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L. INTRODUCTION

On February 7-9, 1984, Guardian Systems, Inc. performed a series of
particulate emissions and particle size tests on General Shale Produects Brick Plant
Kiln No. 10B located in Johnson City, Tennessee. This unit has been modified
from a dryer stack and an exhaust to only one stack. The purpose of this research
project was to determine the results of recent modifications to the system and
further characterize the particulate emissions during the two different modes of
the kiln eycle which are "flashing" {referred to as OFF) and normal operation
(referred to as ON).

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 long kiln at & slow, methodical pace. By means
of a coal fifing process, heat is increased in each chamber until the total firing is
complete. During this process the brick are subjected to "flashing” or the process
of imparting color to the brick. To accomplish the "flashing" of the briek, the fan
damper is partialy closed and more coal is added to the kiln to produce a reducing
atmosphere. The damper is then opened and the kiln returns to its normal mode.
During the testing the OFF mode was approximately 1 minute and 30 seconds and
the ON mode was approximately 3 minutes. To determine the emissions during
each mode of the cyecle two sampling trains were utilized.

Mr. Dave McNees, Corporate Represenfative, and Mr. Dick Green Plant
Superintendent represented General Shale Products Corporation and Mr. Tom Lotz
and Mr, Ashley Riley represented Guardian Systems, Ine. '

Thee followir;g personnel were present during the actual field sampling and
performed the duties indicated:

Mr. Dave McNees Provided production data

Mr. Dick Green Stable operation of plant
Mr. Tom Lotz Field sampling
Mr. Ashley Riley Field sampling

_/
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I.. SUMMARY OF TEST RESULTS

Tables 1,2, & 3 are summaries of the mass test results for plant #10B
during each mode. Table 4 is a breakdown of the particle size. The alloweble

emission rate was determined using the following equation:
E = 3.59 p 0-62

Where: E = Allowable emission rate, Ibs/hour

P = process weight, tons/hour

The allowable emission rate, based on a process weight of 10.415 tons per
hour, is 15.35 pounds per hour (See Plant Operational Data). The average actual
emission rate is shown below. Sinee the ON test was for 40 minutes and the OFF

test was for 20 minutes each hour these rates have been combined to produce a

weighted average for a one hour test.

Test type onl ~orr!

Test 1 & 3 Emissions,
Single point, lbs/hr 9,16 7.98

Test 2 Emissions,
Single point, lbs/hr 15.14 10.92

Test 5 & 6 Emissions,

" Multi-point, Ibs/hr 14.32 7.50

Total Emissions

8.77

13.75

12.07

! These values represent true emissions even though the sample time was less than

one hour.

2 These values represent time weighted emissions which can be compared directly

with the allowable emission rate.

2
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I. SUMMARY OF TEST RESULTS CONTINUED

As the results indicate the single point mass emissions were reduced from
the last test series approximately 58 %, from 21.32 pounds per hour to 8.92 pounds
per hour with the coal crusher off (Tables 1 & 2). The coal crusher seems to add
an additional 60 % in emissions, which if left in the system would cause problems
with your compliance status.

When we initally decided to sample a single point, I indicated that this type
of sampling would provide relative numbers to be used in evaluating operational
changes to the system. The modifications to this process seems to have been very
effective in reducing flow and concentration of particulate emissions. Once the
changes had been made, the next step was to determine the total emissions (multi-
point) and compare to the allowable emission rate. Tests 5 & 6 were taken at 16
different points to obtain an overall sample. The results of these tests showed a
total emission rate of 12.96 pounds per hour which is approximately 84 % of the
allowable emission rate.

Two single point particle size distribution tests were conducted to obtain
relative mass and particle size relationships. These results are presented in Table
4 and the results of the total mass presented in Tables 1 & 2 tests 4. As the total
emissions indicated, oﬁe impactor test is not sufficient to characterize the total
emissions, but should supply relative mass and particle size relationships. These
tests indicate that approximately 80% of your particles are smaller than

approximately 10.5 microns. This would only give, at best, a 20 %.reduction of

particulate emissions with the installation of some type of cyelonie collection
device.

/
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GUARDIAN »+ SYSTEMS #» ITNCORPORATETD
2410 19TH. STREET, SOUTH
BIRHINGHAM, AL 353209
205-8979-1830 .

SUMHARIZED AIR TEST RESULTS FDR GENERAL SHALE PRODUGCTS COQ
JOB NUMEER 43071

GUARDIAN SYSTEMS Inc

RUN NUMHBER 1 2 3 )
DATE OF TEST 02/06/84 02/08/8 02/08/84% 02/08/84
TIME OF TEST 1008-1050 1129-1214 1535-1617 1450-1724
LOCATION OF TEST ON ON _ON IMP ON
STACK GAS TEMPERATURE .
DEGREES F 139 141 140 . 140
MOISTURE CONTENT, % V/V 5.20 S,20 5.19 5. 19 *
CXYGEN CONTENT, X V/V 17.00 17.00 19.00 19.00
CAREON DIOXIDE CONTENT, % VsV 3.00 3,00 1.00 1.50
STACK GAS VELOCITY ‘
FEET PER SECOND 46.99 48. 04 55.57 53.86 -
VOLUMETRIC FLOUW
ACTUAL CUBIC FEET PER MINUTE 23,400 - 23,924 27,4674 24,823
VOLUMETREIC FLOU
DRY STANDARD CUBIC FEET PER MINUTE 19,142 19,525 22,427 21,932
CONCENTRATION
mm.»sz PER DRY STANCARD CUBIC fFDOT 0.0446 0.090 0.0335 0.033
CONCENTRATION
GRAINS PER ACTUAL CUBIC FOOT 0.038 0.07% 0.045 0.029
PARTICULATE MASS RATE {H/HR.) 7.53 15.14 10.48 6.59
% TSOKINETIC 102.08 102,93 101.03 104.86
Table 1
a
’ a . . _ . ) - . . . .. . e “
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: CGUARDIAN % BYSTEMS we INCORPORATESGD u
2610 19TH. STREET, SOUTH
BIRHINGHAM, Al 35209
. 205-879- 1650 >
SUMMARIZED AIR TfEST RESULSS FOR GENERAL SHALE PRODUCTE CO Q
JDE NUMBER 43070 .
-
(4
<
RUN NUMEER 1 2 3 4 H
DATE OF TEST 02/08/84 02/08/84 02/08/8% 02/08/84 0
TIME OF TEST 1008-10%50 1129-121y 1535-1429 1630-1750 m
LOCATION OF TEST OFF OFF OFF INPOFF {f
STACK GAS TEMPERATURE
DEGREES F 140 149 138 139
MOISTURE CONTENT, X V/V I.48 5.49 5.4% 5.48
DAYGEN CONMTENT, X V/V 17.00 17.00 19,00 19.00
CARSON DIOXIDE CONTENT, % V/V 3.00 3.00 1.00 1.00 v
STACK GAS VELOCITY
FEET PER SECOND 43,48 33.95 44,09 47.48
VOLUMETRIC FLOU
ACTUAL CUBIC FEET PER HINUTE 21,782 16,905 22,953 23,647
VOLUMETRIC FLOW
DRY STANDARD CUBIC FEET PER MINUTE 17,499 13,551 18,749 19,287
CONCENTRATION
GRAINS PER DRY STANCARD CuglIC Foav 8.047 0.094 8.05% 0.028
CONCENTRATION
GRAINS PER ACTUAL CUBIC FOOT 0.033 0.075 0,045 0.023
PARTICULATE MASS RATE (H/HR.) 7.1 10,92 8.82 u.47
X ISOKINETIC 102,46 98,49 968.26 96.13
Table 2
:
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= , . . - e — : ; (| —
bcmion [t brem e MYEM Jee R www ey el FPred wemed et v




sy e Y —

IMPACTOR RESULTS

[rs-]

Test # 4 4

" Location Port A Port B

Point 5 Point 6
Type ON OFF
Date 2-08-84 2-08-84
Oxygen, % 19.0 19.0
Carbon Dioxide, % . 1.0 1.0
Moisture, % 5.19 5.68
Flow thru impactor,efm 0.513 0.465
Barometric Pressure,in. of mercury 29.36 29.36
Static Pressure, in. of water -0.52 -6.12
Temperature of Impactor, °F 140 139
Pre impactor D, (microns) 13.67 . 14.36
Cum.% of mass smaller than DSO 100.00 100.00
Stage 1 Dg (microns) 11.02 11.58
Cum 9% of mass small than D50 88.98 90.14
Stage 2 Dgyy (mierons) 10.21 10.73
Cum 9%.0of mass small than D50 78.46 81.95
Stage 3 Dg {microns) 6.63 6.97 .
Cum % ofsmass small than D50 55.31 58.13
Stage 4 D; {microns) 4.27 4.49
Cum % of mass small than D50 37.51 41.49
Stage 5 D {mierons) 2.47 2.61
Cum % of mass small than D50 23.36 25.62
Stage 6 D, (mierons) 1.20 1.27
Cum % of mass small than D5, 11.93 14.08
Stage 7 D 0 (mierons) 0.7 - 0.79
Cum % of mass small than D50 3.34 9.48
Stage 8 DSO (microns) .37 0.40
Cum %.of mass small than Dgy 0.00 8.71
GUARDIAN SYSTEMSInc




BGUARDIAMN #» 8 YSTEMS »w I NCORPORATED

RUN NUHEER

DATE OF TEST
TIME OF TEST
LOCATION QF TEST

STACK GAS TEMPERATURE
DEGREES F

MOISTURE CONTENT, X VW/V
OXYGEN CONTENT, X V/V
CARBON DIOXIOE CONMTENT, X V/V

STACK GAS VELDCITY
FEET PER SECOND

VOLUHETRIC FLOW
ACTUAL CUBIC FEET PER MINUTE

VOLUMETRIC FLOW
DRY STANDARD CUBIC FEET PER MINUTE

CONCENTRATION
GRAINS PER DRY STANCARD CURIC FOOQT

CONCENTRATION
GRAINS PER ACTUAL CUBILT FOOT

PARTICULATE MASS RATE (H/HR.)
%X ISOKINETIC

24610 19TH,

STREET, SOUTH

BIRMINOHAM, AL 35209
205-879-1850

SUMMARIZED AIR TEST RESULTS FOR GENERAL SHALE PROLDUCTS CO
JO8 NUMBER 43072

S
02/09/84%
0922-0947

ON

141
7.07

1%.00

14,32
103.30

' -]
02/09/84%
igi10-1102

OFF

7.50

107.32

Table 4§

+

7
02/0%9/84%
6835-0843

VEL ON

1449
7.07

19.00

30,097

2%,0483

8
02/07/84%
15630-14435

VEL ON

1346
5.20
18.00

2.00

- {8
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RUN NUMDER

‘DATE

LOCATION

TIME

BARGMETRIC PRESSURE (IN. HG)
STATIC PRESSURE (IN. H2O)
KUN TIHE (MHINUTES)

METER VOLUHE (CURRECTED)
STACK TEHMPERATURE (»F)
METER TEMPERATURE (=F)
METER PRESSURE (IN.HZO)
SR YELOEITY PRESSURE
MASS OF PARTICULATE (MG.)
ML. DF UATER COLLECTED

% OXYGEM

% CARBON DIOXIDE

% CARBON HONOXIDE

STACK »xm».ama. FT.,?
PITOT CORRECTION wrnqom

NOZZLE DIAMETER (IN.)

2510 19TH.

205~-879-~1850

BUARDIAN »» 5YSTEMS »» I NCORPORATED
STREET, SOQUTH
BIRMINGHAM, AL 33209

COMPUTER H21:4.1bm33quxm.ﬂcm GENERAL SHALE PRODUCTS CO

i
02/08/68%
ON
1008-1050
29.356
- 0.540
27
20.340
139
&9

JOB NUMEER

2
g2/08/84
ON
1129-1214
29.346
- 0.54¢

30

Bi071

3
02/08/84
oM
1535~-1617
29,34
- 0.520
30
27,302
140
g8
2.20
0.911
92.8
30.2
17.0 .
1.0 _
8.30
0.84%

0.2490

Y
02708/94%
IMP' ON
145017258
29.346

- 0.520
18

9,238
140

92

.62
0.883
17.8

10.1

19.0

0.0
B8.30
0.84%

0.177

"GUARDIAN SYSTEMS INc
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RUN NUMBER

DATE

LOCATION

TIME

BAROMETRIC PRESSURE {(IN. HO)
STATIC PRESSURE (IN. H2O0)
RUN TIME (MINUTES)

METER VOLUME (CORRECTED)
STACK TEMPERATURE (+F)
METER TEMPERATURE (<F)
HETER PRESSURE (IN,H20)
SQR VELOCITY PRESSURE
HASS OF PARTICULATE (HG.?
ML. OF WATER. COLLECTED

X OXYGEMN

% CARBON DIOXIDE

% CARBON MONOXIDE

STACK AREA (SQ. FT.)
PITOT CORRECTICON FACTOR

MOZZLE DIAHMETER (IN.)

,GCUARDI AN #w* SYSTEMNS #»+« INCORPORATED
2610 19TH., BTREET, SOUTH
BIRMINGHAM, AL 33209 "
205-879-1830 '

COMPUTER INPUT PARAMETERS FOR GENERAL SHALE PRODUCTS CO
JOB NUMBER 43070

1 . 2 1
02/08/84% 02/08/8% 02/08/84%
OFF OFF OFF
1008~1050 1129-1214 1535~1420

29.36 . 29.36 29.3%

- 0.370 - 0.379 . - 0.1%0
1% 15 15
10.841 g.834 12,172
140 149 138

. &7 . 85 85
1.5 9.92 1.78
0.578 0.523 0.710
32.7 51,4 . B1.4
13.7 ' 10.8 14,9
17.0 17.0 19.0

3.0 3.0 1.0

g.0 0.0 0.0

8.30 8.30 : 8.39
0.8%9 0.89 0.89
0.253 0.253 0.253

02/0

u

8/84%

IHPOFF

1450-
2

- 0

9

1758
?.35
.120

20
L0435
139

72
0.5
. 735
15.4

10.9

GUARDIAN SYSTEMS inc

o 0 T S Cnv

wreed ! el meed el

2

G5




GUARDIAN #+ SYSTEMS »* [NCORPORATED
2510 19TH. STREET, SOUTH
BIRHINGHAM, AL 35209
205-879~-16850

COMPUTER INPUF PARAHETERS FOR GENERAL SHALE PROLUCTS CO
JOB NUMDER 43072

RUN NUHMEBER 3 ‘. 6 7 ' 8

DATE 02/09/84 02/09/8y 02/09/84% 02/07/8%
LOCATION . ON OFF VEL, ON . VEL ON
TIME . 8922-0947 1010-1102 0835-0845 1430-1445
BARDHETRIC PRESSURE (IN. H®) 29.24 29,24 29,24 29.38
STATIC PRESSURE (IN. H20) - 0.130 -~ 0.130 A - g.120 ~ 0.640
RUM TIME (MINUTES) , 14 16 14 27
HETER VOLUME (CODRRECTED) 10.687 7.902 10.887 20,330
STACK TEMPERATURE {(+F) 14t 145 140 134
HETER TEMPERATURE (+F) 70 84 70 . &9
HETER PRESSURE (IN.H20) 1.34 0.44 1.34 1.54%
SQR VELOCITY PRESSURE 0.97% 0.4874 0.9864 0.922
MASS OF PARTICULATE (MG.) 48, 4 25,9 0.0 0.6
ML. DF UATER COLLECTED . 17.2 12,2 17.2 23.3
% OXYGEN 19.0 19,0 . 19.0 . 18.9
X CARBON.DIGXIDE 1.0 : . 1.0 1.0 : 2.0
%X CAREON MONOXIDE 0.0 0.0 8.0 g.0
STACK AREA {SQ. FT.) 8.30 8.30 © 8,30 a.30
PITOT CORRECTION FACTOR 0.84 0.8y 8.8y ) 0.a8%
NOZZILE DIAHMETER (IN.) 0.201 0.201

GUARDIAN SYSTEMS INc
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GUARDIAN » S5SYSTEMHMS ™ INCORPORATEHTD
25810 19TH. STREET, SOUTH

BEIRHINGHAH, AL 35209
205-879-1830

COMPUTED AIR TEST RESULTS FOR GENERAL SHALE PRODUCTS CO

RUN NUMEBER i
DATE OF TEST 02/08/94%
LOCATION OF TEST ON
1. STACK PRESSURE

INCHES HG 29.32

MILLIMETERS HG 44, 7Y
2 METER PRESSURE

INCHES HO - 29.47

MILLIMETERS HO 748.42
3, HETER VOLUHE

DRY STANDARD CUBIC FEET 19.909

DBRY STANDARD CUBIC HETERS 0.544
4. UWATER VOLUHE

STANDARD CUBIC FEET 1.097

STANDARD CUBLIC METERS 0.03%
5.  MOLSTURE CONTENT (X) 5.20
&. MOLECULAR UEIGHT DRY 29.146
7. MOLECULAR UEIGHT UET 28.%8
8. STACK VELOCITY

FEET PER SECOND 445,99

METERS PER SECOND i4.32
9, VOLUMETRIC FLOW

ACTUAL CUBIC FEET PER MINUTE 23,4040

ACTUAL CuBiC METERS PER SECOND 11.0u
10. VOLUMETRIC FLOW .

DRY STANDARD CUBIC FEET PER MINUTE 19.142
DRY STANDARD CUBIC HETER PER SECOND ?.04

JOB MUHEER 43071

2
02/08/8L4

ON

29,32
Ths ., 79

29.48
s8.81

22.819
0.5us8

u8.0u
14, 44

23.924
11,29

3
02/08/84%

OoN

29.32
44,77

29,52
9,85

5.19
28,92

28.35

55.57
14,94

27,474

13.04

22,8627
10.458

y
nz2/08/84

IHP ON

29.32

T4, 77

29.41
T446.90

B8.48B4%
0.244

0.473
0.013

5.19
28.92

28.35

53.86
14,42

24,823
12. 64

21,932
18.35

!

GUARDIAN SYSTEMS inc
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BUARDTIAMN #»* SYSTEMNS #»» INCORPORA A TED
25410 19TH. STREET, SOUTH
. ! BIRMINGHAM, AL 33209
205-879-1850

COMPUTED AIR TEST RESULTS FOR GENERAL SHALE PROQUCTS CO
JOB NUMEER 43071

.-

RUN NUMBER 1 2 3 4
DATE OF TEST 02/08/84% gx/08/84% 02/08/84 02/09/84%
LOCATION OF TEST ON . ON ON IMP ON
11. CONCENTRATION '

GRAINS PER DRY STANCARD CUBIC FOOY 0.04465 0.090% 0.0551 . 0.,03351

GRAMS PER DRY STANDARD CUBIC METER 0.1063 0.2049 0,12460 8.0803
15. PARTICULATE MASS RATE (H/HR.)? 7.463 15. 1% 10.48 .39
t4. VOLUME AT NOZZLE

ACTUAL CUBIC FEET 24 .44 27.9460 31,747 10.422

ACTUAL CUBIC METERS 0.46%1 9.792 0.899 0.301
17. CONCENTRATIONMN

GRAINS PER ACTUAL CUBIC FOOT 0.0380 0.,0738 0.0450 0.0247¢

GRAMS PER ACTUAL CUBIC METER 0.9870 0.1489 0.1030 0.043%
18. X ISOKINETIC 102.08 102.93 wap.au.. 104.84
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RUN NUHBER 1 2 3 Y
DATE OF TEST 02/08/84 02/08/8% 02/08/99 02/08/84
LOCATION GF TEST oFF DFF OFF LHPOFF
1. STACK PRESSURE ’
INCHES HG 29.33 29.33 29.35 29.35
HILLIMETERS HO 7%5. 05 745. 05 745,48 745.52
2 HETER PRESSURE
. INCHES HG 29.47 29,43 29.49 29 .49
MILLIHETERS HG g, 42 707.44 749,03 745,79
3. METER VOLULHE
DRY STANDARD CUBIC FEET 10. 499 8.420 11,423 8.521
DRY STANDARD CUBIC METERS 5.363 8.238 0,329 0.24%1
4%, WATER VOLUHE .
STANDARD CUBIC FEET 0.445 B.508 0.701 p.513 : .
STANDARD CUBIC METERS 0.018 0.014 0.020 0.015
5. MOISTURE CONTENT (X) 5.68 5,49 5.49 5.48
4. MOLECULAR WEIGHT DRY 29,18 2%.14 29,92 28,92,
7. MOLECULAR WEIGHT UEY 28,53 289,32 28.30 29,38
8. STACK VELOCITY )
FEET PER SECOND 43,58 33.9%5 44.09 %7.48
METERS PER SECOND 13.31 10,35 14, 0% 14 .47
9. VOLUMETRIC FLOW
ACTUAL CUBIC FEET PER MINUTE 21,752 14,905 22,953 23,447
ACTUAL CUBIC METERS PER SECOND 10.27 7.99 16.83 11.14
16, VOLUMETRIC FLOW
DAY STANDARD CUBIC FEET PER MINUTE 17,499 13,531 18,749 19,287
DRY STANDARD CUBIC METER PER SECOND 8.33 5.40 8.083 9.10
dsmes bmds bevede  hiwin b , TEN . woni wwid wad el pmeed oo - } ]
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2410 19TH. STREET, SOUTH
BIRMINGHAM, AL 35207

205-879-18350

J0a NUMBER 43070

COMPUTED AIR TEST RESULTS FOR DBENERAL SHALE PRODUCTS CO
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RUN NUMBER 1 ) 2 3 4
DATE OF TEST g2/08/84% g2/08/84% ) g2/408/84 p2/08/84%
LOCATION OF TEST QFF DFF OFF IMPOFF
11, COMNCENTRATION -

GRAINS PER ORY STANCARD CUBIC FOOT 0.04%71 0.094%0 0.03549% g.0282

s GRAMS PER DRY STANDARD CUBIC HETER 0.1877 0.2151 0.1253 0. 0448

1%, PARTICULATE MASS RATE (H/HR.) T.ih 10.92 8.82 Y.47
14, VOLUME AT NOZILE

ACTUAL CURIC FEET 13,150 10.504% 14,230 10,448

ACTUAL CUBIC METERS 0,372 0.297 0.403 .29
17, COMCENTRATION

GRAINS PER ACTUAL CUBRIC FOOT 0.,0383 0.,075% 0.044B8 0.0230

GRANS PER ACTUAL CuslIC METER 0.0874 0.1724% 0.10825 0.0527
1i8. % ISOKINETIC 102,46 98.49 98,324 94,13
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1 AN #» SYSTEMS #» [ NCORPORATETD

2510 19TH, STREET, SO0UTH

BIRMINGHAM, AL 33209
205~879-1850

nnzvcnwc AIR TEST HESULTS FOR GENERAL SHALE PRODUCTS CO

RUN NUMBER
DATE OF TEST
LOCATION OF TEST

1. STACK PRESSURE
INCHES HG
MILLIMETERS HO

2. METER PRESSURE
INCHES HG
MILLIMETERS HG

3. HMETER VOLUME
DRY STANDARD CUBIC FEET
DRY STANDARD CUBIC HETERS

Y, WATER VYOLUME
STANDARD CUBRIC FEET
STANDARD CUBRIC HETERS

S. MOISTURE CONTENT (X)
&, ' MOLECULAR UWEIDHT DRY
7. MOLECULAR WEIBHT WET
8. STACK VELOCI(TY

FEET PER SECOND
HETERS PER SECOND

?. VOLUMETRIC FLOW
ACTUAL CUBIC FEET PER MINUTE
ACTUAL CUBIC METERS PER SECOND

10. VOLUHETRIC FLOU
DRY STANLARD CUBIC FEET PER MINUTE
DRY STANDARD CUBIC METER PER SECOND

)
02/09/8%

ON

23
T2

29.348
nH5.71

10,4642
0.301

0.8190
0.023

59.79
18.21

29,734
14%.04

23,750
11.2

JOR NUMBER 43072

&
02/409/84%

OFF

25
2,946

29,31
744, 44

41,61
12.458

20,723
?.78 -

146,421
7.73

7
02/09/B4%

VEL OM

a5
2,98

29.34
745,71

10.442
0.301

&0.4%
18.42

30,097
14,20

24,0463
11.34

a8
Q2/07/84%

VEL ON

29.33
H5.048

27.49
He.13

20.002
0.544

1.097
0.031

4]
rd
(=)

29.04

28.47

59.24
18.06

29,512
13.93

24,299
11.%7

GUARDIAN SYSTEMS Inc
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2610 19TH. STREET, SOUTH
BIRMINGHAM, AL 352079
205-879--168%50

COMPUTED AIR TEST RESULTIS FOR GENERAL SHALE PRODUCTS CO
JOB NUMBER 43072

BUARDIAN ## SYSTEMS #»« [ NCORPORATETSD

RUN NUHBER

DATE OF TEST

LOCATION OF TEST

11,

15.

16,

17.

18.

CONCENTRATION
GRAINS PER DRY STANCARD CUBIC FOOT
GRAMS PER DRY STANDARD CUBIC METER

PARTICULATE MASS RATE (H/HR.)

YOLUHE AT NOZILE
ACTUAL CUBIC FEET
ACTUAL CUBRIC METERS

CONCENTRATION
GRAINS PER ACTUAL CUBIC FOOT
GRAMS PER ACTUAL CUBIC METER

% ISOKINETIC

5 s ?

£2/09/84 02/09/84 02709784

aN QFF YEL ON
0.0703 0.0533
0.1609 0.1219
1%.32 7.50
13,315 " 9,uu7
0.378 0.288
0.0%41 0.0422
0.1284% 8.0965
105,50 107.32

8
93/s07/84

VEL ON
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. SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for determination of the particulate
emissions from this source were conducted in accordance with the Code of
Federal Regulations, Title 40, Part 60, Appendi:é A, Methods 1-5 and 17 as
amended, except where noted below. All impactor data reduction was based on
EPA-600/7-78-042, March 1978, "A Computer - Based Cascade Impactor Data
Reduction Systems".

The dimensions of the stack (see Pigures 1 & 2) indicated that 16 points (8
per diameter) would be required for the velocity traverses and 32 points should be
used for the Method 5 test. A complete velocity traverse (32 points) was taken
prior to the Method 5 test and it was determined from that traverse that 16 points
should provide accurate information. The Method 17 tests were taken at a single
point to compare the results with the previous test. The OFF train sampled side
B, Point 6 for tests 1,2,3 & the impactor test #4, while the ON train sampled side
A, Point 5 for the same test sequence. '

A TI-55 was.used to ealculate the sampling rates for the mass and particle
sizing determinations. The sampling equipment used in these tests was
manufactured by Research Appliance Corporation and was properly calibrated
before these tests (See Calibrations). The impactor was a Mark I High
Temperature Sampler with Pre separator (Figures 5 & 6) made of stainless steel
with Inconel O-rings and glass fiber collection media with a backup filter. Gas
analysis for CO, and O, were determined during each test by a Fyrite Gas
Analyser.

Sampling Techniques Method 17

The particulate determinations were made by utilizing the sample train in
Figure 3. Initial and final leak checks of the sampling system and pitot lines were
performed as outlined in Method 17 and were recorded on.the data sheets. The
nozzle was calibrated before and after each test using a micrometer and was also
recorded on the data sheets.

The gases were drawn through a stainless steel nozzle attached to a
Gelman 47mm Filter Holder. The gases then pass through a glass fiber filter
(Gelman, Class A) of 0.3 micron retention to remove particulate matter. The

filter was maintained at the stack temperature.

/

17 GUARDIAN SYSTEMSInc
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The gases-then pass through a condenser placed in an ice bath to maintain a
0
maximum exit temperature of 68 F. This temperature was also recorded on the

)

data sheets. The gases then pass through a pre-weighed drying column filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow and temperature were measured.
Particulate catches were placed in sealed petri dishes. Each acetone wash from
the nozzle and filter holder was combined and placed in a sealed container. For
the group of tests an acetone blank of approximately 200 milliliters was placed in
a sealed container. These containers were transported to the laboratory for
analysis.

Sampling Techniques Method 5

The particulate determinations were made by utilizing the sample train in
Figure 4 . Initial and final leak checks of the sampling system and pitot lines were
performed as outlined in Method 5 and were recorded on the data sheets. The
nozzle was calibrated before and after each test using & micrometer and was also
recorded on the data sheets.

The gases were drawn through a stainless steel nozzle attached to a heated
glass lined probe. The probe heater was maintained at the proper setting to obtain
an exit temperature of 248 + 25 OF. (See Calibrations) The gases then passed
through a glass fiber filter (Gelman)} of 0.3 micron retention to remove particulate
matter. The filter was maintained at a temperature of 248 + 25 °F. The sample
box temperatures were recorded at each point on the data sheets. The gases then
pass through a condenser placed in an ice bath to maintain a maximum exit
temperature of 68 °F. This temperature was alsc recorded on the data sheets.

The gases then pass through a pre-weighed drying eolumn filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases

4

then entered the meter box where the gas flow and temperature were measured.
At the end of each test, the particulate catch was placed in sealed petri dish.
Each acetone wash from the nozzle, probe and filter holder was combined and
placed in a sealed container. For the group of tests -an acetone blank of
approximately 200 milliliters was placed in a sealed container. These containers

were kept in a locked box and then transported to the Birmingham laboratory for
analysis.

L y
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Sampling Techniques Particle size

The gases were drawn through a stainless steel nozzle attached to a
preseparator and an Anderson impactor. By maintaining a constant flow through
the filtering system the particules were aerodynamically separated and deposited
on pre-weighed collection substrates. The filtering system was maintained at the
stack temperature which was recorded at each point on the data sheets. The
gases then pass through a condenser placed in an ice bath to maintain & maximum
exit temperature of 68 OF. This temperature was also recorded on the data
sheets.

The gases then pass through & pre-weighed drying column filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow and temperature were measured.
At the end of each test, the particulate catch was placed in sealed petri dish and

then transported to the Birmingham laboratory for analysis.

Analysis Particulates

The Filters (Gelman, Class A, without organie binder, minimum 99.9%
retention for particules of 0.3 microns as determined by DOP tests) were prepared
for the field test by desiceating at 68 + 10 OF at ambient pressure for twenty four
(24) hours and weighed at intervals of at least six (8) hours to a constant weight
(less than 0.5 milligrams change from previous reading). Impactor substrates were
weighed to a constant weight of 0.05 milligrams change from the previous
reading. Upon return to the laboratory, the filters were again subjected to the

same procedures as outlined above. The weights were recorded in a bound

laboratory book and transferred to the sheets laboratory sheets in this report.
During each weighing the filter was not exposed to laboratory atmosphere for
more than two (2) minutes and a relative humidity of less than fifty percent (50%).

The acetone washes and the acetone blank for the group of tests were
evaporated to dryness in tared glass beakers. They were then desiccated for
twenty-four (24) hour and weighed to a constant weight, utilizing the weight
procedure previously mention for the filters.

\

b

19 GUARDIAN SYSTEMS Inc




Al ey

L

v ) P WA [reon e P h

it _ h_“ m,_ .ml

Y|

o —

A

STACK BREECHING AND SAMPLE POINT LOCATION DIAGRAM . ‘\\\

32 Points

e— 597
9"
PopR
] o |

POINT ¢ Digtance From Wall .(inchesJ
16 38.0
i5 37.1
14 35.7
13 34.1
12 32.4

e 30.4

10- 27.9
9 24.4
8 14.6 4"

.7 11.1
6 8.6
5 6.6
4 4.9
3 3.3
2 1.9
1 1.0

Figure | /
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STACK BREECHING AND SAMPLE POINT LOCATION DIAGRAM —‘\\\

16 Points

POINT #

—_ W P N o~

DeooR

Distance From Wall (inches)

37.7
34.9
3.4
b
6
6

26

12.
7.
4,
l.

Figure
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The Andersen Preimpuctor is used upstream trom the purticle sizing sampler when meusuring particle
size distributions in stacks with high grain loadings or with luirge perticle size fructions ( > 10um). This
stuindess steel (emperature limitation, 1500F), high capacity, instrament removes large particles in situ
ard attuches directly o the Andersen particle sizing stuck sampler, permitting insertion theough standard
37 sampling ports. It can afso be adapted to other particle sizing instraments. Eliminates inherent bounce olt
and reintramment problems issociated with acrodynamic Tractionating of farge particles (> (Opmi.  In
addition, this new cireular orifice design permits more efficient impaction and less reintrainment than s

peasstble with eyvlonie Jesipns.

Figure

5

~

ANDERSEN
Samplers {(RE

4215-C WENDELL DRIVE
ATLANTA, GEORGIA 30336

404-691-1910
TOLL FREE: 800-241-6898

IMPACTOR PRESEPARATOR
FOR
ANDERSEN PARTICLE SIZING 57ACK SAMPLER

Goes theougl 3" sumpling pont
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Mark III Hi~Temp Sampler
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NOMENCLATURE

ACF = Actual Cubic.Feet

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters

ACM3 = Actual Cubic Meters per second

An - Cross sectiocnal area of nozzle, {ftz}
As - Area of Stack, (ftz)

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

Ca - Acetone blank residue concentration, mg/g

cy - Particulate Concentration, ACF

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
012 ~ Particulate concentration (cS adjusted to 12% excess air),
grains/DSCF
050 - Particulate concentration (cS ad justed to 50% excess air),
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) |

/
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NOMENCLATURE - continued ‘ -‘\\

La -
leak check or for.a.leak chec
change; equal to 0.,02.CFM or
sampling rate, whichever is 1

Li - Individual leakage rate obser
conducted prior to the nithn
(i =1,2,3,...n), CFM,

Lp - Leakage rate cbserved during
ft3/min. {(cfm).

Ma -

Md - Molecular weight of stack gas

Mn =

Ms -

Mw - Molecular weight of water, 18

AP - Velocity head of stack gas, 1

Pa - Density of acetone, mg/ml

Pbar - Barometric pressure at the

Pg Stack static pressure, in. H2

Pm

Meter pressure, in. Hg
PMR - Particulate Mass Rate, lbs p

Ps

Absolute stack pressure, in.

Pstd - Standard absolute pressure,
Pw - Density of water, 0.9982 g/ml
Qa - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCIFM

R - Ideal gas constant6 0.06236 mm
(21.85 in. Hg-ft3/°R-1b-mole)

SCF - Standard Cubic Foot
ta - Ambient Temperature, Of
tm - Average Temperature of meter,

ts - Average Temperature of stack,

Maximum acceptable leakage rate for either a pretest

Mass of residue of acetone after evapcration, mg.

Total amount of particulate matter collected, mg.

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

k following a component
4 percent of the average
ess,

ved during the leak check
component change

the post test leak check,

; dry basis, lb/lb-mole.

.0 g/g-mole (18.01 1b/lb-mole)

n.'H20

sampling site, in., Hg

0

er hour
Hg
29.92 in. Hg

(0.,002201 1b/ml)

Hg -~ m3/OK-g—mole

_/

27

GUARDIAN SYSTEMS Inc




AN MR Ry

v BN

ol ansp e S e

T P g pusia

t

I
\"

o

~—

\_

NOMENCLATURE - continued

tstd - Standard Temperature, 68°F
NQTE: Capital "T" denotes degrees Rankin
Va = Velume of acetone blank, ml
Vaw = Volume of acetone used in wash, ml

Vlic - 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

Ym{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, mg
Y - Dry gas meter calibration factor, (dimensionless)

AH - Average pressure differential across the calibrated orifice,
in., H,O0
2 .
AH - Value of AH measured for a specific orifice when operated
under the followigg conditions: 0.75 c¢fm of dry air
(M.W. = 29) at 68°F, 29.92 in. Hg.

vAP - Average of the square roots of the velocity pressure,
in. H,0
2

© - Total sampling time, nmin.

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

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

@p - Sampling time interval from the final (nth) compeonent
change until the end of the sampling run, min.

%CO %0 #N,, %CO - Number percent (%) by volume (dry basis)

H H
2 2 of each compound in the stack gas.

ao GUARNDIARN SYSTEMS ING
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10.

11

12

13

14,

5 bar —=

m bar

EQUATIONS : \

Phar + AH
13.6

Tstd

Vn(std) = Vot Cgm ) L Pstd
Vw(std) = 0.04707 V1C

B = Vw(std}

ws v T v '

m{std) wi(std)

Md = 0.44 (%002) + 0.32 (%02) + 0.28 (%N2 + %CO0)
MS = Md (1 = Bws) + 18(Bws)

Vg T KpCp (VBp) avg. T

3
M P
5 s
Qa = (vs) (AS) (60}
P
528 s

. Q = @Q {1 = B 7o }o( )

s a wa Ts 29.92
Cg = E).C154 (Mn/Vmstd)]

EA = - 502 - 0,5 %Co 10b

0.264 %NZ (%02 - 0.5 %CO)
C5O =
[ (1.5)(%0,) = 0.133(%N,) - 0.75 (%CO) :l
1 -
21
C12 = cs 12
% co,

)

29 GuUuARDIAN SYSTEMS INGC
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EQUATIONS - continued

60
15. PMR = (CS)(QS) (W) ]
v
T (0.002669) (V. ) + = (p + BE )
16 . V.= s .
n PS , 1¢c Tm bar 1—3—'3—
17. Ca = (0.0154)(Mn) /Vn
18. I =100V
n
60 © vs An
19, Vmc = Vm - (Lp - La) o
20. W = Ca Vaw p
a a
30 GUARDIAN SYSTEMS Inc
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BLANK ANALYTICAL DATA

Plant | (:‘»—(J f[// €

Sample location 702

Relative humidity 207

Type of blank S FoP

Liguid level at mark and container sealed [l

Density of blank (pa) 257 g/ml

Blank volume (Va) Soi ml

Date and time of wt. z'j_;/f—y B R Gress wt. //2/64.{ mg
Date and time of wt. ;:.'/[?r/ftf FFV Gross wt.//20¢.) mg

Average gross wt. /¢ 7 mg
Tare wt. //ey.L mg
Weight of blank (ma) d./ mg

. oma (ol y :
Ca Va pa (30 I .25y 7 ) Qoo  ma/g

" Note: 1In no case shall a blank residue greater than (0.01

mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

Remarks:

Signature of analyst

Signature of reviewer

%
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: \;f,w,uf] f/mp Sample date: Z/,?/fﬁ/
sample location: /04 ~_ Run no.: _/ o’

Sample recovery person: (';72_/54&... Recove'ry date: Zg'f’{iz
Filter(s) no.: 35—t /

MOISTURE -

Impingers Sce o //Silica gel
Final volume (wt) ml (gm) Final wt.

s}
[1e]

Initial volume (wt) ml {gm) Initial wt,

1]

Net volume ({(wt) ml {(gm) Net wt. e

1o BT+ ]

Total moisture ____ 4
Color of silica gel

Description of impinger water

RECOVERED SAMPLE

Filter container no. ) A sealed (i
Description of particulate on filter LA/l

concainer no. BE) _op) maiked o
Acetone blank Liqguid level
container no. marked
Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnal taking custody L0772 .
Remarks: )

e el rb— o Mm m m— e n — o 2 s e
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant Q;Cauﬂu4§7 SJZéCé?

Sample location t O3

Run No. Z d/U

20 Do

Relative humidity

Density of acetone (pa)

2547

g/ml

Sample Sample
type identifiable

Liquid level marked
and/or container sealed

Acetone rinse v ol

filter{s) o —

Acetone rinse container no. =AY

Acetone rinse volume {Vaw) g5

ml

Acetone blank residue concentration (Ca}

O, apos

Wa = Ca Vaw pa = (009 Y (35 Y(:74) ) = -

Date and time of wt 2//2/F4 ooy Gross wt
Date and time of wt /707 s

Average gross wt

Cross wt

Tare wt

Less acetone blank wt (Wa)

Weight of particulate in acetone rinse
Filter(s) container no. / O

Date and time of wt G&d 2//1/ ¥ Gross wt

Date and time of wt o8t L /5¥ Gross wt

Average gross wt

Tare wt

Weight of particulate on filter (s)
Weight of particulate in acetone rinse
Total weight of particulate

Note: In no case shall a blank residue greater than
.001% of the weight of acetone used be subtracted from the sample

weight,
Remarks:

AN A
ERIVA
(/S & F2 0
I3 Y7L

o
/36

/55 o
28 7
w7
/5 &
go. S

mq/q
mg

mg
mg
my
my
mg
mg

mg
mg
mg
mg
my
mg
"I.g

(.01 mg/qg)

///' y

Signature of analyst

. d

Signature of reviewer
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

2 »
Plant: éc%ﬂo«j f/{/ﬂﬁ Sample date: 2-5-9 %
Sample locatijon: 10 7 ' Run no.: 2 OA)

sample recovery person: _[fozo /0. Recovery date: Z-—Q.-S_{{

Filter(s) no,: =N —1

MOISTURE
See #f

Impingers Silica gel

Final volume (wt) ml (gm) Final wt.

Initial volume (wt) ml (gm) Initial wt.

Net volume (wt) ml (gm) Net wt.
Total moisture g

Color of silica gel

Description of impinger water

s}

L
—
e |
3

[ T o

L]
=

RECOVERED SAMPLE

Filter container no. Lu# 2 oo sealed -
Description of particulate on filter rd %, o

Acetone rinse ” Liguid level
container no. /ﬂ 2 _ono marked
Acetone blank Liguid level
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody loro -

Remarks:
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

)]
Plant 6-4)-J S-/C‘-/d’ Run No. Z O

Sample location /0 2?
Relative humidity e fz)
Density of acetone (pa) . 2Et 7 ' g/ml
Sample ' Sample Ligquid level marked
type identifiable and/or container sealed
Acetone rinse [ L
filter {s) - -
Acetone rinse container no. 2 QN
Acetone rinse volume (Vaw) 25 ml
Acetone blank residue concentration (Ca) oo ¥ mg/g
Wa = Ca Vaw pa = (¥ ) ( 297 Y(.7v) ) = - ;) - mq
bate and time of wt /iy Foo Gross wt //2/4737 mg
Date and time of wt gty F2V Gross wt s 7787y mg
Average gross wt //fz, 2y mg
Tare wt //3s225 mg
Less acetone blank wt (Wa) —& — mg
Weight of particulate ip acetone rinse I/ ¢ ing
Filter(s) container no. 2 ont
Date and time of wt zﬁqyky FOU Gross wt _Z/§y  mg
Date and time of wt _rg/ty S7V Gross wt 2/5. 5 my
Average gross wt 2,475 mg
Tare wt /2.5 mg
Wleight of particulate on filter (s} 2. 0 mg
Wleight of particulate in acetone rinse _3/ O mg

Total weight of particulate /J5¢.0 mg

Note: In no case shall a blank residue greater than (.0l mg/g} or
.001% of the weight of acetone used be subtracted from the sample

weight,

Remarks:

‘ﬂ_/
Signature of analyst (72;77 7
Signature of reviewer 57%5%7£r -
7 .
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METHCD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: K:,_.__a f@ﬂ Sample date: 2-9 = 5’/‘
Sample logatjon: /0.3 ' Run no.: 3 oA

Sample recovery person: el e S 2, Recovery date‘: 2“3"5£
Filter(s) no.: V-1

MOISTURE - . ~
see #*Y
Impingers Silica gel
Final volume (wt) ml (gm) Final wt. _ n o
Initial volume (wt) ml (gm) Initial wt. a o
Net volume {(wt) ml {gm) Net wt. - .

Total moisture g
Color of silica gel

Description of impinger water

RECOVERED SAMFLE

Filter container no. K?h;#x?¢bd sealed &
Description of particulate on filter Beack.

Acetone rinse Liquid level

container no. A3 &S marked e
Acetone blank Liquid level

container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody o7z
Remarks: '
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant CZ,_QNP ;/ozeﬂ | Run No. 3 &

Sample location 10 2
Relative humidity 24 b
Density of acetone (pa) . 75Y S ‘ g/ml
Sample Sample Liquid level marked
type identifiable and/or container cealed
Acetone rinse [ -
filter(s) e —
Acetone rinse container no.. = AN
Acetone rinse volume (Vaw} 257 ml
Acetone blank residue concentration (Ca) L O _r: mg/g
Wa = Ca Vaw pa = (.&of ) ( 25 Y (- Ar7) = —y g
Date and time of wt 2/.2/5¢ OS50V Gross wt 27 mg
Date and time of wt g/y/:‘ﬁ 7Y Gross wt /722 £ Mg

Average gross wt gy 224 Mg
Tare wt (it 2t [ my

Less acetone blank wt (Wa) . O -~ mg
Weight of particulate in acetone rinse /37 § mg

Filter(s) container no. 3 ond
Date and time of wt g/n> /4 dywd Gross wt s (4 / mg
Date and time of wt 24 /ry O8TL Gross wt _,ff. / mg

Average gross wt {étz mg

Tare wt //4.F mg

Weight of particulate on filter(s) 773 mg
Wleight of particulate in acetone rinse gf)’ ng
Total weight of particulate 22,.?’ g

Note: In no ‘case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks:

Signature of analyst % \/ﬂ

Signature of reviewer t?,adf 7 -
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: &-—«-/ _S‘/\cwe’ Sample date: 2"'6‘979%
Sample location: /C 3 ' Run no.: Q an i op?

Sample recovery person: c x2Sl = Recovery date: 2 -9«8 f
Filter(s) no.: AR~}

MOISTURE -
Impingers Silica gel _t,é(,
Final volume (wt) /3 ml (gm) Final wt. /gp/t 7 g g
Initial volume (wt) (7 ml (gm) Initial wt. 95y Z
Net volume (wt) A3 ml {gm) Net wt. 172 g g

Total moisture _ 4.2 g

Color of silica gel SN\ xe’
Description of impinger water (7 €4y,

RECOVERED SAMPLE

Filter container no. “/--0.\) = > - sealed (e
Description of particulate on filter Bt L.

Acetone rinse _ Liquid level
container no. A marked —
jcetone blank Liquid level
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody _ /¢ 7\~
Remarks: '
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: n;e,;mj gt/ﬁ’te Sample date: 2...5)- g)/

Sample locatjon: __ /&4 : Run no.: } LA~
Sample recovery person: Zo72/7%c% Recovery date: gus-?/
Filter(s) no.: J-t7

MOISTURE - .
Impingers Silica gel

Final volume ({wt) ml {(gm} Final wt,

[le]

[1s]

Initial volume (wt) ml (gm) Initial wt.

[1a]

Net volume (wt) ml {gm) Net wt.

12 N

D

Total moisture q
Color of silica gel

Description of impinger water

RECOVERED SAMPLE

/

Filter container no. J ~OFF sealed L~
Description of particulate on filter s
Acetone rinse _ Liguid level
container no. /c'éb“r' marked “///
Acetone blank ‘ Liquid level
container no. marked
Samples stored and locked L
Remarks:
Date of laboratory custody
Laboratory personnel taking custody
Remarks: '
~a emy 1A e A Rl
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant C;—j 5_/:_.\/&* Run No. ___.——/ il
Sample location SO p°
Relative humidity 2C Yo

Density of acetone (pa) e 28w 7 ' g/ml

Sample Sample Liquid level marked
type identifiable and/or container sealed

Acetone rinse - -
filter(s) [ —

Acetone rinse container no. /= OFF

Acetone rinse volume ({Vaw) ) O ml

Acetone blank residue concentration (Ca) d.daod mg/qg
Wa = Ca vaw pa = (. ) (30 Y(.Z6¢7) = -0 ~ mgj

Date and time of wt 2742y U Gross Wt sy 2¥54 _ g

Date and time of wt ‘Yryfey £ Gross wt syyz2 4.3 mg

Average gross wt /J;s2¢i.3 mg

Tare wt ///25¢.& My

Less acetone blank wt (Wa) - C oMy

Weight of particulate in acetone rinse 5.7 mg
Filter{s) container no. _/-—o/

Date and time of wt _ 2//2/cy 7V Gross wt /74 & mg

Date and time of wt _o/4/84 s2Y Gross wt syy.J” mg

' Average gross wt /7 v mg

Tare wt (A().d mg

Weight of particulate on filter(s) 244, ¢ mg

tleight of particulate in acetone rinse _ & 7 mg
Total weight of particulate 32./7 mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks:

//
Signature of analyst MA
Signature of reviewer %’%’
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: (QJ SAsee | sample date: ,?'51"5'/

Sample locatjen: /03 . Run no.: 2 OF~
Sample recovery person: _ [c72/f (=  Recovery date: 2 &

_/

Filter(s) no.: T -19
' MOISTURE )
Impingers Silica gel
Final volume (wt) ml {gm) Final wt. a —3
Initial volume (wt) ml (gm) Initial wt. o 5
Net volume ({(wt) ml (gm} Net wt, g g
Total mo;sture g

Color of silica gel
bescription of impinger water

RECOVERED SAMPLE
Filter container no. 7 - o~ sealed L
Description of particulate on filter At ATAh
Acetone rinse 2 o Liguid level |
container no. & - QO -~ marked :
Acetone blank Liquid level
container no. marked
Samples stored and locked (e
Remarks;
Date of laboratory custody
Laboratory personnel taking custody
Remarks: '

/o L IA I AR
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant éz’f'b—ﬂ SAnt € Run No. &£ 97—

éample location 10 i3
Relative humidity 24 7o
Density of acetone (pa) 764 7 ' g/ml

g e

Sample Sample Liquid level marked
type identifiable and/or contajiner Ssealed

Acetone rinse Vo -
filter(s) — —

Acetone rinse container no. 2-0LF5
Acetone r_insé volume (Vaw) 25 ml
Acetone blank residue concentration (Ca) (DJ_(JQ(:)/J mg/g
Wa = Ca Vaw pa = (OJWf)( 257 ) (.725¢/) = C/) mg
Date and time of wt 24e/067 §Svb Gross Wt _ /sy Mg
Date and time of wt —2/y/ffy SV Gross wt Jrony.~ Mg
i Average 9ross wt /0,54 1 ™g
Tare wt //p) -5 mg
Less acetone blank wt (Wa) - - mg
Weight of particulate in acetone rinse /f-3 mg
Filter(s) container no. 2 - &
Date and time of wt B2/ y S Gross wt _/Y¢(. D mg
Date and time of wt j,’/,«:/p./ FY Gross wt _/¥¢. O mg
A Average gross wt /4.0 mg

-

Tare wt _//2 0 mg

Wleight of particulate on filter({s} 7% [ mg
vleight of particulate in acetone rinse Lf-3 mg
Total weight of particulate s/ z mg

Note: In no c¢ase shall a blank residue greater than (.0l mg/g} or
.001%t of the weight of acetone used be subtracted from the sample
weight.

Remarks:
Signature of analyst , Y
Signature of reviewer /}Z/
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: é,"—ﬂ SX/}{-() | Sample date: 2 '9’9/

Sample location: __0,3 Run no.: 5 G~
Sample recovery person: /irz /4 J;, Recovery date: Z-3—J&F
Filter(s) no.: T2

MOISTURE
Impingers Silica gel
Final volume (wt) m) (gm) Final wt. - a
Initial volume (wt) ml (gm) Initial wt. a ”
Net volume (wt) ml {gm) Net wt. e "

Total moisture : g
Color of gilica gel

Descriptiaon of impinger water

RECOVERED SAMPLE

Filter container no. j?'—df%; sealed “

Description of particulate on filter A Y

Acetone rinse Liquid level

container no. ;?7—(ijﬁ’ marked
Acetone blank Liqguid level
container no, marked

Samples stored and locked

Remarks:

Date of laboratory custody

Laboratery personnal taking custody
Remarks: )




st B

L

i P ket i P fiaang relaiiiny faada | . Sy

i“"“u rm

METHOD S TRAIN ANALYTICAL PARTICULATE DATA

Plant D, &?J S—A/j{{’ Run No. 5 G55
Sample location "
Relative humidity 2 /70
Density of acetone (pa) : 7}’47 ' g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse — e
filter{s) - - N
Acetone rinse container no. _ F-Q/7"
Acetone rinse volume (Vaw) ml
Acetone blank residue concentration (Ca) & dag ma/g
= Ca Vaw pa = (O ) 25 ) (.7¢7) = o mg
Date and time of wt _ Z//7/f¢ FzY) Gross wt _//S 4§ mg

Date and time of wt _2yy ¥ 57 Gross wt f/1ggl Y mg
' Average gross wt goygc 9 mg
Tare wt s/ ﬁ'.'il‘:ZQ

Less acetone blank wt (Wa) —O - mg
Weight of particulate in acetone rinse 9.5 mg

Filter(s) container no. A *3 2%

Date and time of wt «//J/J—/ SFeY Gross wt _ /Y7 & mg
Date and time of wt L//‘{/f*{ Sz Gross wt 2. G mg
Average gross wt /42 - mg

, Tare wt /J/ | mg

Weight of particulate on filter (s) ié! mg

Wleight of particulate in acetone rinse _ 99 mg

Total weight of particulate __¢// z mg

Note: In no case shall a blank residue greater than (.0l mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Ramarks:

, A
Signature of analyst -7{‘7/

Signature of reviewer ,74,@
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: C‘J S%Mé Sample date: 2-5-3 ‘7/

Sample locatjon: /6 7
Sample recovery person: _{u7e//. (. Recovery date: -
Filter(s) no,: o

MOISTURE

o
Impingers ﬁ(/ﬂ’ Silica gel

Run no.: ¢ - o~

-5

-
Final volume (wt) 43 ml (gm) Final wt. 72 g

Initial volume {wt) o ml (gm) Initial wt.9f2% 5

Net volume (wt) fz_(/ ml (gm) Net wt. 5-.,?_,_}

[ia]

Total moisture _ S22 o - g4 okl G £
Color of silica gel g e P

Description of impinger water __ VDY d %

RECOVERED SAMPLE

Filter container no. sealed

Description of particulate on filter

Acetone rinse Liguid level
container no.’ marked
Acetone blank Ligquid level
container no. marked

Samples stored and locked

Remarks:

Date of laboratory custody
Laboratory personnel taking custody

Remarks:

/
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METHOD $§

PARTICULATE SAMPLE RECOVERY ANb INTEGRITY SHEET

Plant: («:«J __Sﬁﬁie_

Sample date: 2___/(:'_‘?/

Sample location: /&/

Sample recovery person: £-7t/rl/< Recovery date: Z2-5U)
Filter(s) no.: L3
MOISTURE
.Impingers Silica gelﬁ-(
Final volume (wt) /) ml (gm) Final wt. %o /_n »

Run no.: S O'"J

. o s & -
Initial volume (wt) ml {gm) Initial wt. S 2 . :

Net volume (wt) /5 ml (gm) Net wt. 2. g

&b

Total moisture _ /7. ¢ g

Color of silica gel I\ xee?

Description of impinger water Cte7.

RECOVERED SAMPLE

Filter container no. /Z. o~ sealed e

Description of particulate on filter Aty

Acetone rinse - Liguid level
container no. 5 o/ marked -
Acetone blank Liquid level
container no. marked
Samples stored and locked v

Remarks:

Date of laboratory custody
Laboratory personnel taking ‘custody

Remarks:

/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant G)C"/‘J _jc/p(’ . _ Run No. )

Sample location )00
Relative humidity 20
Density of acetone (pa) W A g/ml
Sample Sample Liguid level marked
type “identifiable and/or container scaled
Acetone rinse — “ )
filter(s) - =
“Acetone 'rinse container no. 47 Ay
Acetone rinse volume (Vaw) SO0 ml
Acetone blank residue concentration (Ca) A oaag 4 mg/qg
Wa = Ca Vaw pa = (0dy ) (/00U ) (,2kv]) = = = mg
Date and time of wt _2/3/¢ 7/ L) Gross wt J/0s33°% Mg
Date and time ol wt d//‘;{/_{‘f FTY Gross wt 4 z347% mg
Average gross wt g/ g5v§  mg
Tare wt g8 vd Y mg
Less acetone blank wt (Wa) & 7 mg

Weight of particulate in acetone rinse 25,5 mg

Filter(s) container no. Ao S0~

Date and time of wt g 240/ y S Gross wt _2¢0, % mg
Date and time of wt __ g4/ /Se SFTV  Gross wt g9 ¥ mg
i Average gross wt Zg . # mg

Tare wt 237 S myg

vleight of particulate on filter (s} ZF. mg

Weight of particulate in acetone rinse 2577 mg

Total weight of particulate Zﬁé mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample

weight,
Remarks: 2
Signature of analyst R AR

Signature of reviewer

[P A\ .
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: éJ _S'—/C«Mg/’ | Sample date: 2-5"[’7/

sample location: > : Run no.: b O
Ssample recovery person: _ A 72 20 A Recovery date: 2-5-0
[ e B
Filter({s) no.: £
MOISTURE .
#5
Impingers Silica gel

Final volume (wt} <% ml (gm) Final wt. :Zfzijéé g
Initial volume (wt) {2 ml{gm) Initial wt. G52 4 ] .

Net volume (wt) xé ml (gm} Net wt. 22 .

Total moisture (2. & g
Color of silica gel sl K € s

Description of impinger water Cteds

RECOVERED SAMPLE

Filter container no. ¢ —OFF . sealed —

Description of particulate on filter _ Feir Al

Liquid level

_/

2gi222§e§122? ég ~C»‘31 marked el
Acetone blank Liguid level
container no. marked
Samples stored and locked P
Remarks: ‘
Date of laboratory custody ’4?¢
Laboratory personnel taking custpdy
Remarks: :
LR P~ LA PR AR
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METHOD S5 TRAIN ANALYTICAL FARTICULATE DATA

Plant (l—p Shnt € | Run No. OF#=

Sample location A B
Relative hunudit;y 2c 2,
Density of acetone (pa) . '7.1";"_7 B : g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse — [
filter(s) J —
Acetone rinse container no. O O
Acetone rinse volume (Vaw) yrr ml
_ Acetone blank residue concentration (Ca) __ 1 crmn i mg/qg
Wa = Ca Vaw pa = (.Gd2§) ( /05 ) (. 7o) = _ mg
pate and time of wt 2/2/kd SV Gross wt /245 Mg
Date and time of wt y/ey SYU . Gross wt s, 4/¢4.7 Mg

Average gross wt /!!:lz-i mg
Tare wt f 2,34, 57 mg

Legs acetone blank wt (Wa) —eo - mg

Weight of particulate in acetone rinse /. ¥ mg
Filter{s) container no. £ O

Date and time of wt - Gross wt 287, 3 mg

pate and time of wt ?/,f,/_ftf 57> Gross wt _257..3 mg

Average gross wt 257, 7 mg

Tare wt gi¢ & mg
Weight of particulate on filter(s) _ /%5~ mg

Vleight of particulate in acetone rinse 4 mg
Total weight of particulatae g}’-f mg

Note: In no case shall a blank residue greater than (.01 mg/g) or
.001% of the weight of acetone used be subtracted from the sample
weight.

Remarks: 2
' A
Signature of analyst /4/// 7

Signature of reviewer
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Cpant__Tohwson  Ci7y W 703
oATE 2 -7-5Y
tocation /O B
' stackio. TS 2.0
" BAROMETRIC PRESSURE, in. g ___22. 3§
STACK PRESSURE, in. Hyo - - ¢
PERCENT 0 : [§.0
PERCENT €Oy 2-0
PITOT CORRECTION FACTOR 59
OPERATORS LA72 r///cc-;
TRAVERSE - |  VELOCITY STACK
POINT HEAD TEMPERATURE
" NUMBER {ang), in. Hyo (T, F
# A
2 57 /3%
2 /0L 13/
Y 92 /30
15 .Sy 13Y
6 8y 135
7 .7/ 135
8 ¢S /3 H
d51 g v
{ #.5 Iof
e &7 - | |9
2 7 .
7 74 (Lb
s ﬁ] (i
¢ G5 ‘3
7 93 AL
1 YRR
agy
(11)
N2y
AVERAGE 922 | 511‘/

‘ /PRELIMINARY VELOCITY TRAVERSE

60

3 -0
SCHEMATIC OF TRAVERSE POINT LAYOUT

1. orFs

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {ang), in. Hao (T, °F
)
/
2 . QA 137
J ot /37
¢ 105 (39
5 108 123
6 /10 /35
/7 102 /37
s G /37
[. weodE
(s1)
AVERAGE
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PRELIMINARY VELOCITY TRAVERSE

GUARDIAN SYSTEMS....:.
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Birmingham, Alabsms 38808
ann/ arg-1880

: PLANTMM
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- (DATE ____ 2= Q-—Bj e p i

. LOCATION -5775'5& 1083
L STACK LD, - 39 / N

BAROMETRIC PRESSURE, uh w2226 U)S 0
STACK PRESSURE, in. Hyo - ./ L //CK ' Prad,
PERCENT 0, /7 3
PERCENT C0p / %b

 PITOT CORRECT|ON FACTOR OC(/ SCHEMATIC OF TRAVERSE POINT LAY OUT
OPERATORS mz/ﬁe%

TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (4pg), in. Hyo (Td, F NUMBER (ang, in. Hyo Ty, °F
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PROCESS INFORMATION

PLANT: ‘lol-’r-JSQH C.‘-.-( Tam

Brick Rate:
Car Schedule

Car Count

Hourly Rate

Brick Weight

Brick Rate

Fuel Rate:
Total

Coal

Natural Gas

Total Process Weight:

it

X

3, 883

4 | o

<. g

19, 96 &

9, 9¢s

2452

2o, 820

' te, |
Coal Analysis:
4 oaa BtU/Lb.
Sulfur
3.5 Ash

Allowable Emissions:

3.59 = &, G

pr B

3,59 (to-4130'c_=- -

DATE:

Feamuosaay 8,984

Minutes =

.7

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

(D, 2 4 ma, [z,

| e

=

P

% of Btu's

% of Btu's




GUERN  mages  pEN  WEROK () MY ——iy

W

A

e 2-F- g4

TOTAL THERMS _ZH LB
TOTAL THERMS PER M BRICK /féf '

KWHR PER M BRICK

KWHR COST PER M BRICK

SUPERVISOR . GREEN BRICK AT 8:00 A.M.
KILN SCHEDULE .~ Somim: ° - GREEN BRICK WEIGHT STANDARD
PRODUCTION _ Q984D - - eurep BRIcK WEIGHT SPECIAL
TYPE BRICK _ T cars BURNED _ ) fp S0L1D _
TOTAL KILN HOURS __ TOTAL BRICK BURNED PAVER
KEY-CHEK AVERAGE _ TOTAL BRICK WEIGHT OTHER
1 2 3 ] 2 3
PUSHER PRESSURE _ PREDRYER
TURBO PRESSURE WET BULB
GAS PRESSURE DRY BULB
PREDRYER SUPPLY TENP., HUMIDITY
DRYER EXHAUST DRAFT DEW POINT
DRYER EXHAUST TEMP, BRICK BODY
COLD AIR SUPPLY TEMP. FANS
KILN EXHAUST DRAFT DRYER
UNDER CAR TEMP. 40" NET BULB
COAL SCREENING _ DRY BULB
COAL DRYER TEMP, HUMIDITY
FLASHING SYSTEM DEW POINT
TURBO BLOWER {amps) BRICK BODY
DRYER SUPPLY {amps) FANS A
DRYER EXHAUST {amps) DRYER RECIRCULATING FANS
COLD AIR SUPPLY {amps) N0 Y -
KILN EXHAUST (amps) NO. 2
IMP MILL (amps) NO. 3
IMP MILL BLOWER (amps) ND. 4
. ENERGY METERS ML CONTROL VALVE PRESSURE
GAS | COAL | FLASKING | ELECTRIC v _/L A
END L1401 35 % NO. 2 ZQ ‘2
BEGIN - |/p2f8 n. 3 20%
TOTAL _ 113 n. s05 94
GAS: o BTU THERMS cosT ggE%‘TﬁL , gg?tTM ;}EER:?
c.f. 8 1,040 = - @a___ jtherm=§
COAL: 0.4 :
20144L . @M=%-M@ /Bl thern = $5334| 03 | 534 | 287
FLASHING:
1b. @ s » @ _ftherm = §
100,000
GAS: § __ per MCF, _____ ¢ per therm COAL: $ - per ton, ¢ per therm

BTU PER POUND OF BRICK S7P2¢D

AVERAGE COST PER THERM __, (6
TotaL cosT -~ 533 4.4

3@13
5

0) @)

&~

63

cosT PER M BRICK S 3F




o —— e ——]

e B

N B S - - N

vy S g

PLANT:

PROCESS

—:&oH—mso--J C.l"r‘-( o3

Brick Rate:
Car Schedule
Car Count
Hourly Rate
Brick Weight
Brick Rate

Fuel Rate:

iotal

Coal

Natural Gas

"

H

Total Process Weight:

INFORMATION

DATE:

Fema ot &

\ S} B A

Mimutes =

. 27

Cars/Hour

S/S Brick/Car

S/S Brick/Hour

Lbs.

19, 9 es

Lbs. /Hour

253

Therms/M Brick

(. 44

Tons/Day

870

Lbs./Hour =
MCF/Day -
Cu. Ft./Hour =

Coal Analysis:

[« o2=

19, 9«3

Lbs. Brick/Hour

870

Lbs. Coal/Hour

Zo, 83%

Total Lbs./Hour

o, 42

Tons/Hour

Btu/Lb.

Sulfur

3.5 9.

Ash

Allowable Emissions:

3.6q(um4m)““1

| =] O, 2

64

| @0

—

[ -2

—

% of Btu's

% of Btu's
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SUPERVISOR _5’%_[@[&5;@::’

oate ___ 2— /0~84

GREEN BRICK AT 8:00 A.M.

FLASHING:
1b, @ =

KILN SCHEDULE __ S fyins " GREEN BRICK WEIGHT © STANDARD 19
Pnoﬁfj_cnon 99 840 BURNED BRICK WEIGHT . SPECIAL 3¢
TYPE BRICK s cars BURNED __ lp SOLID ';’:L;
TOTAL KILN HOURS TOTAL BRICK BURNED _Q_‘;_ﬂo_ PAVER 54
XEY CHEK AVERAGE TOTAL BRICK MEIGHT -~ OTHER . /o
— - —
- 1 2 3 1 2 ; S5
PUSHER PRESSURE 250 PREDRYER
TuRBo PRESSURE __ 3.§ WET BULB
GAS PRESSURE ___ —— DRY BULB
PREDRYER SUPPLY TeWP, /a5~ HUMIDITY i
DRYER EXHAUST DRAFT __ 2.5 DEW POINT /
DRYER EXHAUST TEMP. _ /2% BRICK BODY
COLD AIR SUPPLY TEMP. _—— FANS
KILN EXHAUST DRAFT __ S & ORYER
_ UNDER CAR TEWP. 330° WET BULB
" COAL SCREENING of ORY BULB
COAL DRYER TEMP. _ {00 HUMIDITY
FLASHING SysTEM __ o X DEW POINT T
TURBO BLOWER {amps} 3 2 BRICK BODY
DRYER SUPPLY {amps} _ [/ 2 FANS
DRYER EXHAUST (amps) _——— DRYER RECIRCULATING FANS: ;f‘. '
COLD AIR SUPPLY (amps) _ 2 NO. 1 / 75' ‘ ““
KILN EXHAUST (amps) — NO. 2 p
IMP MILL {amps} 26 NO. 3
IMP MILL BLOWER {amps) ¥ O NO. 4
ENERGY METERS LA ,4 S A CONTROL VALVE PRESSURE
GAS | COAL | FLASHING | ELECTRIC ~ - w1 1%
END 2538 3.5% No. 2 _/f o
BEGIN /40 | NO. 3 [7070
TOTAL _ /37 no, 405 940%
oas: S 8TU  THERMS cosT EﬁE%T:L beaw | pER
c.f. 81,040 = 8 ___ /them=$
COAL: 00.00

" @ Jtherm = §

700,000
GAS: § per MCF,
TOTAL THERMS __ 29 30

20887 1. o /529 .2?%3. 2935 0 (86 sthern = § 53g] L20% |54 1273
OQ, [i]

¢ per therm COAL: § per ton, ¢ per therm
8TU PER POUND OF BRICK 137

AVERAGE COST PER THERM __ , /S,

TOTAL THERMS PER M BRICK 27,3

KWHR PER M BRICK

KWHR COST PER M BRICK

ToraL cosT _S44,98

P
COSI PER M BRICK ,s_ f(e _

| a7

[ a8

/.

T N Y

OB ?ﬁa DR

e N L\l\\\. T |
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VL CALIBRATIONS

Gengral

Por each test the meter volume was adjusted using the average meter
pressure during the test. For example, with an average meter pressure of 1.54 for
box # 400 a 1.50 "H,0 was used to compare to the orginal calibration point, and a
meter calibration factor of 1.0208 was multiplied by the sample volume to obtain

the correct volume.
The equipment used during these tests was as follows:

Test Condition: OFF Test Condition: ON

Meter Box: #400 Meter Box: #700
Stack Temeperature: OMEGA II Stack Temperature: OMEGA I

Condenser: #1 Condenser: #2

The average temperature of the stack was 1410F. Both the OMEGA II and
OMEGA I were recalibrated at 140°F and agreed exactly with an ASTM mercury-
in-glass reference thermometer. The intercomponent spacings and the face
opening alignment of each Pitot Tube assembly was rechecked and no changes
were noticed; therefore, it was assumed that the cofficient of the assembly had
not changed.

b

e

66 GUARDIAN SYSTEMVS Inc




T

IR P s P

ﬁﬁ'#/

v

\_

Avorage
Test
Condition Cauge Reference
Gauge Temperature| Reading Reading Difference
Room Temp
|Impinger 2/3/r<
(Pre) -
%/ 4O &0
Room Temp
Meter In <4/ w,
(Pre) s jedf 60 ¢o
Room Temp
Meter Ouc /4/¢¥ =
248 + 2597
Filter Heate{ﬂt .
Area 274/ X —
(Pregc&/ 240 290
: Stack Temp
Stack ’/ﬂ’;f‘/ - ) Yo o p
(Post) 4/ /Y / -
Wok's /40
Poat Teat Run 1 Run 2 Run 3
Train Leak Rate CFM CFM CFM
Pitot Leak Check
Pre Teat (Answer Yes ox No)
Orsat Leak Check
!fletering Syatem Leak Chack
Barometer Calibrated
Sample Bag Leak C%;’W
Signature o # Titleﬂ_ﬁlv‘%

Date g//yf/ —

/

r o
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_Type A
Glass Fiber Filters

FEATURES

= High tensile strength. a Excellent handling character-
istics. w Good waetting properties. 8 Minimum of 89.9%
retention for particles of .3 um as determined by DOP
tests. = Binder free.

This is the original glass tiber filter pioneered by Gelman
instrument Company over 15 years ago. It continues to
be widely used for high volume sampling. Since zinc is
one of the raw matearials incorporated in the giass fibers,
Type A Fliters have a variable zinc content, Another com-
ponent of the filter, sulfuric acid., is used as a dispersion
medium, making the sheets unsuitable for measuremant
of sulfates. .

Type A Glass Fiber Filters are less likely to develop static
charge or tear than other glass fiber media types. They are
used extensively in applications where 2inc and iron ¢con-
tent is not important, or where sullate contentis notbeing
determined.

Size 37 mm 47 mm 102 mm g8'x10"
Product Na. 61715 61694 61696 61701
Flllers/Pkg. 500 100 100 100
TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT

The ioliowing Rhysicalchamical propertias represent typical. sverage values ablained
In accordance with accepled 18sl mathods. Yhey are subjeci to normal manulactunng
varisliong and gre pupplied su & Technical service. The analysis hes besn made n
accordance with EPA proceguras (microgramsi “ a 10" sheet).

ELEMENTS:

Antimony ................. 30 Manganase .............. 200
AISENIC ..., viiienenanns. 30 Mercury ............0onn. 100
Beryllium .., . ............ 1 Molybdetum .............. 10
Bismuth .............. ... 0 Nickel .......coiiiiieinans 10
Cadmium ... ............... 5 Selenium.,............. 5000
Chromium ,,.......... PR [ R 1 T 10
Cobalt .................... 10  Titanium ................ 170
Copper ............. cere.. 2 Vanadium ...l 10
feon ....op 2300 2iNC ... 5000
Lead ...........cvivieiens 20, to 25,000
OTHER PHYSICALS:
8SO .............000.0: 8522 Flow Resistance (Max.)
PH...ooice i, B8 @320cm/min. ... 80 mm
DOP @320/cm/min Flow Rate (air)
(ASTM Method 2986 ...99.9% Ipm/cm? @ TOcm Hg ..... 50
Tensite Strangth Max. Usa Temp. ........ 400°C
{Fed. Spec. UUP31B) ...760gr  Static Properties ........ Low
Waight, Ability to
8"x10" sheet ....... 40=3gr. Fold ............... Excellent
WATER EXTRACTABLE IONS:
Sulfate .....viiiiiiiiian 100 Chioride................ 1500
Nitrate ...................50 Fluoride .................. 15
AMMOoNIa .......coiveinnns 20

"pH—Gelman Procadure:
A. 500 ml onstitled water.
B. Agd 15 drops ssluratad KCI solution

C. Shrad ong 8" 210 sheel and $08% In prapared wates lor
ons hour,

D. Run pH gt ambignt 1smperature.

N

ELEMENTS:

Anlimony ......oiieenes .20 Manganese ............. o2

ArSBNiC ... .ovvvirininnens 20 Mercury .. .... e iner e 80

Beryllium .......... veeras..] Molybdenum.............. 10

Bismuth ...........co0ne, 10 Nickel .................... 10

Cagdmium . .....ccovvvunerns 2 Selenium.............0... 200

Chromium ...... RPUDUUTUIEN {2 B 1, J I 10

Cobalt ... ....oovvviininnns 10 Titanium.............00nn. 10

Copper ............ verraens 2 Vanadium ................ 10
Mon e 1000800 ZInC ... i 80

Lead ............ S 10

OTHER PHYSICALS:

BSO i 522  Flow Resistance (Max.}

PH. 8.0 @320cm/min. ........ 80 mm

DOP @320/cm/min Flow Rate {air)

ASTM Methods 2966) ..89.9% Ipm/cm?@ 70cmHg ..... 60

Tensila Strength Max, UseTemp. ........ 400°C

(Fed. Spec. UUPJ1B) ..600gr.  Slatic Properties..... Medium

Waight Ability to

8"x10"ghest ....... 4.0+3gr. Fold................... Good

WATER EXTRACTABLE IONS:

Sulfate ........ aareaenad 600 Chiorida................ 1500

Nitrate .................. N5 Fluoride................. .87

Ammonia .......... TN 13

Type A/E
Glass Fiber Fillers

FEATURES

s Low trace metals. = Medium Handling characteristics.
s Available in all sizes. » Minimum of 99.9% retention
for particles of .3 um as determined by DOP tests. » Bind-
or free.

Type A/E Glass Fiber Filters are composed of low acid so-
luble glass fiber. They contain low levels of both zinc and
iron. The filters do react with atmospheric sulfur dioxide;
and therelore, when high levels of sulfur are expected,
corrections {or this reaction should be accounted for.

Type AJE Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pollutants. This pure, organic
free filter is the basis for procedures widely used in deter-
mining municipal and industrial air pofluting substances.

Size 25mm | 37mm | 47 mm [ 102mm | 8°x10"
Product No. 61630 | 61652 | 61631 | 61633 | 61638
Fliters/Pkg. 500 500 100 100 100 .
TYPE A/E GLASS FiBER FILTER
SPECIFICATION REPORT
The following physic ical proparies reprasent lyﬁcﬁ.lumgo values oblained

in sccordance wilh accepied test mathods. They are subject 10 normal manufaciuring
variations snd are supplied as a 18chnical service. The anaiyss has been made in
accordanca witn EPA procedures (microgramsit’” x 10” shewei).

‘pH—Geiman Procedure;
A 600 mi dislilled water.
8. Addg 5 arops saturaled KCI solution.
C. Bnhresd ona B 110" shest and sosA in preparsd water tor
Ong howur.
D. Run pH a1 ambignt lemperature.

/

mm—— o dm m——— = wm P & A, S S —
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METER CALIBRATION FORM

Date ?//l/f‘] Box No. <N . >
..Pbar u | 30,40 in. Hg Calibrated by % @7./5’
0rif1ce' Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- | A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(in. H20)| (in. H20) Initial | Final | Initial] Final | Inftial] Final [Inlet {Outlet
2 @ iyl —1S Oeor Weizs \ ST 7 ¥z | 2¢./ |20 %/’jﬁ/
2.0 PJJ":‘; /.05 17/ % y3F WH 732 \Wlpe2 |2¢. 2 |20 ’/)Z%
[T @art & | Ok 65 b Yen Wywzl2o 2o 1255160
(.00 300 4 | -d4D 7 Woo Yy Wmid 2co ey |2I5V5%7
o.5 ezrffg ~0.34 Vg \sou Yool lmseloce oy o 55125

. | ' " Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3) .

Tutm = average temperature of wet test meter + 460°F
b [.0607S
Lo W Thar T a3le Jool6 7
| 08
Pdam = Ppar + -LH_ (ool
dgm bar 3.5 I-OJ‘“‘
Awtm = pressure on wet test meter in inches of H0 3 9?63
Y = meter calibration factor [.0l13] = [

28.316 =conversion factor when using a wet test meter calibrated in liters

Calculations
Y = ,wet final - wet 1"ftiﬂ1;§ng%fépntml
vy nal - dry 1nitia 28. thm dgm
or (1}
- Iy
Ys 5

Meter Tolerance = 1.00 £ 0.01

If the meter calibration factor is not within the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the praoper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

69 GUARDIAN SYSTEMS InG
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ORIFICE CALIBRATION FORM

Date 'ﬁ???z?/Jf? Meter Box No.

Poar 0. Callbrated By ;:JZ#’, 657;7;’?

A H " V2 8 t t2 V2 - Ny G Kn

in. H)0'| CF | CF | Sec.| OF i CF

2.8 s |47 938 /9 | 9¥ on | Us L7247
2.0 Wiz o |9D 120 |05 VV2.228 | FL3 | 742
/S oo bt 1700 | /2T (2.5 (2535 | . 290 L7206
/. O 2 \woay | 930 11280 | /668 (G022 | S0t |.B832
0.5 | voomdluzose Od | 225 | p70 ey | 4203 |.23%7

| Ayeraﬁe Kn J267

Vy = Dr& gas meter reading at the start of each test
V2 = Dry gas meter reading at the end of each tgst [ 71 _

t1 = Ory gas meter inlet temperature
fz = Dry gas meter outlet tempﬁrature

Calculations

1.

2. K, *

Oy =
(for each aH)

v

tp + 460

(for each 4H)

3. Calculate the average K, as follows:

Rp= 20

4. Calculate A Ha as follows:

Q@2 P@ M@ 0. 921
sz

b Hy =
Qe
3
P@
Mo

2 = ¥
0

U

)

5280R
29.92
29

0.75 cfm

in.Hg

5. Orifice Tolerance =

71.84 ¢

t1 + tp + 460

2

Pm M
Tn O

20,

29

i on

j| (60) (Y)

ty
P

t2 + 460
Ppar + AH

Y = meter calibration factor

(235
1.77

177

)7
170
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PITOT CALIBRATION FORM

iI)an:e _ 9// Z/f__?

Probe # 5/"/\/
Calibrated By 7o~ Larzz '
-liiozzle Size Mowne _UseD
Q- SIDE A
(1ﬁ.Pﬁ§8) (12.2&32}) C_(s) o ™
Run # Standard Type "5" 4 P P
1 | 260 | 059 | O0F4 | 463
2 0, 60 2.£5 04Y0 -. 002
1 10 ¢d 265 0,640 - 002
EP(A) DE/2
SIDE B
5e,, A P(s) Deviation
R R
1 D57 D735 0. £Y/ +.to/
2 | 058  log3c |8/ * .00
3 D55 0.5 0.538 - 002
: EP(B) &,J"Z’O
CALCULATIONS
Cp(s) a CP(std) A Pord
(or 0.99) 4 P(s)

Average Deviation = I [ Cpls) - UP(A or B)} -

3

&——Must be < 0,01

|'Ep(lm) - ’Cp(B)' &—Must be < 0.01

/
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PITOT CALIBRATION FORM

Average Deviation = I i Cpls) - -Gp(A or B)|

3

IEP(A) - ?:p(n)l 4—Must be < 0.01

Date }/ zr/f'/ Probe {# fLM/7¢!;
Calibrated By /()77-
"ﬁpzzle Size e ——
SIDE A
A Pgrg A P(s) Deviation
(in. H,0) (in. H,50) c (s8) Cp(s) - C (A)
Run # Standard Type ''s" P P
1 53 g.es- | 0.85/
2 33 2 61% o, £/
3 .53 0.5 o F5/
51
SIDE B .
AP L A P(s) Deviation
{(in. 328) (in. H20) Cp(B) CP(S) - Epﬂ)
Run { Standard Type "s"
1 53 2.455 £/ e 00%
2 S2 2,45 555 | -00Y
3 123 2683 £/ A+
Ca®) 2194
CALCULATIONS ;"g
Cpla) = Corstd) 4 Pgrq
(or 0.99) A P(s8)

&——Must dbe < p,01

/
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Pitot Leak Check

Pre Teat (Angwer Yes

Oraaﬁ Lesk Check

3ecer1ng System Leak Check

Barometer Calibrated

or No)

Sample Bag :;%cw
Signature F na £ . Title

Seyr #2
Average
Test
Condition Gauge Referenca
Gauge Temperature| Reading Reading Difference
: Room Temp
Impinger
(Prs) 2/3@‘ %0 é > | (R
T L
Room Temp
Meter In "
o
(Pre) © 7N b0 € o
< iy
‘ Room Temp
Mecer Qut
(Pre) #_7”‘) éc) 6 O _—
S ad
: 248 + 259F
Filter Heated -
Area
(Pre) M- 2¢2 142
'3
Stack Temp
Stack 3/9ﬁﬁﬁ?[ ' 0y
(Post) /1// 75 /44y _—
a»reyé-lr-
" Post Test Run 1 Run 2 Run 3
Train Leak Rate CFM CFHl CFM

L. 2.

Date i?ﬁﬂ/&??{ —

)

ar A e Wt PRLSrtest s = e
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METER CALIBRATION FORM

| 8ox No. 7@

Date _ 9[33 /f\’

Vim]

At

28,316 =conversion factor when using a wet test meter calibrated in liters

Calculations

Y=

(wet final - wet initial)(Ty

(dry final - dry 1nitial}(28

Y=

Iy
5

or

Meter Tolerance = 1.00 = 0.0

ng(PTtm}
-316) (Tyytm dgm
(1)

If the meter calibration factor is not within the allowahle tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adjusting the dry gas meter

dials to correspond to the wet test meter readings.

78

Ppar ®_D-37 in. Hg Calibrated by — /.

Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(in. Ho®) ¢in, Ho0y [Tnitial | Final | Inftial] Final | Inftial]| Final [Inlet |Outlet

— . 107 if’/
2.8 -/ 3 /13 so.450  PEesT (251397 | 156 Ve % L
. - T J
1L 2.0 -/ / 0450 sz 1251357 bpcSe) | /5.8 195 |G )o“ﬁ_

_ - oyt

/-3 -0.&Y i 163 15020, erayen 129478 | /T ) 175 | A0 ’4&/
P 110 0
/-0 ~C. 6y 5 0w P2us 12967 | D22 |45 /3.3 67 4 T

- - i - o2 =3

2 0.37  Blue ligsy By 89338 (5 |37 270 |57
Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3} .
Tdgm = average temperature of dry gas meter (inlet and outlet) + 460°F |
Tytm = average temperature of wet test meter + 4600F
Putm = Prap - AWLD . 96067
wtm = Fbar - §57¢ 9702
Pdgm=Pb'ar+_]%ﬂg .G7¢Y

o IES
Awtm = pressure on wet test meter in inches of Ho0 506 7%
'
Y = meter calibration factor 976¥= .1

GUARDIAN SYSTEMS inc
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o Sy

nate _2/3 /&2

Meter Box No.

ORIFICE CALIBRATION FORM

0
L A7

Par - .35 Calibrated By
A H M|l V2| e t tp | Ve-v| G |k
in, Ho0 | CF | CF | Sec.| OF °F CF
2. lazeg boasz |Asd {pel | F357 (/7290 | G346 | 7508 {7
2.0 lmny leccey P25 (212 | 71 0Syey | G2 . L7556 A0
S o Lgene (900 (2085 | 0 \aver |y |7200¢ |57
1.0 lassom lorere Vo0 /070 |82 |0y 6093 |77z |7
ON" |y w2 |709528 }.?70' ./0/,5/‘ (fZJ/ 6.55¢ Y27 7% L0
Average Kn 633
V) = Dry gas meter reading at the start of each test _
Vo2 = Dry gas meter reading at the end of each test {;j,f”
t1 = Dry gas meter inlet temperature ' ’////’
t2 = Dry gas meter outlet»temperature
Calculations |
" ??q: eath AH)‘ EELé"!l :f : i:0+ 460 (eoim
5 ‘
& I(<11‘°|-:Jr' each aH) Q d “:";—'?ﬁ‘ E:nn'} = Ega‘: iﬁg_ﬂ_
13.6 .
Y = meter calibration factor

3. Calculate the average K, as follows:
Fp= I
5
4. Calculate A& Hz as follows:

el pe Mp {1
T@ Ehz

Q8 = 0.75 cfm

AHy = = 0,921

Eﬁz

T@ = 5280R
P@ = 29.92 in.Hg
Me = 29

.5. Orifice Tolerance = 1.84 t .25

79
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PITOT CALIBRATION FORM

o ikf’r

8 =IN2/

~ {or 0.99)

Average Deviation = El Cp(s) - ~c'p(A or BH

3

IEP(A} - 'Cp(B)l &—Must be < 0.01

Date _____ 2o/ 8Y Probe {
Calibrated By Lo T
Hozzle Size
- i SIDE A
i 7 A Pgeq A P(s) Deviation
. {in. H,0) (in. H,0) c_(s) Cpo(8) - C (A)
Run # . Standard Type "sg" P P
1 gJ.53 o.7¢ 8.538
2 o.53 O.7¥ 0.528
- O£ 0.7¢ 0.1 8
274
i SIDE B
AP ¢ A P(s) Deviation
(in. ﬁzs) (in. H20) C_(8) c_(s) -'Epdi)
Run {# Standard Type "sg" P P
1 G.53 . 7¢ Rzl
2 O.<3 7Y Fi1s
3 o.€3 . 7Y §3F
En(B) ! 5’? 3’ |
g
CALCULATIONS *?1-\
N Cp(8) = Cprera) APy
A P(8)

&——Must be < 0,01
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