the sample train in Figure

3. Initial and final leak checks of the sampling system as outlined in Method 6 -
-were performed and recorded on the data sheets (See Field Data). The sampling

probe was placed at the sampling point and the sample was taken for 20 minutes
at approximately 1.0 liter/minute.

The stack gases were drawn through a heated probe to prevent
condensation which contained a glass wool plug to remove particulate matter.
The gases were then scrubbed through a series of midget impingers placed in an
ice bath to maintain a maximum exit temperature of 680F. This temperature was
also recorded on the data sheets. The scrubbed gases then entered a silica gel
tube to remove moisture. The clean gases then passed through the dry gas meter

where the gas flow and temperature were measured.

The first impinger, with glass wool in the top to prevent carry over,
contained approximately 15 ml of 80% IPA (for SO 3 removal), the second and third
approximately 15 ml of a 3% hydrogen peroxide solution and the fourth blank. For
the first three determinations a fifth impinger was added to prove the collection
efficiency of the sampling train and contained approximately 15 ml of a 3%

hydrogen peroxide solution.

After the sampling was complete, the system was purged by drawing
ambient air through the system for fifteen minutes at the average flow rate used
for sampling. The cleanup data was recorded on Method § Sample Recovery and

Integrity Data and is located in the Field Data Section of this report. The-

collection system was transported to the field lab where the contents of the
second and third impingers were combined with the rinsing of the connecting
glassware and the fourth impinger and place in a clearly marked 100 ml
volumetric flask. The contents of the first impinger was discarded. The contents
of the fifth impinger (for the first three tests only) and the rinsing of the
connecting glassware was placed in a clearly marked 100 ml volumetric flask for

analysis.

/.
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/ Analysis \

All titrations were performed on jobsite. The Barium Perchlorate was
initially standarized in our laborabory in Birmingham. The titer used for this test
was again standarized against 0.0200N Sulfurie Acid and the normality was
determined to be 0.0100N. A blank was determined for the hydrogen peroxide.

Each container was brought to 100 ml volume and 10 ml was titrated for
SO, content using the Barium Perchlorate titrant until duplicate titrations agreed
within 0.1 ml. For runs 1A, 1B, and 2A, the back half or fifth impinger was
titrated to determine the collection efficiency of the sampling train. No 50, was
found in any of these, indicating & 100% collection efficiency for the sampling
train. This data is recorded on the Sulfur Dioxide Analytical Data. Additionally
one EPA known standard from Lot # 585, and two(2) unknown EPA stardards were
prepared and titrated with the following results:

Sample Measured Actual Relative

Number Concentration Concentration Error Type
5405 213.5 mg/DSCM 221.2 mg/DSCM -3.61% Known
3430 1632 mg/DSCM 1630 mg/DSCM -0.12% " Unknown
1363 2456 mg/DSCM 2430 mg/DSCM -1.07% Unknown

%
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t

32.03

= Equivalent weight of sulfur dioxide

NOMENCLATURE FOR 50,

= Concentration of sulfur dioxide, dry basis corrected to standard

conditions, mg/dsem (l1b/dsef)
= Concentration of sulfur dioxide, dry std. conditions, ppm
= Normality of barium perchlorate titrant, milliequivalents/ml

= Barometric pressure at the exit orifice of the dry gas meter,

mm Hg (in. Hg).
= Standard absolute pressure, 760 mm Hg (29.92 in Hg)
= Average dry gas meter absolute temperature, °K (°R).
= Standard absolute temperature, 293 °K (528 °R)
= Volume of sample aliquot titrated, ml.

= Dry gas volume measured by the dry gas meter, dem (def)

Sample volume at standard conditions (dry basis), ml.

= Total volume in which the sulfur dioxide sample is

contained, 100ml.

= Volume of barium perchlorate titrant used for the sample,

ml. (average or replicate titrations)
= Volume of barium perchlorate titrant used for the blank, ml.

= Dry gas meter calibration factor

_/
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Vm(std)

so2

IfC

ppm

Where:

so2 !

EQUATIONS FOR SOq

= Vm XYx (TStd/Tm) X (Pbal'jpstd)
Ky x Y x{(V ) x (P /T

KZ X (Vt-th) X {N) X (VSOIH/VR) /(vm(std))

s in Metric units then:

= Csoz x 0.37

K, =17.64 °R_ for English units

in Hg

K, = 7.061 X 10™1b/meg. for English units

/
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PLANT NAME .mnbo\h_ wrﬂ-n ) . CIiTY } ﬁ.nu«mmcf..:ﬂ
SAMPLE LOCATION A ie ke Sbeclk DATZ _u.?r.\%m
' QPERATOR Alcq.Jn.o . SANPLE NO. Roa _ -6
BAROMETRIC PRESSURE  mm Hg (in Hg) . 29.%% PROBE LENGTH m(fx) 3’/
PROSBE MATERIAL. edass PROBE HEATER SETTING_8 90%
METER BOX NO. _#T 7 4 ¥ METER CALIBRATION FACTOR (Y) x
AMBIENT TEMP. °C 45° | SAMPLE POINT LOCATION Poct ¢ - Run W.W
IMITIAL LEAK CHECK {20 cc/miy Soc Ruq 8| #2 HY ‘ SAMPLE PURCED (min)_ 1S 00 fehercsod. Sar Runl-6
FIMAL LEAK CHECK_ 4 20 Scf/mia Sor Bup Wil d2 43, REMARKS : - :
1ﬂ‘ L4 -\
Sampling | Clock Sampla Sample flow Sample volumne Percent _ Dry gas . nn.___..uwu.m.mhw,
Tima T Loe= CDHEmm. raca satting | megere Deviation Imeter tamg. temperaturs
{min} i {24 nr) |Ltfe’)y -1 lpm (cEm) A val (£z) t (+). Tec (°F) “C 1*P)
303# — u.uo_..mu.' nom-o — t b.-D\) ".ﬂm‘U ﬁB 'QWT r- Nﬂ ' im”hﬁ.mﬁ._nﬂwi ﬂ.o¢uhiﬁov£|°(r*wc¢qcmdu
Reatt 2 20min 1215 : 1 Lpm :727.639~ 788. um& 5 S SIT3C5C}53° s3” §.2752°53°
Ruad  Jopys 1337 ° M pr ;mw (o5 139.23¢ 162° s152° 537§y $1533°5¢° 5353
Rusftl Z0mca 1933 1. 2pm _290,237-790.56% lsysP 55 s> \or3e s 755
Ruc ¥S™ 2o |530 | [.580 om _,3._ o1 = LT ! __|53535945> 53 |S5555 5753
RucHll 2onia |620 rw_h.ana “Hﬁaou < J13.7e8 LY YRYR Y4 59 5850 50
Tokal : wnﬂo...m.r r 'AVm avg. - t Max. Dew. I >cm._ ] “Max. Temp-
P | 1 i ! m
. . vy - V_ avg . .
+) Percent deviation (3) =}> m a'm x 100 .m.wl.ﬂo.u.*c\n dﬁw 795 _k_o\J 26 min
Roall  Roadd Rontty 18 Vg ave- P . 4.3;‘.”34 677
736.i0% 937,858 49%96E o Plmepbize 989395 1 Rpm 2Tmin
186: 220 o 048 993,930 799,293 |
“Plumo . L . - ! . '
7 188,160 1F% 000 T, - : .
4 . Fisld sampling data she=t . .
Run Bt Ron 8y . Run b .m ~92. WY ?4\.@\“3 _M\I..)
799.390 . 19(.290 4 7a3 (yg v ﬁ..._\:o.u. ore , _
740.69% 74,515 793,346 . . . - 792965 |
L 7q0.740 191,790 ya) i NPT TR ; 4 : . i\
/’ . . . - o . ) L Y
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PLANT NAME N S CITY MRS ovine TP mMu
SAMOLE LOCATICMN RUUND  Sthicse DATE 12 -2 -%l,, =
OPERATOR AR TS _ SAMPLE ¥O. 1A W
SARCMETRIC PRESSURE __mm Hg (in Hg) L9 %S PROBE LENGTH m(fr) 2’ o
PROBE MATERIAL. GLASS pro3E HEATER szrTInG__ 407, 2
METER 80X NO. 4 METER CALIBRATION FACTOR (Y) - : <
) AMBIENT TEMP. °C 49° SAHPLE POINT LocATION__ ["S\pe ‘i a
g INITIAL LEAK CHECK /Y at /0" SAMPLE PURGED (min} IS MINUTES a
w ' FIMAL LEAM CHECX J o+t )2° REMARKS : nnuu
i Naﬁ_:.;m npanJmmanwm Sample flow Sample volume Percent Dry gas Impingar a
Time Time cowE.wm rate secting |, anmnm‘w Deviation |meter temp. temperature
{min}) 1 (26 hx) li(fe”) | lpm  (cfm) 14 vmi (fr7) T () 'eC (°F) “C 1*P)
- T e Wy | N1F - HJ1F
R WA & 4 W M : 4] Y6 >
o Qs w 47 Yl o
; " L dLule . A% 4y
| " L AL _ Y] Ul
T | __aly2¥ . T/
I _ 420 .
1 1AVm avg. Max. Dew. | Awvg. - Max. Tamp-
_ t, FT D * ! y7 _
L oL .
= v - v avg.
5 a'm Y — x 100
.,....,W.. ‘ . a Vv avg. {
o el ousain
! ..u.m, 7 Field sampling data sheat
: A STWer n:\w?/
Ml . ,
Fiwg 77, 07) -
~— ) -» N
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PLANT NAME GEN Sum & C1TY Nexflomtk WD
SAMPLE LOCATICH foun STACR - -DATE 172 -1 -3\,

OPERATOR KARSIZNS SAMPLE NO. T\ %
BAROMETRIC PRESSURE mm Hg (in Hg) 29.55 PROBE LENGTH m(ft) 2
PROBE MATERIAL. _ GAASS PRO3Z HEATER SETTING Y
METER BOX NO. Y ....qwzmﬂnm CALIBRATION FACTOR (Y)
AMBLENT TEMP. °C e . SAMPLE POINT LOCATION Povey A" /4
IMITIAL LEAX CHECX o AT (o T SAMPLE PURGED {min) 1Sme 3
FIMAL LEAN CHECX REMARKS:
|m|m.num:,hrbm Clock Sample Sample flow Sagple valume Percent — Drey amul — Impingex
T iore Tioe <0_.Ewﬂ cate secting | merera ' Daviation [mater tame. cemparatuce
(min} i (24 nx) |Lifc i lpm  (cfm) 4 vml {Efr7) 3 (+) PrC (°F) “C {*F)
— — _ - -
SOMA T 12051118 © 1 Len | . | -
o . | ) i 41172 ! S0 S
c _ ¥ r aG2.1R5_ j h S0 Y7
o | S L A0AY D Y3
y— e - 1 - ’ v rd T
15| ] . T g750 T 4 )
10 7 L 4 | QQ.QO\ — rwJ LU
e .. | | g .
t,ww Total : wH. tal 18 1AVm avg. t Max. Dev. | Avg. ‘Max. Temp-
= | _. AT ! o
: v - Vv m,..:m.
5, *) Percent deviariaon (V) = 8 n am — x 100
m,, Fisld sampling data she=&
v -
s bomm .mi D - meny WM AN s weny !l wheni  weosd  vmeew J 2 J ) i J

ne
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PLANT NAME @@L SHALL : CITY NoosIE Y v 3D W
SAMPLE LOCATION RounD STk DATE L 7- 2 - %\ [
OPERATOR. KIARS TN 5 SAMPLE NO. 2A m
BAAROMETRIC PRESSURE__ mm Hg (in Hg) 27.35 PROBE LENGTH m(ft) 3 0
PROBE MATERIAL. A PROBE HEATER SETTING _ 4 o 2
HETER BOX NO. 4 METER CALIBRATION FACTOR (Y) . <
AMBIENT TEMP. _°C A4° SAMPLE POINT LOCATION noﬁﬂ.‘)_% Ly a
“ INITIAL LEAK CHECK Coen M Q" SAMPLE PURGED (min) S M 5 @
FINAL LEAX CHECK REMARKS ; M
Sampling | Clock w.wan_.mi. Sample flow Sampla volume Percent _ Dry gas . _ Impinger a
Time Time voluge rate secting merare Deviation Iwmetec temg. temparature :
{minp) 1 (24 hx) [L{fE7) 1 lpm  (cfm) 4 vml (£r") 3 () '*C (°F) °C (P
20 MiN! /235 - 185y L LPW m | ]
v v g
Q . ) o L 99.045 S| SO .
S . o _G%ID. R )
o ° _ - 93008 ST I
vy o | g4.39¢C Sl £y
W T — R Z 75) Sk 49
Total . ..wu.onwh .ﬁ 1AVm avg. | Max. Dewv. i Avg. S Max. Temp.
i “ | (MHUD i < ]
74
I R T
+} Parcent deviation {3} = m x 100
id v avg. i
Ll Codmug.
: - Bon) TMOWL
Fimld sampling data sheet
\S_sm_? srwr T8.b3 i
2 ST Fiy MV
~— - ~ \\ 5
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Cenl JHAE

PLANT NAME

ciTy Edmh\vc\ W¢& zwhb

Field sampling data she=t

-

SAMPLE LOCATICN RouyNne STk DATE (21-2-9\,
OPERATOR <A 762 SAMPLE NO. 25
BAROMETRIC PRESSURE mm Hg (in Hg) L9.85v7 PROBE LENGTH m(Fft) 2
PROBE MATERIAL. CLAss PROBE HEATER szrTinG Dl
METER BOX NO. m\ METER CALIBRATION FACTOR (Y)
AMBIENT TEMP._°C v A SAMOLE POINT LOCATION Py TA
" INITIAL LEAK CHECK Cond AT /0 S SAMPLE PURGED (min) s/ 5"
FIMAL LEAK CHECX REMARKS :
" Sampling | Clock Samplie Sample flow Sample voluma Percentc “ Dn%lm.mm - i—lnnsuwum.mh
T 1ma> Time copﬁwm rarve satcting merprsa Deviation neter temp. c
{min) : (24 hx) jLi{fe”) | lpm ({cfm) A yml (Ex7) LERES e {°F) e mm.ﬂmﬂmwwuhm
- . 3 v

20 MOS0 " q

o ¢+ 11 (28 9245 | L3> T S)

3 | o B RYYIR . Sk 10

I I S SR ST 7 2 SR

o 3 " L 59.57- | A ¢g

4 . H T _

AN . _ il “ 99,9 2~ Y2 7y

Total : W‘H.onm..w : 14 Vm avg. | Max. Dev. | Avg. ‘Max. Temp-
) v | ...unwﬁ.w
- avg.
+)} Percent deviation (%) = 8 m a'm x Hoo\\\,\:
a v avg | x
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.
PLANT Nasa (e SMe . crry MODACIME IO
SAMPLE LOCATICM NDFZO S DATE ; [ 2-2-%{,
OPERATOR ALes SAMPLE NO. . 2, Ac
BAROMETRIC PRESSURE__ mm Hg (in Hg) TSN Y PROBE LENGTH m(ft) £
PROBE MATERIAL CARYS PROSE HEATER SeTTInG___ U)o
METER BOX NO. ﬁ METER CALIBRATION FACTOR (Y}
IMITIAL LEAX CHECK LEOOD AY (" SAMPLE PURGED (min) 1S N ._,_ ¢
FINAL LEAX CHECX REMARKS :
Sampling | Clock Sample Sample flow Sample voluma | Perceant _ ory gas _ Impinger
T iz T Lme cowc.ﬂm carae secting | metera .| peviation |Imerer temp. temperature
(min}) 1 {28 hr) [1(fc I lpm {cfm) 4 vml (Ee”)y 4. s () 1eC (°F) “C (*F)
T -l .
Sz.ﬁamo-zﬂu o lgem 1 497743 Sy 2
o . _ﬂ - v : /40 2 - | : < ¢7/
. o
5 _ | ] w \% 2] = e,
. [ T ™ -
I ! : . " ! B - Tl &g
: i R I A T -

23 ' . w h \QN....\ ng . i

Tocal : Total T 1AV avg. } Max. Dev. 1 avg. THax. Tamp.
. rT TS M . ! T )
. v - aVm mcm.— n
+) Percant deviarion (1) = % m »x 100
_ i8 v avg. |

Field sampling data she=t
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PLANT NAME

SAMPLE LOCATICM

OPERATOR

PROSE MATERIAL.

METER 80X NO.

AMBIENT TEMP. _°C

N SHAle crre___ Wismeswie /1P
T RowNO STAXC oATZ [2-2 Xk
¥AQsTans SAMPLE ¥O. 24
BAROMETRIC PRESSURE__mm Hg (in Hg) 7.9 PROBE LENGTE mfr)__ 3
CaUMS PROBE HEATER SETTING {O)wo
Y . METER CALIBRATION FACTOR (Y) "
49 SAMPLE POINT LocaTion Pt 47 '
axd A it SAMPLE PURGED (min) /s Aa/ 5 7

- IMITIAL LEAK CHECK

FIMAL LEAX CHECX

REMARKS ;

GUARDIAN SYBTEMS INc
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a6

Sampling | Clock mma_uww Sample flow |Sample volurne Pexrcent Dry gas Impinger
Time Time cowr_.mzw race aatcting _.u.mnmnm..w. pDeviation Imeter tamp. temperature
(min) + (24 nrx) jl{fc I lpm (cfm) A yml (Er°) L (+) e (°F) c (*F)
20 MIW m {30 - %L.D |, T LPd " J03,050_ |
) TR 2 PRy
(0 - ” TN 7Y X7y 4 M 3 U
/s ” f Ly Y 57)
H | — T T T o
R | S —SL T
Tokal Wﬂonmk v tAVm avg. | Max. Dev. ! Avg. Max. Temp
m | N ! 5.3 }
v l.. v
*+) Pescent deviation (%) = 8 3 a'm ave x 100
m 2V9-
. &\\ﬁmﬂ \@\ ﬁOP&\i\&
- Y
\//ﬁ? m\_d?\A\ @Q. W® Nll Fimld sampling &.mnw she=t
- * -a
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PLANT
BMPLE LOCATION

HORMALITY OF QARIUN PERCHLORATE

METHOD 6

DATE

SULFUR DJOXIDE ANALYTICAL DATA

Gl shel,

[L-2-§F6

ng N\'.ffvo

ANALYST

TGW Lo L-

1.20-L m .00fE N

220 m)sCL00 N QOO N
3.1 ml Q00 N
 ent RRane
' Volume of Titrant Vt. ml
Total
Run bample Volume Sample lst 2nd
No. No. of Sample | Aliquot |Titration|Titration|Average
ettty
M4 b Qe 700 /0 /.6 /.7 i
va A preed /00 /0 S S Sy
I (JD 1G Cyg | S8 T
Vi JAo34 30 JIoI 10 /6.5 /.0 098
B VAik zmeny log 1o} 7.4 7.+ 74
[ ﬂiﬁ?*‘&‘“‘ REL (S 257 L 20 225
Blank Analyeis - Volume of titrant 1lst titration L2
o ' 2nd titration____ 393
Average 28

“1pt titration

ind ttt;;tion

qunatu;a of Analystc..
‘ ﬂiqnltura of Raviawar or Supervisor

2

/

FESS R

# 0.99 to 1.01 or 1lst titration - 2nd titration = 0.2 m}
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18t titration

'qutura of Raviawer or Supervisor

METHOD &
SULFUR DIOXIDE ANALYTICAL DATA

PLANT ““J? gé“*lg orte___ [ L-2-%06

GMIPLE LOCATION S 4 ANALYST o —ime. (fTL.

1.2.L w8699

N
RORMALITY OF BARIUM PERCHLORATE 2,20 m_01cO N Q103 N
: 320 m.ocn N
DR
- volume of Titrant V. ml
Total -
Run fample Volume Sample ls¢t 2nd
No. No. of Sample | Aliquot|Titration|[Titration|Average
L -
B | Pl exie /0D /9 a./ o { 0.1
AR rest (SO /O /1 )l /‘Lf .
COMAMA i Aoi3es j&o L0 Jb.3s" s 387 (6. 3N 2% e
&3 | 2l aoet (60 0 2.5 2.8 2.5
JB_ 1 Roo Bacic Ri) (& 0. o. N
LR LReic A 160 W 0.3 O. 2 0.257

Blank Analysis - volume of titrant lst titration 2O
' ' 2nd titration AN

ety

Average v 2y

» 0.99 to 1.0) or lst titration - 2nd titration = (0.2 m}
4nd titratian

Nqnltu;o of Analyst .. «97//%

< J |
. |

]

A z.u'i‘ . |
oo ]
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lgt titration

" Blghatusp of Reviewer or Supervisor

METHOD 6

SULFUR DJOXIDE ANALYTICAL DATA

| '3;"7 kz:z*“éy ’5:%22222 - DATE

"

/2-2- &8¢,
BMMRLE LOCATION o pi Tt ANALYST __Zohe L7
1. 202 ml 5% N
NORMALITY OF RARIUM PERCHLORATE  2.22:!_ m) 000 N QiGN
320 mdCi0d N
: volume of Titrant V:‘ ml
Total ——
Run bample Volume Sample 1st 2nd
No. No. of Sample | Aliquot {Titration|Titration|Average
Dl q
. = h . /
0 BRI A7) 7¢O AN ¢.9 ¢ 5 é.5 :
28 Ranp Freand | /60 (o 297 25" 2. i
24 Rund Pk /N (G 0.2 O 2 &)
24 Bﬂ'_dLL Fy’K( ¢ D '0 O, L O' L O, o '
24 _lzrkeent | cqo (0 €.y 6.3 | £ 32 i
23 L EESS Sare 54D o - | 6™ lessT | o g
) o o !
Blank Mnalysis ~ Volume of titrant lst titration 2 '
; ' 2nd titration 3
Average L2y

4nd ;$:;c;inn

ﬂlqnltufo of Analyet .. =7 N

e 0.99 to 1.01 or lst titration - 2nd titration = 0.2 ol
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SMIRLE LOCATION

METHOD 6

SULFUR DIOXIDE ANALYTICAL DATA

PLANT < J S

DATE

/7 &

A NSO

RORMALITY OF RARIUM PERCHLORATE

ANALYST Lo _ Lo777

1.4 2 m) @c)gf‘!!

270wl Q00 N QU N
3,204 w1l O/ N

-1t titration

nd t#tgotiun

Gignaturs of Analyst.
" glqnatuse of Reviewar or Supervisor

o Volume of Titrant V., ml
Total
Run Eample Volume Sample 1st 2nd
_ﬁa. No. of Sample | Aliquot|Titration|Titration!Average
zn 0.0 st 2o, 2O 2. { <./ 2./
o | bt i 2D /O 4. ¢. g 4 5
72 Vel Sud | o) L0 7.0 2.4 5.
38 V.l Sl | /oo /0 2. ¢ 272 o™
3{ | s | /0 Z 5 Z 3 7S5
\ - . \‘__ _ .__‘_‘__h\\\- ,\_
. . ’ . - ] '
B}lﬂk Malysis = Volume of titrant ‘lst titration (ﬁ;él —
. ' 2nd titration Cj-jfl_
Average 2. 23

# 0.99 to 1.0l or lst titration - 2nd titration » 0.2 ml

(7
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. NOMENCLATURE

ACF - Actual Cubic Feet

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACMS - Actual Cubic Meters per second ’
An - Cross sectional area of nozzle, (ftz)

As -~ Area of Stack, (ftz)

Bws - Water vapor in the gas stream, proportion by volume
(dimensionless)

Ca ~ Acetcone blank residue concentration, mg/g

c, - Particulate Concentration, ACF N

CFM = Cubic feet per minute
Cp -~ Pitot tube coefficient, (dimensionless)

cy = Particulate Concentration, grains/DSCF

0502 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF

c - Particulate concentration (cS adjusted to 12% excess air},
grains/DSCF

C - Particulate concentration (cs ad justed to 50% excess air),

50 grains/DSCF

DSCF « Dry Standard Cubic Feet

DSCFM - Dry Standard Cubic Feet per minute
DSCM -.Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second
EA - Excess Air, %

I - Isokinetic Sampling, %

Km -~ Orifice Correction Factor, {(dimensionless)

Kp - Pitot tube constant, 85.49 {(1b/1b-mole)(in. Hg)} 1/2
(°R) (in. H,0)

b
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NOMENCLATURE - continued ' ﬂ\\\

La =~

aampling rate, whichever 1is less.
Li -

conducted prior to the njthn

(i = 1,2,3,...n), CFM,
Lp -

ft3/min. (cfm).

Ma - Mass of residue of aceftone after evaporation, mg.

Md

1

Mn - Total amount of particulate matter collected, mg.

Ms

Mw - Molecular weight of water, 18.0 g/g-mole (18.01 lb/lb-mole)

AP

Maximum acceptable leakage rate for either a pretest
leak check or for.a. leak check following a component
change; equal to 0.02.CFM or 4 percent of the average

Individual leakage rate observed during the leak check

Leakage rate observed during the post test leak check}

Molecular weight of stack gas; dry basis, 1lb/lb-mole,

Molecular weight of stack gas; wet basis, 1lb/lb-meole.

Velocity head of stack gas,

Pa - Density of acetone, mg/ml

Pbar - Barometric pressure at the sampling site, in. Hg

Pg - Stack static pressure, in. H20

Pm - Meter pressure, in. Hg
PMR - Particulate Mass Rate,

Ps - Absolute stack pressure,

Pstd ~ Standard absolute pressure,

Pw -~ Density of water, 0.9982 g/ml

lbs per hour

in.

@a - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCIFM

R - Ideal gas constant6 0.06236 mm
R«lb-mole)

(21.85 in, Hg-ft3/
5CF - Standard Cubic Foot

ta - Ambient Temperature, Of

tm - Average Temperature of meter,

ts - Average Temperature of stack,

in. H,0

component change

2

Hg
29.92 in. Hg

{0,002201 1b/ml)

Hg - m3/°K-g—mole

_/
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NOMENCLATURE -~ continued

O

tstd - Standard Temperature, 68
NOTE: Capital "T" denotes degrees Rankin
Va - Volume of acetone blank, ml

Vaw -~ Volume of acetone used in wash, ml "~

Vlc - Total volume of liquid collected in condenser and silica
gel, ml

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vme - Volume of gas sample, corrected for leak, ACF

Vm({std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

Vn - Volume collected at stack conditions through nozzle, ACF
Vs - Average stack gas velocity, ft/sec.

Vw(std) - Volume of water in the gas sample, corrected to
standard conditions, SCF

Wa - Weight of residue in acetone wash, ng

Y -~ Dry gas meter calibration factor, (dimensionless)

AH - Average pressure differential across the calibrated orifice,
in. H20

AHa - Value of AH measured for a specific orifice when operated
under the following conditions: 0.75 cfm of dry air

(M.W. = 29) at 68°F, 29.92 in. Hg.

VAP - Average of the square roots of the velocity pressure,

in. Hao

® - Total sampling time, min.

91 - Sampling time interval from the beginning of a run
until the first component change, min.

©. - Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min,

Op - Sampling time interval from the final (nth) component
change until the end of the sampling run, min.

%CO - Number percent (%) by volume (dry basis)
of each compound in the stack gas.

%002, %024 %Na,

/
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EQUATIONS
- P
1. Ps = Pbar + Fg
: 13.6
2 Pm = Pbar' + £&H
13.6 ——
Pbar + AH
_ . Tstd 13.6
3. vm(std) = VmY ( T ) ostd
4, Vw(std) = 0,04707 Vlc
5. B = vw(std)
w3 v + V \
m(std) wistd)
6 Md = 0.44 (%COz) + 0.32 (%02) + 0.28 (%N2 + %CO)
T. Ms = Md (1 - Bws) + 18(Bws)
8. =
Ve = X% (vAP) ave. "
)
. M P
8" s
9. Qa H (vs) (AS) {(60)
528 Py
10, .Q_=0Q_ (1 - B__) I ) (—— )
5 a WS Ts 29.92
1. cg = E).b154 (Mn/Vmstd)]

%0 - 0.5 %CO L
12, EA =|___ 2 _ 100
0.264 %N, (%0, - 0.5 %CO)

13. c

1
14, c

. C
50.= 3 . -
(1.5)(%02) - 0.133(%N2) - 0.75 (%C0)
- 21
12:03 12
% co,

y
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15,

16.

17.

18.

19.

20,

PMR

EQUATIONS - continued

= (cs)(Qs)

60

( 7000

)

(0.002669)(V1C) +

(0.0154)(Mn) v

100 V
n

60 O Vg An

=V - (L
( p

- La) @

v
n -

(P + AR )
Tn P27 T3

/
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GUARDIAN SYSTEMS..

@810 1 8ch Uereus Gouth
Birmingham, Alsbama 3RNOS

PLANT G SHALE

DATE 12 136

LOCATION "SQUARG SR G—"H RW\)\
STACK 1.D.

BARGMETRIC PRESSURE, in. Hg
STACK PRESSUAE, in. Hyo

510 )Y

PERCENT 0, W, 2
PERCENT C0; 3
PITOT CORRECTION FACTOR BY
OPERATORS ' KBIIST("’,‘u TWniéz
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {apy), in. Hyo {Tg), F
_A ) O/ 3 15/
L S 1S 7
Y ,020 15%
Y L 022 159
¢ ) .022 15
(B .02 /56
3 .o /57
¥ . 022 159
C ! , Q15 L6/
2 B S W 19
3 ,Q1l %
' =1 f 14O
V / YR /57
2 .01Y 16O
3 Loty 161
Y LOY0 (61
/ .orY /160
1 S /&1
3 L030 16/
N L O40 1&f
[ averace | b 7 |77

b

=40~

PRELIMINARY VELOCITY TRAVERSE

-,030 st<fic

(S lulal.Ye)
AQdcprF

<>v-<-‘z;_~__.ﬁ ,7/(/

4
1) F75K i6

SCHEMATIC OF TRAVERSE POINT LAYOUT

3

_joio -{oI¥

TRAVERASE VELGCITY STACK
POINT HEAD TEMPERATURE
NUMBER lap).inHya | - Ty, °F
v A%

hce s3¢57

kep 433 €

AVERAGE
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GUARDIAN SYSTEMS..

HH10 v keh Mtrust Sauth
Blrmingham, Algbamy QDS

SQN/g%79-1 000

pant_Qeners [ Shals

pate_12/2 /%6
Location ik

STACK 1.0.

BAROMETRIC PRESSURE, in. Hp 2983
STACK PRESSURE, In. po _2T=f<C =, Q30

PERCENT 0y

PERCENT C0y

PITOT CORRECYION FACTOR .27

OPERATORS TL"‘ e

TRAVERSE VELOCITY STACK
POINY HEAD TEMPERATURE
NUMBER {apgl, ia. Hoo T, F
A i 014 152
2 Ol 155

Y LoD 157

.| R 153

O LO/T /5t
2 Ol 153

3 ol b [$XA

Y .04 133

C ! Y23 /50
2 . 2 OIY 15O

] .0/7 {55

& | 02 159

») | cexd ] 159
18 ol 1 &S

3 L O21 (&/

I | , 030 [6€
1E_| L1 <o
ra Lol Ja
3 L0310 144
| Y 050 167

| AVERAGE a9 ] / (S v

PRELIMINARY VELOCITY TRAVERSE

\31V- 131

O o 6 ob

Acscoe)

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE
POINT
NUMBER

VELOCITY
HEAD
{apg), in. Hzo

STACK
TEMPERATURE
Ty, °F

¢

g4/

3927

AVERAGE

f4|-




GUARDIAN SYSTEMS..

RE10 A Neh Ueress Dauthn
Birmingham, Alabams F¥SH06

RON /2794 ana

ANy Senera |l Shele

DM;E “-fl

Location Lbric l<

STACK 1.0,

PRELIMINARY VELDEITY THAVEBSE

‘S'-(_Q_ITZT

BAROMETAIC PRESSURE, in, Hg 1- 85
STACK PHESSURE, in. Hyo _— D

PEACENT 03

PEACENT L0,

(0 56 000
Aocp

SCHEMATIC OF TRAVERSE POINT LAYQUT

PITOT CORRECTION FACTOR .8

~

OPERATORS — Leigaer

TRAVERSE
POINT
NUMBER

VELOCITY
HEAD
{apgh, in. Hpa

STACK
TEMPERATURE’
Ty, °F

g 20

517¢

&Ly 2.

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {Apg), in. Hyo Ty, F

A | O 16
2 N-Wi1 |se

3 211 1 5t

4 014 Ee4
| 510 130

2 LD jit

J Ote f 54
- L O < iss —

C | ofé 15t
2 011 , 431
3 Jl.eiq 156
q° |, Oy 194
D Joert A
L O j¢e

3 OLv [«

Y ek {) 1{e
| . Oy {62

2 =5y 16%

3 L©3 (62
. ~! : L O61 &3
 AVERAGE J(IV 155/

AVERAGE
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GUARDIAN SYSTEMSM

HE810 1Nch Bereat Mouth
Birmingham, Alnbnmu :uasms :

son/are1880 -

.(;&uQHAu;

PLANT

DATE : 12-2-8%6
LOCATION Rounp STack
STACK 1.0.

BARGMETAIC PRESSURE, in. Hg &1 8D
STACK PRESSURE, in. Hyo =115
PERCENT 03 V7

PERCENT (L, 3

PITOT CORRECTION FACTOR

oA

KARCT) 5 - TUANCTR

OPERATORS
TRAVERSE VELQCITY STACK :
POINT . HEAD | TEMPERATURE
NUMBER {apg), in. Haa {Tg, F
A
al lLsa | 1Y
L (§0 1 vy
[4 [ 4O g
Q_ [. %% JLyY
S YO (2¥
b l.yz 1 2Y
7 [ 3 [y
§ 497, Y254
B LfT /1y
A h¥g J2a
) Y9 (Y
¥ 1.3k /2y
! . ) 1.2y JLy
¢ A% /1Y
7 [.¥1 [y
¢ [ ¥/ 2/
U ' [§
ST,
| AVERAGE 73 A

Lo

-4 3=

PRELIMINARY VELOG,TY TRAVERSE

ST 1000

'SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE
POINT

N NUMBER

VELOCITY
~ HEAD
(apg), in. Hpo

STACK
TEMPERATURE
{Tgh, °F

70.(L

29 740

7
Jf}q;o

AVERAGE
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GUARDIAN SYSTEMSM

H810 18ch Ntreex Bouth
Rirminghem, Aisbames ABROS

SQ8/879-1040

((Zad 42

PLANT Cen Srac
DATE 12 24l
LOCATION Rouno CAGC
STACK 1.D.
BAROMETRIC PRESSURE, in. Hg 2. qg
STACK PRESSURE, in. Hyo — L7225
PERCENT 0y {9
PERCENT COp 2 -
PITOT CORRECTION FACTOR <3
OPERATORS \QWBWSI/ ™MRNGTY
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {apg),in. Hgo STy, F
N s 5y
3 [.50© [y
3 [-YT e
Y [-¥o )2&
S I3 (24
7 13T 1277
x fr2 /27
63 1 LYL IAY
l PR 154
) ] % [
y . 3% 1o
{ 1-3T (Y]
/ Lt 27
pi [Y7 [277
Y 1- 34 /27
1/ : //
;;-.—’—,'-—AVEBAGE [ ‘9)"/ I’l’(ﬂ g g —lyly~

i t*

b

PRELIMINARY VELOCITY TRAVERSE -

SCHEMATIC OF THAVEH‘SE POINT LAYOUT

TRAVERSE
POINT
NUMBER

VELOCITY
HEAD
{apg), in. Hao

STACK
TEMPERATURE
- (Ts}‘ .F

70N\

25Fe7

2543 |

AVERAGE
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@810 1 8th Strast Bouth
Birmingham, Alabama 3GROR

208/n7e.1a80

PLANT GV St

DATE _ {1-7-86 -
LOCATION Yownan syxe
STACK LD.

BAROMETRIC PRESSURE, in. Hg 2§ ‘6)
STACK PRESSURE, in. 0 =~ | 2(0

PERCENT 0,

1)

PERCENT C0p

_ PITOT CORRECTION FACTOR

>

A

b

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {apg), in. Hoo {Tg, F
it Il 124
2 [N 124
) [.5D 129
¥ [4E (29
% /.3 2.4
L /34 /24
?} ) /‘// / Zﬁ
g (1 Ry
4 [e5S /2.9
L 1.yZ /L
) M (o4
2; Y] Y2
) /.30 (49
‘ -22- /2%
7 l.YZ /24
g Lyy | [2]
AVERAGE - [,I%Cl‘/ \ 1Y

B2

Enpre [ PNV

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE
POINT
NUMBER

VELOCITY
HEAD
{apy), in. Hyo

STACK
TEMPERATURE
T, °F

70 %4

SO0k

2V S

T4 5~

AVERAGE
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PROCESS INFORMATION

PLANT: 20, Mooresville, IN
Brick Rate:
Car Schedule = 34
Car Count = 3,968
Hourly Rate = 7,002
Brick Weight = 4.8
Brick Rate = 33.611

DATE: December 2, 1986

Minutes =

1.765

Cars/Hour

S/S Brick/Car
S/S Brick/Hour
Lbs.

Lbs./Hour

. Therms/M Brick

Tons/Day
Lbs. /Hour =
MCF/Day -

Cu. Ft./Hour =

Lbs. Brick/Hour

| Lbs. Coal/Hour

Total Lbs./Hour

Tons/Hour

100

% of Btu's

% of Btu's

Fuel Rate:
Total = 26,2
Coal = 15.61
1,301
Natural Gas = -0-
Total Process Weight:-
33.611
+ 1,301
34,912
17.46
Coal Analysis:
{Report Attachéd) Btu/Lb.
Sulfur
Ash

Allowable Emissions:

46

Avg., Previous 12 Months:

14,145

G.97

3.68




GUARDIAN SYSTEMS, INC.

305 Ashville Road

" P.O. Box 300
g ‘ Leeds, Alabama 35094 -
' 205/699-6647
Ean
i’; [lecember 10, 1984
stomer: General Shale Froducts Corp. Contraol number: 63860
. F.0. Box 3547 C.R.S.
Johnson City, TN 37601
Fgfpcnﬂt to: Mr. David McNees Sample date: 12/04/86

Sample Mark: Coal Analysis

Eg;mp'l & Number:
LABORATORY REPORT

- Parameter : Units Results
| As Received Dry Basis
Moisture, % 4,17
i Ash, % 3.21 3.3%
Suwlifur, % 1.0 1.05
Etu 12,774 13,330
MAF, Btu 13,792

PR AR A D Rh T

W

Method Reference: “Standard Methods”, 15th Ed., 1881

ASTM ANNUAL STANDARYS m
Approved by: A o 4

! =L 7~ * /




Date /23 -5c

Ay

DAILY BURNING REPORT - PLANT #20

E Pre-Dryey Supply Temperature 7¢ 0 )

'«iL Green.Cara. at 8:00 A.M, b—ﬁ(.

g Xiln Schedule Y Minute;

E[ Cars Burne;i . YL X EEA
Brick Rurnead : . y

i; Type Rrick Burned : ctAdep |

E: Kiln Car Bearing Temperature Ips

S Car Count I9cg '
FUEL ¢
Coal _ﬂ53—° THeem s Y 2> ¢as _.s7e0eTHexms /.7
Total Therms Yror, 7
Total Therms per M 6, S/
BTU/LBS Product (.27

C.W.A. how /.2 ey S.2 Ayg, 2.2

KWH /M 08

o2k

KWH COST/M.

~L8—
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A

T

Meters ‘
The meters #703039 & #714045 were initially calibrated at a fixed setting

VI. CALIBRATIONS

1.0 liter per minute. Upon return to the laboratory from this test the meters were
recalibrated at the same flow rate. The recalibration producéd a single point
MCF which agreed within 5% of the initial value and the initial factor was

multiplied by the meter volume to obtain a corrected meter volume.

Pitot Tubes

The S type tubes were calibrated against a standard pitot tube (Cp = 0.99)
in a wind tunnel with a capacity to generate a test section velocity of
approximately 3000 feet/ minute every 6 months. Additionally the pitot tube was
measured as to its specifications and alignment. Upon return, the intercomponent
spacings and the face opening alignment of the pitot tube assemblsar were
rechecked. If no changes are noticed, it was assumed that the coefficient of the
assembly had not changed.

Temperature measurements

All temperature devices shall be calibrated every 6 months against an
ASTM mercury-in-glass reference thermometer or a reference thermocouple and
potentiometer calibrated by fixed points, e.g., ice bath and boiling water
(corrected to barometrie pressure). Upon return the stack temperature device
was recalibrated within 10% of the average ubsoclute stack temperarure. If the
device being tested agrees within 1.5% of the reference device, the temperature
data taken in the field shall be considered valid.

Barometric Pressure

An aneroid barometer capable of measuring atmospheric pressure to within
0.1 inches Hg was used. If this device is defective the following alternate method
shall be used. The barometric reading may be obtained from a nearby national
weather service station, in which case the station value (which is the absolute
barometric pressure) shall be requested and an adjustment for elevation
differences between the weather station and sampling point shall be applied at a
rate of minus 0.1 inches Hg per 100 feet elevation increase or vice versa for

elevation decrease.

v
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VI. CALIBRATIONS CONTINUED

Specific Test equipment and measurements

The equipment used during these tests was as follows:

Brick Round
Meter: #714045 #703039
‘Probe: Collapse §' Collapse 6'
Stack Temeperature: Omega lI Omega III
Average Stack Temp: 157 126
Recalibration Termp: 155 125

Each temperature device was recalibrated. The recalibration temperature
for each device agreed exactly with an ASTM mercury-in-glass reference
thermoineter. The intercomponent spacings and the face opening alignment of the

Pitot Tube assembly was rechecked and no changes were noticed.

/
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Run Number

GUARDIAN SYSTEMS INC
Meter Calibration #714045 w/ pump #2

on 11/21/86

1

Barometric Pres, in Hg 30.19
g; Set Flow rate 1/m rotometer 1,00
i: Flow rate 1/m from dry gas 1.13
i
Pres Wet Test Meter, in H20 ~G.11
E}WGas Volume Wet Init, CF 0 .000
Gas Volume Wet Final, CF 0.589
* |Gas Valume DOry Init, CF 783.103
' 1Bas Volume Dry Final, CF 783.644
|Temp Wet Init, C 12.2
g.Temp Wet Final, C 12.5
« |[Cry Gas Teap Init In, F &2
a.D”Y Gas Temp Final In, F L2
Dry Bas Temp Init Out, F 61
E'Dry Gas Temp Final Qut, F b1
Run Time, sec 00
Meter Calibration Factor, Y
l-AdJusted to 29.92 and 528 1.1038

: SIGNATURE

Em , 0.0398

2

t2

30.19
1.00
1.15

-0.08

0.000
0.621

783 .444
7684 .214

12.
1

o

(SRS

o

A

&3

&t

2
s

930

1.104?

0.0406

-0.1%5

0.000
0.a19

784 .214
784 .790

12.6
12.8

&3
&3

62

62

Q30

1.0902

0.04035

x

Average
30.19
1.060
1.14
-G.11

Q.Q00
1.829

2350.961
2352.648

2.4
12.

62
63

61
62

27460

1.0993

0.0403

/

(<]
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Hun Number

Barometric Pres, in Hg

Jet Flow rate 1/m rotometer
Hlaw rate 1/m from dry gas
Ares Wet Test Meter, in H20

Bas Volume Wet Init, CF
Gas Volume Wet Final, CF

Gas Volume Dry Init, CF
tas VYolume Dry Final, CF

Temp Wet Init, C
Temp Wet Fipal, C

Iry Gas Temp Init In, F

ry Gas Temp Final In, F

Yry Gas Temp Init Out, F
Yry Gas Temp Finpal Out, F

Kun Time, sec

leter Calibration Factor, Y
hd justed to 29.92 and 528

Frevious Y

LA

_ GUARDIAN SYSTEMS INC
Meter Calibration #714045 w/ pump #2

on 12/04/86

A

1

30,30

Q.000
0.595

793.937
794 .481

14 I7
14.9

61
63

b1
&3

3
-

30.30

-0.11

0.595
1.195

794 481
795 .026

14.9
14.9

&3
&4

63
b4

00

1.1106

3
30.30
1.00
1.14
-0.10

1.195%
1.793

7952.024
795.568

14.9
15.0

64
1=35]

&4
&d>

qu0

1.1149

Oifference

-~

SIGNATURE t‘--¢$--635;%53§§§;;;
— S

Average
30.30
1.00
1.14
~0.11

1.7%0
3.583

2383.444
2385.075

14.8
14.9

63
&4

&3
b4

2700

1.1087

1.0995

~0.83%

_/

G5
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GUARDIAN SYSTEMS INC
Meter Calibration #703039 w/ pump #4
on 11/26/86

Run Number 1 2 3
Barometric Fres, in Hg 29.95 - 29,99 29.9%
Set Flow rate 1/m rotometer 1.00 1.00 1.00
Flow rate 1/m from dry gas 0.92 0.92 0.92
Fres Wet Test Meter, in H20 Q.14 -0.16 ~0.14
- |Gas Volume Wet Init, CF QL0000 0.000 Q000
Gas Volume Wet Final, CF 0.488 0.488 Q.487
Gas Volume Dry Init, CF 94 .354 Q4.787 95 .220Q
Gas Volume Dry Final, CF 94.787 QL.220 F5.657
|Temp Wet Init, C 18.8 18.8 18.8
E,Temp Wet Final, C 18.8 18.8 18.8
i|bry Gas Temp Init In, F bé 468 &8
afDry Gas Temp Final In, F 48 &8 &7
(Cry Gas Temp Init Out, F &é 68 &8
gi Dry Gas Temp Final Out, F 68 48 67
Eﬂﬁ:un Time, sec 900 {00 Q00
Meter Calibration Factor, Y ‘
a_ﬂsjusted to 29.92 and S28 1.1291 1.1312 1.1176
%Em 0,0326 Q.,0327 0.0326
,i77‘(::j;3
. SIGNATUKE 655779”£i>‘
o,

5 r-ﬂf—r*'“—-r"f—4ff1_

)

Average
29.95
1.00
0.92
-0.15

Q..000
1.463

284 .3581
2835.644

18.8
18.8

&7
&8

&7
&8

2700

0.0326

/

21 0A Frayras A na
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e

o

A

Run Number

Barometric Fres, in Hag

Set Flow rate 1/m rotometer

Flow rate 1/m from dry gas

Fres Wet Test Meter, in H20

Gas Volume Wet Init, CF
Gas Volume Wet Final, CF

Gas Volume DOry Init, CF
Gas Volume Dry Final, CF

Temp Wet Init, C
Temp Wet Final, C

Ory Gas
Dry Gas

Temp Init In, F
Temp Final In, F

Lry Gas
Dry Gas

Temp Init Out, F
Temp Final Out, F

RN pEE——

Run Time, sec

Meter Calibration Factar, Y
Adjusted to 29.92 and 528

fres prm—

Previous Y

SIGNATURE

T

=

L7 2

GUARDIAN SYSTEMS INC
Meter Calibration #703039 w/ pump #4

on 12/04/864

1

30 .30
1.00

0.93

~0.14

Q.000
0.488

104.873
105.298

14.0
14.1

62

63

62
63

F00

1.1593

2 3 Average

30.30 - 30.30 30.30
1.00 1.00 1.Q0
0.93 0,94 0.93
-0.15 ~0.14 -0.14
(.488 0.977 1.465
0.977 1.469 2.934
105.298 105,727 315.898
105,727 106,142 317.187
14.1 14.1 14.1
14.1 14.3 14.2

&3 &8 &3

&4 63 &4

&3 &4 &3

o4 o5 &4

900 200 2700
1.1529 1.1438 1.1526
1.1259

Lifference ~2.32%

i

/
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1

PITOT CALIBRATION FORM

Date _10-\ -G probe # COLLAPSE (C‘)'
Calibrated By (5 KARSTONS
Nozzle Size NA
SIDE A
APgg A P(s) Deviation
(in. H,0) (in. Hy0) C_(s) ¢, (8) - C (A)
Run # Standard Type "5" P P P
1 AN 2% L BY Y <+, 004
2 . 30 4 24 4+, 00 |
3 , 2.9 4O 842 -. 00
E'p(A) LBYD
STDE B -?%ﬂtj
A P' A P(s) Deviation
(. B58) | (1. H0) ¢p(s) C,(s) - T, @)
Run_f Standard Type "g"
1 LS .55 %3] .00\
2 VLS .55 R3] — Do\
3 2 b6 i =+ 0073
Cat®) L82%

Cpls) = Cproray
(or 0.99)

Average Deviation = I |Cp(s) - tﬁ(A or B}

CALCULATIONS TE)L%
.-_-l—-—-\
A Pstd
A P(s)
3 &———Must be < g,01

IEP(A) - ?fp(B)' &—~—Must be £ 0.01

/

g5 GUARDIAN SYSTEMS inc
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