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Emission Test Report
Review Checklist

Reviewer: W allexce

Review Date: 7431772
A. Background Information

1. Facility name: /&90&(05:&( W
Location: M AM‘W"’#

2. Source category: M &zl Ppaeloce i
Test date: lonenlen 8- ‘b /98L&

4. Test sponsor: W M (

5. Testing contractor: W"" ég@’/r ez

7. Pollutants measured
M  PM-10 NO,, voc Pb
Others (list): 45_"2!&4(504)

8. Process cverview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
1 entifies processes or unit operations tested.

A (UL & et 7 sl et 7 s ”.jr. SEGL ”1’“'1‘

{ Emissions tested

| Test D |Process Process [D |Uncontrolled Controlled 1, peyy (controlled emissions only)
|| Copola Ve A A

| Bogbonoe

b3 Cocpiole Yo o 5 X &g;&aw

L

|




DRAFT/WP
d3006-4/971130 ,

03/30/92 2
B. Process Information

1. Provide a brief narrative description of the process.
with as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

%WWmez&%Wﬂo@&%
P P
P ,af&:;zw SO

Wﬂwmfo&uoﬂmﬁ?&xam&egm 5 dowa pron
A, wrnth @@0%2&%~ub4%3.8?4462¢9i44@M4 elurny abt bt
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2. For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Basis for activity |F/P
Process ID | Feedstock materials Products factor

4 |Coheomd blag fpetorinidul | T2t Fecd |~
| Cobe flog, (Sre ' TRl Fad |7

Basis for data: pth e
(Indicate page/table Nos. in test report)

3. Por each process or operation tested and each test run
note process capacity and operating rate during test.

alwiin]|l=lajlWinl=l&jWiINn]|mEisiWIKN]=—-

Basis for data: WZ /2, 63,’1,649
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C. Air Pollution Control Systems Tested

1. PFor each air pollution control system pollution control
gystem identified in A.8, note the following

iD Type of APCD Manufscturer Model No.
W Falag Fellen NA A
X ; AA AA

Note: Be as specific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter® rather than simply
"fabric filter."

2. Por each system identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)

Vone arveibalile
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3. Using the attached parameter list for guidance complete
the table below. (Use additional pages as needed.)

Readings
Rua 1 Rua 2 Rua 3 Run 4 I

APCD ID Parameter Units

Nes AP O MMM,&A&
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D. Sampling and Analysis Methods

1. Complete the following table

Ptho? 3 (Oasat)




Y
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2. If a method used was not a reference or conditional
methed, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

3. Describe any deviations identified above.
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E. Emission Data Documentation

1.

Tabulate the following stack gas data from the test
(Use additional pages as needed.)

report.

Values reported
Uaits Rua 1 Run 2 Run 3
| [Stack temperature o F 4 b /53 /e / /53
Moisture LV 2.00 &, 50 2.0 2. £3 H
. Ze UV . 5.3 £.20 5,63 (. O
Volumetric flow, actual | = cFpy %2224 73c7 4o 732 )
| Volumetric fiow, standard | ofS ¢ £ 3 823 3534 Jade 354%
Percent isokinetic 104 103 /65
Pollutaat concentration:
5032 ot | 12300070 | [ 70vi07" | 4 2¥r107"
oD o 7.7 g.00 TR A~
. 2 9,22 [18.00. L0
sp3 [¥o tovg LA/ A Ypg. D08 e, ra
o ncledis)
Stack tsmpersture cp X Y] 737 727
Moisture 2z 7,34 c.35 | 505 %, 22
Oxygen 7s [2.00 .93 .27 i, 50
Volumetric flow, actual ac Lo 4509 g &7 | p g/
[Volumetric flow, standard] 7 . 2909 2 N A7Y
Percent isckinetic 107 /08 /O &
Pollutsnt concentration:
Ik, 6. 82031 2 3k075] T 24072
Pl 7!7 3:2§ 3..6.3 5,9’0
— Dz T ——t=47r¢n—l—%-¢3 547
PrE Ul b 005 o203 Y,
Stack tampeamture
Moisture
&
Volumetric flow, actual
| Volumetric , standard
| Percent isokinetic
Pollutant concentration:




DRAFT /WP

d3006-4/971130

03/30/92

2. Tabulate pollutant mass flux rates 2/

9

Mass flux rates
Test D Pollutant Units Run | Run 2 Rua 3 Run 4
| [ S0a L4/ ba 20.¢2 135 90 W 05
o LA 13./3° [0 {3/ %
| COoa | W/4 2587 | 3417 2219
52 LllBy | 408 2,08 o. 1%
< Sy | le/4g 39.5% | 3907 | 3¢ ac
o [l 1218 /1 7L 130&
72 (44 2002 2758 | 3122
$03 | W/Ay | 005 | 003 | 202

A/ ale toden Ao Talte COs dibcth Leay
MM&%M W a

dscf A |
coleeit) s QURE JxcoLe= y ¢ [Lhymele . HYYU- oy
2 4 aoaC?D//op)* Te5sr Froto,
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3. Present example emisaion factor calculations below.

ER(4)En)

EF = procese nats (T/da)

Bate, Tohon TellerfB, 3 anl £, 2
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4. _Tabu‘la.i:e emission factors

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism

Bag type
Cleaning frequency
Air to cloth ratio (A/C)

| Inlet temperature

| ESP

Type (wet or dry)

| Number of fields

Rapping cycle (if dry)
Specific Collection Area (SCA)
Particulate resistivity (if known)

| Spark rate

Current and power levels

Pressure drop
Liquid/gas (L/G) ratio
Mist eliminator type

Packing depth
L/G ratio
Caustic use (Y/N)

pH
Mist eliminator type

Superficial gas velocity

Bed temperature

Desorption mechanism (media)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough

i
1
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L INTRODUCTION

On November 8 & 9 1988, Guardian Systems, Ine. performed a series of
sulfur oxide emission tests on the #1 and #2 Cupola Stacks at Rock Wool Company
in Leeds, Alabama. 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 modified Method 8 as amended and approved by the
Jefferson County Department of Health, Air Pollution Control (JCHD). The
purpose of these tests were to determine the SO, SO3, and particulate
sulfur(expressed as 502) emissions from these stacks.

The following personnel were present during the actual field sampling and

represented the companies indicated:

Mr. Bill Haag Rock Wool Company
Mr. Ralph Fulton JCHD

Mr. Brian Debrow JCHD

Mr. Tom Lotz Guardian Systems, Inc.
Mr. John Hamrick Guardian Systems, Ine.
Mr. Tom Gravlee Guardian Systems, Inc.
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I. SUMMARY OF TEST RESULTS &7 e,
The following is a listing of the composite emissions from each source. For
complete information by source see the following pages.
Test Location Stack #1 Sack #2 .
Phev < 2y
. 7
Date 11/9/88 /% (39 11/8/88 Ji/255
Process weight, Tons/hr 4.725 5.01
Emissions, §/hr
as Sulfur Dioxide 29.51 3065 3452 35.0%
as Sulfur Trioxide 0.19 219 0.03 £ +C
as SO, on Filter 0.06 0.0l 0.21 &, L2
T
Total Emissions, #/hr o
Sulfur Oxides 2975 35 40 34.77 3{,34
Total Emissions, #/hr
Carbon Monoxide 1255 1256 1236 {30
1\ 20.30 lb/nr )
3 - i ¢ ofur
EF — . éﬁé’.”% 383 Whr T |
T Tow k725 T on  soltPE
/
F Ny’ e
Avs. 4. 725 /y
Q0 e
OO
& 24
e
_2._
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F.O0. BOX 200
LEEDS, AL ZI5094
205-699-46647

Summarized Air Test Results for Rock Wool Company

Run Number 1 z 3
Date 11-09-88 11-09-88 11-09-88
Location Unit #1 Unit #1 Unit #1
Time ‘ 0240-1047 11301233 1347-1450
Stack Gas Temperature, F 144 183 ’ 161
Moisture Content, 4 v/v 7. 00 &6.50 7.11
Oxygen Content, % v/v 6.33 6. 00 3.632
Carbon Dioxide Content, % v/v .72 10,00 10,00
Carbon Monoxide Content, % v/v 7.77° 8. 00 8.60
Excess Air, % 15.23 11.07 7.14
Stack Gas Velocity
Feet per Second 21.82 19.97 18.71
Volumetric Flow
Actual Cubic Feet per Minute 4,773 4,369 4,092
volumetric Flow
Dry Std Cubic Feet per Minute Z,B872 Z,524 I, 236
Emissions, pounds/hr a5
Sulfur Dioxide \,,)o/,,,\‘ 28.67 ¢ 35.90 24,05
Sulfur Trioxide AV% 4,08 0.08 0.14
Sulfur on filter as S02 0.04 0.0ZF 0.10
Total Sulfur Oxides (&50x) F2.79 3&.6?‘ 24,50
SR
Carbon Monoxide Emission Rate Moo
pounds/hr 1312 1230 1214
Cupala Charging Frocess
Weight, Tons/hr 4.725 4.725 4.725
% Isokinetic 104,41 102.71 105,26

\\\; Table |

GUARDIAN % SYSTEMS x I NCORFORATED

Compastite
11-09-88
Unit #1

0F40—-1450

4.725

104.08

/
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On November 9, 1988
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GUARDIAN ¥ SYSTEMS ¥ INCORFORATED
F.0. EOX 300
LEEDS, AL 35094
2056996647

Summarized Air Test Results for Rock Wool Company

Run Number 1 2 Y Composite
Date ii-08-88 11-08-B8 11-08-88 11-08-88B
Location Unit #2 Unit #2 Unit #2 Unit #2
Time . 0940-1045 1139-1243 1320-1423 0940-142%
Stack Gas Temperature, F 120 131 - 121 127
Moisture Content, % v/v 7.34 &. 35 S5.05 6.22
Oxygen Content, % v/v 12.00 11,93 11.77 11.90
Carbon Dioxide Content, % v/v 4.80 4,83 S5.17 4,93
Carbon Monoxide Content, %L v/wv 3.5 2,863 .40 .92
Excess Air, % ?4.76 22.83 Fi.80 ?2.13
Stack Gas Velocity
Feet per Second 47,47 40,44 46.354 43%.50
Volumetric Flow
Actual Cubic Feet per Minute 2,509 8,847 10,181 2,315
Volumetric Flow
Dry Std Cubic Feet per Minute 7,904 74420 8,806 8,041
Emissions, pounds/hr
Sulfur Dioxide Zz.98 I2.79 I8.26 34,52
Sulfur Trioxide 0.03 0,03 0,02 0.03
Sulfur on filter as 502 .18 0,34 0.13 0.21
Total Sulfur Oxides (S0u) 32.81 2Z.16 I8.41 34.77
ay %
Carbon Monoxide Emission Rate - qu;w El{?“
pounds/hr 1218 1176 1306 1236
Cupola Charging Frocess
Weight, Tons/hrdhﬂhghtaaaﬁ $ 5.01 5.01 5.01 5.01
% Isokinetic 109.046 107.735 105.99 i07.5%9

\\\; Table é #’,//

=" GUARDIAN SYSTEMS Inc




ROCK WOOL COMPANY EMISSIONS UNIT # 2

On November 8, 1988
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GUARDI AN X SYSTEMS IMCORPORATED
F.O. BOX Z00
LEEDS, AL 35094
20546396647
Computer Input Faramters {for Rock Wool Company
Run Number 1 2 7 Composite
Date 11-09-88 11-09-88 11-0%9-88 11-09-88
Location Unit #1 Uit #1 Unit #1 Unit #1
Time 0940-104% 1130-1237 1I247-14350 0940-1450
Barometric Pressure, in Hg 29.97 29.97 29.97 29.97
Static Fressure, in H20 -0,.110 -0.120 -—0.110 -0.113
Run Time, minutes 6£2.50 &2.50 62,90 187.50
Meter VYolume, CF I7.288 33.5468 I2.294 103,152
Meter Correction factor, MCF 1.004% 1.0049 1.0049
Meter Volume {(Corrected) I7.471 II.73I2 32.454 1OZ. 657
Stack Temperature, F 144 1532 161 182
Meter Temperature, F 87 Q0 102 9z
Meter Pressure, in HI0 1,22 1.01 0. 70 1.04
Sqr Velocity Fressure 0.372 0,339 J.EIS 0.342
Ml of Water Callected 58.1 48.0 49.8 185.9
% Oxygen 6.33 6.00 S.63 b6.06
% Carbon Dioxide ?.73 10.00 10,00 9.1
% Carbon Monoxide i 7.77 8.00 8.&0 8.12
Vs o (HED
Stack Area, Sg ft 1)‘Lj": 31//<:;33.b46 3.644 Z. 644 I.648
Fitot Correction Fact\":"ar 0.822 0.822 0.822 0.822
Nozzle Diameter, in D0.310 0.310 0.310 0. 310
Cupola Charging Frocess
Weight, Tons/hr 4.725 4.725 4,72 4,72%
-7= GUARDIAN SYSTEWVISINC
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LEEDRS, AL I5094
205-5699-46£4647

Computed Air Test Results far Rock Wool Company

Run Number 1 2 % Composite
Date 11-09-88 11-09-88 11-09-88 11-09-88
Location Unit #1 Unit #1 Unit #1 Unit #1
Time 0Z40-104% 1130-1237 1347-1430 0940-14350
1. Stack Fressure

Inches Hg 29.%96 29.96 29.94 29.94
Millimeters Hg 761,03 761,01 761,03 761.03
2. Meter Fressure

Inches Hg I0,06 I0.04 Z0.04 I0.,03
Millimeters Hg 762.52 767012 762.92 763,19
2. Meter Volume

Dry Std Cubic Feet 36,338 2.518 30, 609 ?.3I70
Dry Std Cubic Meters 1.029 0.921 0.B&7 2.815
4. MWater Volume

Std Cubic Feet 2.733 2.25%9 2.344 7.338
Std Cubic Meters 0,077 0.064 0.066 0,208
5. Moisture Content, % 7 .00 &.30 7.11 &.88
6. Molecular Weight Dry 29.82 29,84 29.83 29,83
7. Molecular Weight Wet 28.99 29.07 28.98 2e.01
8. &Stack Velocity

Feet per Second 21.82 19.97 18.71 20,17
Meters per Second b. 465 6. 09 S.70 4.15
?. Volumetric Flow

Actual Cubic Ft per minute 4,773 4,389 4,092 4,413
Actual Cubic M per second 2.25 2.04 1.93 2.08
10. Volumetric Flow

Dry Std Cubic Ft per minute 3,873 3,524 3,236 I, 542
Dry Std Cubic M per second 1.8% 1.66 1.53 1.47
Sulfur Dioxide Concentrations

Founds/DSCF 1.23E-04 1.70E~-04 1,24E~-04 1,39E-04
&ms/DSCHM 1.98 2.72 1.98 2,22
FFPM 742 1021 744 B4

\_ - Y,
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GUARDIAN x SYSTEMS x I NCORPORATETD
F.0. EBEOX Z00
LEEDS, AL 3ZI50%4
2O5~699-6647
Computed Air Test Results for Rock Wool Company
Run Number ‘ 1 2 2 Composite
Date 11-09-88 11-09-8B8 11-09-88 11-09-88
Location Unit #1 Unit #1 Unit #1 Unit #1
Time 0940—-1043 1130-123F 1347-1450 0940-1450
Sulfur Trioxide Concentrations
Founds/DSCF 7.39E~07 B.8BZE-07
Gms/DECHM 1.1BE-02 1.41E-Q2
FPM .6
Sulfur Oxide Concentrations
as 502 Founds/DSCF 1.91E-07 1,354E~-07 S5.41E-07 2.B7E-07
as S02 Gms/DSCM T.08E-0T  2.46E-03 B.&LAE-0DT  4.99E-0T
as 502 FFM 1.1 0.9 I.2 1.7
Carbon Monoxide Concentrations
FPounds/DSCF 5.63E-07 3.B2E-03 6.235E-0F S.91E-03
Gms/DSCHM 20,46 2x.18 100,17 F4. 460
FFM 77,6467 80,000 B8&, 000 81,222
12. Excess Air, % 15.23 11.07 7.14 11.08
185a. 802 Mass Rate
Founds per Hour, #/hr 28. 67 T5.90 24.05 29.51
1Sa. S03 Mass Rate
Founds per Hour, #/hr 4.08 0,08 0.14 019
1Sa. S0X Mass Rate
Founds per Hour, #/hr Q.04 0,03 .10 0.046
15a. CO Mass Rate 'Efiiﬁ
Founds per Hour, #/hr 1312.45 1229.82 1214,30 1255.44
14. Volume at Nozzle
Actual Cubic Feet 44,784 40,322 z8.703 127.811
Actual Cubic Meters 1.268 1.142 1.0%96 I.39068
18. Isokinetic, % 104,41 102,71 103.26 104,068

/
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Run Number
Date
Location
Time
Barometric Fressure, in Hg
Static Fressure, in H20
Run Time, minutes
Meter Volume, CF
Meter Correction factor, MCF
\] Meter Volume (Corrected)
Stack Temperature, F
{"1

Meter Temperature, F
Meter Pressure, in HZD
Sqr Velocity FPressure
Ml of Water Collected
% Oxygen
% Carbon Dioxide
% Carbon Monoxide
— Stack Area, Sq ft
Pitot Correction Factor
Nozzle Diameter, in

Cupola Charging Process
- Weight, Tons/hr

N

GUARDIAN X SYSTEMS x INCORFPORATETD
F.0Q. BOX Z00
LEEDS, AL 35094

205-4699-64647

Camputer Input Faramters {for Rock Wool Company

1 2 5

11-08-88 1i1-08-88 11-08B-88

Unit #2 Unit #2 Unit #Z2

0P40-1045 1139-1247 1320-1423

IO, 00 Z0.00 -30_00
-0.130 -Q. 130 -0, 130
&2.50 62,50 - &2.50
21,230 47,549 59,804
1.00467 1.00&67 1.0067
51.573 47.868 54.178
120 131 121

4 94 98
2.37 2.07 2.82
0.744 0,693 0.807
8.4 bb.2 &a0.7
12.00 11,93 11.77
4.80 4,873 5.17
.53 I.63 .40
. 846 I.646 F.644
0.822 0.822 0.822
0.248 0.248 0,248
5.01 5.01 5.01

Compeosi te
11-08-88
Unit #2

0940-14273

20,00
-0.1.30

187.50
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GUARDIAN X SYSTEMS x I NCORPFPDRATETHD
F.0Q. BOX Z00
LEEDS, AL I5094
FO5-699-6447

Computed Air Test Results for Rock Wool Company

\_

Run Number 1 2 % Composite
Date 11-08-88 11-08-88 11-08-88 11-08-88
Locatian ‘ Unit #2 Unit #2 Unit #2 Unit #2

Time 0940-1045 11391243 1Z20-1427 0940-1423
1. Stack FPressure

Inches Hg ‘ 29.99 29.99 29.99 29.99
Millimeters Hg 761.76 761.76 761.76 781.76
2.. Meter Pressure

Iinches Hg I0.17 TO.15 0021 30.18
Millimeters Hg 766,432 765.87 7867 .27 764.52
Z. Meter Volume

Dry Std Cubic Feet 49.571 45.97% 5. 648 149.235
Dry 5td Cubic Meters 1.404 1.302 e 226
4. Water Volume

Std Cubic Feet T.926 I.116 2.857 2.899
Std Cubic Meters . 111 0.088 0.081 0.280
5. Moisture Content, % 7.34 H5.35 S.035 6. 22
6. Molecular Weight Dry 29.25 29.25 29,30 29.27
7. Molecular Weight Wet 28.42 28.54- 2B.73 28.56
8. Stack Velocity )

Feet per Second 47 .47 444 44.54 43,350
Meters per Second 3.25 12,33 14.1% 12,26
2. WVolumetric Flow

Actual Cubic Ft per minute 7,209 8,847 10,181 ?,315
Actual Cubic M per second 4,49 4.18 4,81 4,49
10, Volumetric Flow

Dry 5td Cubic Ft per minute 7.904 7, 420 8,806 8,041
Dry Std Cubic M per second I.73 .50 4.14 Z.80
Sulfur Dioxide Concentrations

Founds /DSCF 6.8B7E-05 7.Z7E-03 T7.24E-035 7.1&6E-05
Gims /DSCHM 1.10 1.18 1.16 1.15
FEM 417z 4473 435 430

%
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IIl. METHOD 8 SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for determination of the sulfur
dioxide, sulfur trioxide, and particulate sulfur (as sulfur dioxide} emissions from
this source were conducted in strict adherence with the Code of Federal
Regulations, Title 40, Part 60, Appendix A, Methods 1-4, & 8 as amended and
described below. The equipment used in this test was manufactured by Research
Appliance’ Corporation and was properly calibrated before these tests (See
Calibrations). These gas fractions were extracted isokinetically from the stack
and separated. Eeach fraction was measured separately by the barium-thorin

titratin method.

METHOD 1
This method was used to determine the number of sampling points and the
required matrix. The dimensions of both stacks (see Figures 1 & 2) indicated that
25 points would be required to sample these stacks. We sampled 25 points (5 x 5
matrix) for two and a half minutes at each point on both stacks. Verification of
absence of eyclonic flow was not determined because cyclonie flow did not seem

to exist from the stack exhaust.

) METHOD 2
Velocity meaurements were taken using a properly calibrated S type pitot
tube and a 10 in. water column inclined-vertical mahometer, having 0.01 in. HyO
divisions on the 0 to 1 in. inclined scale, and 0.1 in H,0 divisions on the 1 to 10 in.

vertical seale.

METHOD 3

Gas analysis for COZ, 09, CO, and N, by difference was performed using
the multi-point integrated sample technique during each test. The individual gas
bags (aluminized Mylar) were leak checked the previous night by pressuring each
bag to 4 in. Hy0 and allowed to stand overnight. All gas bags used in this test
were leak free. The integrated gas samples were taken utilizing the sampling
train shown in Figure 3. Just prior to sampling, a 10 inch Hg vacuum was placed
across the system and the vacuum remained stable for 0.5 minutes. The samples
were taken at a constant rate (see Data _Sheem) at each point used in the

particulate traverse.

/
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After completion of sampling, the sampling train was again leak checked at
10 in. Hg and no leaks were noted for 0.5 minutes. Each gas sample was analyzed
with & Hayes Orsat Gas Analyzer (0-50% scale with 0.1% divisions) within eight (8)

hours after it was taken. Each analysis was repeated until the results of any three
analyses differed by no more than (1) 0.3% by volume when the CQgy was greater
than 4.0% by volume or 0.2% by volume when the 002 was less than 4.0% by
volume; (2) 0.3% by volume when the Oy is less thun 15.0% by volume or 0.2% by
volume when the Qg is less than 15.0%; (3) und 0.3% by volume for CO. The orsat
was legk checked before and after each sample was analyzed for 4 minutes and
the meniseus in the burette did not change by more than 0.2 ml or the liquid level
in each pipette did not fall below the bottom of the capillary tubing {see Data
Sheets). The data was validated by calculating a fuel factor, F, and comparing

"the calculated value to the expected value. All values where within the expectéd

range of Fy = 1.016 to 1.130 for anthracite and 1.083 to 1.230 for bituminous.

METHOD 4
Moisture content of the stack gases was determined in conjunction with
Method 8 for each test by weighing the amount -of water collected in the

- impingers and the increase in weight of the silica gel. These weights were

combined to give the total amount of water collected.

METHOD 8
Sampling Techniques . '

Preliminary data was used to determine stack temperature, pressure, range
of velocity heads, moisture content and stack gas dry molecular weight prior to
sampling. A Radic Shack PC-4 computer and a TI55 was used to calculate the
sampling rate for isokinetic sampling. The gaseous determinations were made by
utilizing the sample train in Figure 4. The meter box was leak checked from the
pump to the orifice and 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 (See Field Data). The nozzle (stainless steel 316 with an angle of taper of
30° and of button hook design) was calibrated before and after each test using a

micrometer and was also recorded on the data sheets.

~17-
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The sampling probe was placed at each sampling point for two and a half
minutes to provide a total sampling time of 62.5 minutes. The gases were drawn
through a stainless steel nozzle attached to a heated glass lined probe. The probe > 2
was maintained at the minimum setting to prevent condensation. The gases then LZ\
pass through a glass fiber filter (Gelman, Class A) of 0.3 micron retention to S
remove particulate matter. The filter was maintained at ambient temperature.

The gases were then scrubbed through a series of four impingers to capture

SO5 and 804. The fiest impinger contained approximateiy 100ml of 80%
isopropanol solution, the second and second third contained approximately 100 ml
of a 3% hydrogen peroxide solution each, and the fourth contained approximately
200 grams of silica gel. These impingers were placed in an ice bath to maintain a
maxium exit temperature of 68°F. This temperature was also recorded on the
data sheets. The clean and cool gases then entered the meter box where the gas
flow and temperature were measured and recorded.’

Upon compietion of the sampling, the sampling. probe was removed from
the stack and the post-test meter and pitot leakage rates were determined and
recorded on the Data Sheets. The system was puréed by drawing ambient air
through the system for f{ifteen minutes at the average flow rate used for
sampling.

Thé clean-up data was recorded on Method 8 & Method 5 Sample Recovery
and Intergrity Sheet. These sheets are located in the Field Data Section.
Particulate catches were placed in sealed petri dishes. Each isopropanol rinse
from the nozzle, probe, cyclone, dropout bottle and filter. holder was combined
.and placed in a sealed container. The contents of the four impingers were
transferred to their respective tared bottles and reweighed. Then the rinsings
from the connecting pieces and the impingers were added to the respective
bottles, labeled and sealed. Field blanks of the isopropanol and hydrogen peroxide
was also taken and place in a bottle, labeled and sealed. These containers were
clearly marked and transported to our laboratory for analysis.

Analysis
The Filter (Gelman, Class A, without organic binder, minimum 99.996

retention for particules of 0.3 microns as determined by DOP tests) were added to

]

_/
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the probe rinse bottle.

All titrations were performed at our laboratory in Leeds, Alabama. The
titer used for this test was again standarized against 0.0200N Sulfuric Acid and

the normality was determined to be 0.0109N. A blank was determined for the

hydrogen peroxide.

Each container was brought to & known volume and titrated for SO, or SOy
content using the Barium Perchlorate titrant until duplicate titrations agreed
within 0.1 ml. This data is recorded on the Sulfur Analysis Analytical Data.
Additionally one EPA known standard from Lot # 585 was prepared and titrated

with the following results:

' Sample Measured Actual Relative
Number Concentration Concentration Error Type
0408 ' |  224.4 mg/DSCM’  221.2 mg/DSCM 1.46% Known

1
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Stack Breeching and Sample Point Diagram

Cupola #1

O\

dﬂg”'
< — 257 ———F

464

1

Point # Distance
2.1 "
6.3 "
10.5 "
14.7 "
18.9 "

bW R —

Y -Croonn

Fipgure |
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Stack Breeching and Sample Point Diagram

Cupola #2
IS wig
e 25 ———
26"
+‘ I/
3%
[ -]
Point # . Distance
} 2.1 "
2 6.3 "
3 105 "
4 14,7 "
5 18.9 "
_\f GRoumd

Figure 2
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<AIR-COOLED
CONDENSER

FRUBE

i SURGE TANK

RATE METER

VALVE

FILTER
{GLASS wool)

PUMP

- Quick olscou'rafcr—-[g'
VALVE 7t _

BAG

/

_ RIGID CONTAINER

Figure 3 /
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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, (fta)
As - Area of Stack, (ft2)

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

Ca - Acetone blank residue concentration, mg/g-

¢y - Particulate Concentration, ACF

CFM - Cubic feet per hinute
Cp - Pitot tube coefficient, {dimensionless)

cg - Particulate. Concentration, grains/DSCF

Cso2 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF

C = Particulate concentration (c adjusted to 12% excess air),

e grains/DSCF
C50 - Particulate concentration (c_ adjusted to 50% excess air),
; s
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 (lb/lb-mole)(in. Hg){ 1/2
(°R) (in. H,0)

/
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//’P NOMENCLATURE - continued

La - 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
sampling rate, whichever is less.

Li - Individual leakage rate observed during the leak check
conducted prior to the "ith" component change
(i = 1,2,3,...n), CFM,

Lp - Leakage rate observed during the post test leak check,
ft3/min, (cfm).

Ma - Mass of residue of acetone after evaporation, mg.
Md - Molecular weight of stack gas; dry basis, lb/lb-mole.
Mn - Total amount of particulate matter collected, mg.

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

AP - Velocity head of stack gas, in. H20

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 - Partdiculate Mass Rate, 1lbs per hour

Ps - Absolute stack pressure, in. Hg

Pstd -~ Standard absolute pressure, 29.92 in, Hg

Pw - Density of water, 0.9982 g/ml (0.002201 1lb/ml)
Ga - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

3

R - Ideal gas constant6 0.06236 mm Hg - m /OK-g-mole

(21.85 in. Hg-ft3/°R-1b~mole)
SCF - Standard Cubic Foot
ta - Ambient Temperature, °p
tm - Average Temperature of meter, °F

°p

ts - Average Temperature of stack,

\

Mw - Molecular weight of water, 18.0 g/g-mole (18.01 1b/lb-mole)

/
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NOMENCLATURE - continued —\\\

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

Vic - Total volume of 1liquid collected in condenser and silica
gel, ml :

Vm - Volume of gas sample, as measured by the dry gas meter, ACF
Vmc - 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.

VYwi(std) - Volume of water in the gas sample, corrected to
standard conditions, S3CF

Wa - Weight of residue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensionless)

AH - Average pressure differential across the calibrated orifice,

in. H20

AH -~ Value of AH measured for a specific orifice when operated
under the followigg conditions: 0,75 cfm of dry air
(M.W. = 29) at 68 F, 29.92 in. Hg.

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

® - Total sampling time, min.

O1 - Sampling time interval from the beginning of a run
until the first component change, min.
Gi - 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,.

%COZ’ %02, %Ne, %C0 ~ Number percent (%) by volume (dry basis)
of each compound in the stack gas.

/
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s02

ppm

Pbaau'

Pstd

32.03

NOMENCLATURE FOR S0,

= Concentration of sulfur dioxide, dry basis corrected to standard

conditions, mg/dsem (lb/dscf)
= Concentration of sulfur dioxide, dry std. conditions, ppm
= Normality of barium perchlorate titrant, milliequivalents/mi

= 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 ga-s volume measuréd 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,

mi. {average or replicate titrations}
= Volume of barium perchlorate titrant used for the blank, ml.

= Dry gas meter calibration factor

= Equivalent weight of sulfur dioxide

_/
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//’ﬁ EQUATIONS - ‘\\

-1

(: 1 P, = P + Pg
13.6
l- 2 Pm = Pbar + H
13.6 S
Pbar + AH
r . Tstd 13.6
3. Ymista) = Vm¥ Tm ) Pstd
4, v, (std) = 0.04707 Vi
? 5. B ‘= Vw(std)
WS v T+ v '
mi(std) wistd)
i 6. My = 0.44 (%CO,) + 0.32 (%0,) + 0.28 (%N2 + %CO)
| 7.7 Mg =My (1 -B )+ 18(Bws)
] 8. v - K C
8 p’p (/Bp) avg. T
) S
M P
5 5
g9, Q, = (vg) (AS) (60)
] 528 Ps
? 10, -Q_ =Q_ (1 -B__) ( ) )
s a w3 Ts 29,92
8 11, cq = ﬁ3.6154 (Mn/Vmstd)]
[] %0 - 0.5 %CO )
L 12, EA = i 2 i 100
0.264 %N, (%0, - 0.5 %CO)
-
= 13.  cgq ©® Cs
: (1.5)(%0,) = 0.933(%N,) - 0.75 (%CO)
L V- 21
14, Cq4p = cs 12
_ % 002

S ' | /
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EQUATIONS - continued

) 60
- i5. PMR = (Cs)(Qs) ('—7'7—0—0'6—)
v
6 v_o= ! (0.002669) (V. ) - p AH
N s m 3.
( 17. Ca = (0.0154)(Mn) /Vn
N 18. I =100V
e n
_ 60 © Ve An
L
) 19. Vmc | Vm - (Lp - La) &)
‘ 20. wa m Ca Vaw P,
Ne
ﬂ —2Q~ GUAR SYS S inc
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EQUATIONS FOR S0,

Vin(std) = VopxYx (Tstd/Tm) X (Ppar/Pstg)
Ky xYx(V)x (Poar’/Tm)

Cso2 = Ky x (Vi=Vep) x (N) x (Vg1 /Vg) AV y(stay)
If Csc;z is in Metric units then:

Cpom Cop X 0.375

Where: Ky =17.64 _°R_ for English units

in Hg

Ko = 17.081 x 10'51b/meq. for English units -
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LOCATION W‘ﬁ/
BARQ, PRES. 7’?'?7'

DATE ,/,/’ f ﬁ

TIME

Sr7o— /235

8OX 300
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VISIBLE EMISSIONS OBSERVATION REPORT

[Company Nome E@CK\'VQ_‘/ Maluuird(fur:n&;cwamé, V.E.E. No.
Source M;ng_c._al Vel l._q,dpoll#l \\/nﬂ\_ Yaqrowoes  Permit No. O TR 5 I |3} 1|0 |
-titart/Stop Time G3 47//!0;"41 Sky Condition Oyerast ( Myt enecare ate i1l |lolgl|s |8

fbservotion Point T4 of b o, pce Distance from Source 550 f\e;&‘:b

5tack Height Background ‘_“kq \'jtfrz-:es Plume Color
"‘Me'{hod of Evaluation i Wind Direction Minutes Exceeding:
Total Minutes Observed | ¢~ 10% Opacity = B
_}-ﬁghest 6 Minute Average | @\ [ 20% Opacity =
. Violation Observed 60% Opacity =
. Notice iNuinwar | ; X % Opacity =
0 I'r" “5e - 5 Seconds Seconds Secands
Min 0 15 30 45 | IMin.d: O 15 30] 45]1Min 0 15 30 45 (tMing - O i51 30 ] 45
) | @10 O (O jlis 1O 010 |10 10 [O]ls oo |© O
H Tolo o lo jjis O o © B0 ol o|&® |l | [© [© O
7o leole o |7 j&lO | O \0 niolo|olo |l | olold
ToloOo ol |oloo ol|n|loelodO |80 o o
l{Q@no 9 ol ololo||s | o .© |[49]|9]o Jo
s (o 1o 1© 10 o o2 |0 o |30 O © |50 |O 1O QO
i-[j’ﬁ’ O o0l leloo D 3OO |[silac|adiald
j'ooOO‘zzOOno 370Q_g_% P o o olo
i o o |ln lolg © 18 | & 53 ol ol
e lo o % oo o (91000 O s O'QOQ‘"
o o lolo s olololo 1w io lo |00 |15 O | o o
o [O1e o (s [D1n 1010 114 o1& 10 56 |« |0 1O O
a oo ol |00 [o |[2]olol0O ST lo |l elo o !
3 1o (o |C |0 (|28 Ol o P |slollolo |iss o]l olol@ |
% lolo o o | [O]o [0 (O @ 1o |0 18 59 | o O 19 1O |
UResulfs and Recommendations: .
.
L
UObserver -‘[:f‘vf(l"-g"&t"' 4’ Time Analysis © L+

ENV-AP-008-12/84 Revised
YA




l
I

VISI

JEFFERSON COUN
BUREAU OF E
AIR POLLUTI

TY DEPARTMENT OF HEALTH
NVIRONMENTAL HEALTH
ON CONTROL PROGRAM

BLE EMISSIONS OBSERVATION REPORT

Wompony Name HﬁCKWCO‘l Mam%chmqjca, V.E.E. No.
, l ‘ )
Source CoopolatL with rmanures e, (G OIA 351 (211 |9 7]
¥ J

ﬂ;mrt/&op Time _[@gmmgsw Condition Overcast”  Date| 1]/ olg.8ie

‘ ].__fbservaﬂon Point E&-‘-;f’c;f Sarees Distance from Source 5E50 fect™

-5tack Height Background .SKI,L&_[—N’J‘—’—.% Plume Color

7

l ethod of Evaluation g Wind Direction Minutes Exceeding:

Total Minutes Observed (glfo 10% Opacity = |___

ﬂ-iighesté Minute Averagelo O 20% Opacity =

~Violation Observed N 60% Opacity =

LNotice Number { iﬁ“ % Opacity =

R I I
i r Seconds . v.onds Seconds Secands
| Min 0 15 30l 45 §iMin. o 15 30 45) | Min 0 1 30 45| Min 0 15¢ 30 45
_F>©O®Ols o0 = BOCDOGO%OOOO
i lo |© 1© O 116 A =l 31000@46_0000

2 o oo o L ‘1O o32oooomoo P
_{?5000618 d al olo 33@0@@480{30
;'-=OOOC>19 olo 1o o 34@00(3&90090
Ts o |lolo 1O 1120 Ol Ol 35 OO =A==k =,
‘H o lhlolnlin tolCic 1O T Ole lo bl lolao QIS |
'L D10 1D 22 Sl 1S S HY e o [ |32 S iral=ak=R
(s | o 1010 112 & Siol[slolo|el© 1153 | oo |©
T o olo O 12 o 6 o lwloololols|laloe O
W | clo o 25 olo lo |l o |O o |1ls ololelo |
11 1A op e Ol 1O oM lolo oo s o e |Q ki
1 - lmbmcsooouoooofﬂo o0
T olol ao | O 1o o |l o o © 58 (L2 1O o
v lololt HCEICECHECHILNI-AIoN N % oo O |
bResulTs and Recommendations: e

. AR ' " )

LObserver fé}ﬁ@'-'v'%ﬂwﬂf ‘H' E Time Analysis o /+

ENV-AP-008-1 2/84 Revised

|




P ————

]

L. C2

| S — | S

-

e e S ]

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

1)

Plant: /6(/ WJ‘)/ Sample date: //"77%

Sample location: [4u2/ AV// Run no.:

Sample recovery person: _ /=" Recovery date: ‘/ijrzﬁé

Filter(s) no.:

¢

MOISTURE -

silica gel #4

Impingers

Final volume (wt) {ZZ.Z ml{gm) Final wt. /652 2 -g 2206?-;
Initial volume (wt) &/¥. ¢ ml {gm) Initial wt /d{ 9 _Z_ZZQ g

Net volume (wt) 4.9 ml {gm} Net wt. Sin
Total moisture sed. / g

Color of silica gel ST ANC L

i
-

Description of impinger water Kﬁf’C/@Lu{ 4557¢[?f&g¢1
[

RECOVERED SAMPLE’

Filter container no. /Zhﬁ? sealed 7

Description of particulate on filter .57
7

Acetone rinse Liquid level
A?x.ﬁﬁ[ e

container no. , marked
Acetone blank liquid level
contalner no. marked
Samples stored and locked { —
Remarks:

bate of laboratory custody /?ngﬂé?y’
Laboratory personnel taking custody Qzaf7h g;;%gzlr*—~a

Remarks:

_/
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Al

Plant: ﬁg(l Lu'n,\-/f Sample date: //’Sfﬁ

Sample recovery person: /,\-‘_\T&,,

Filter (s} no.:

Sample location: Oeay7Z & | Run no.: 2

Recovery date: _g/~pF

‘ MOISTURE

Impingers Silica ge144,7
Final volume (wt) &33, ml (gm) Final wt. ?f’ /;., ZE:T -
Initial volume (wt)égf-i ml {gm} Initial wt. y/fé Jg _7211_;
Net volume (wt) 24.3 ml (gm) Net wt. S:I-Jw 22.2. 4

Total moisture 97&5 g ’ i
Color of silica gel ANA 2L
Description of impinger water ¢ 2 I~

RECOVERED SAMPLE

Filter container no. Aiu‘gt, sealed “ o

Description of particulate on filter 'S]péhé}g/&pj

container no. /A matked L
Acetone blank Liquid level
container no. marked

Samples stored and locked C—"

Remarks:

Date of laboratory custody /?ﬁ*ﬁ7fﬂif2:7

Laboratory personnel taking custody é2&24_2L4 1.

Remarks:

_/
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METHOD S

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

iflgfi CALQ»(Q

\

Sample date: //’ f— rd

Plant:
Sample location: &b cpn 77/ Run no.: S
Sample recovery perscn: YRy Recovery date: éﬁ'fFéﬁ

Filteri(s}) no.:

MOISTURE

.

Impingers

Final volume (wt) é;éznf’,nd(gm) Final wt.

Initial volume (wt)éf%é
Net volume (wt) 52_3
Total moisture '

Color of silica gel

#3

Silica gel

ml (gm) Initial wt. @¥/ g

27,

ml (gm) Net wt.

952.0° . 256 .
2¢2 Y g
g RN

’ ///(}(6/ |

Description of impinger water[bj“ (@Aébtfﬂ /éég?ﬁ e A

RECOVERED SAMPLE

Filter container no.

L3

(e

sealed

Description of particulate on filter

el

Acetone rinse

L

Liguid level

L~

container no. marked
Acetone blank Liguid level
container no. marked
Samples stored and locked L—""
[J Remarks:
L Date of laboratory custody /=G -5 o
Laboratory personnel taking custody )
: Remarks: '
}
| .
b
LJ
2o el 1A I A W) NSO TR A 1Y
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PLANT

SAMPLE LOCATION

/2 0 cé u»'m-k()

SAMPLE RECOVERY PERSONNEL ___

FIELD DATA CHECKS

L570 [ i i,

tmz%/

PERSON WITH DIRECT RESPONSII3ILITY FOR RECOVERED SAMPLES

J2R0RTTRY DATA CHEw.

LAZ PERSON WITH DIRECT RESPONE:

YR RECOVERED SAMPLES _f.-f:

Sample Liguid Stored
Sample | identification Deate of level in locked
no. no. r(gcovery marked container
l'l?_SO4 502 .
. i B Vi 1 & . - m
2 « ' ¢ — -
i yd
3 . [ d «’ 14
BLANKS
REMARKS 7 .
s
STGNP™" . OF FIELD SAMPLE . (7«4:

W

SIGNATURE OF LAR SAMPLE TRUSTEE

METIIOD

@
DATE RECOVERED SAMPLES RECEIVE. "8
ANALYST %& 7% \,)-(ﬁ/{q\-
I rm:z-—sfaqu—l'e-——-—-'- n =:...-1- TSI 1:-16 ld —_— :
Sample | identification Da.te of at marked Sample
no. no. analysis level identified
. H 50, | 50,
L//f - o
1 < /(=155 —
2 (/ e «/ el ~ L./
BLANKS
REMARKS

| .

8 Sample recovery and integrity data.

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

Plant: Rock Wool Date:
Sample location: Unit #1 Analyst:
Normality of Barium Perchlorate: 0.0109

FRONT HALF SULFUR ANALYSIS

SULFUR TRIQXIDE ANALYSIS

Run Number 1 2
Vol of solution, ml 250 250
Vol of sample aliquot, ml 1 25
Vol of titrant, ml 1st 2.7 1.2
Vol of titrant. ml 2nd 2.6 1.2

Average titration, ml 2.65 1.20
BLANK '
Vol of titrant, ml 1st 0.0
Vol of titrant, ml 2nd 6.0

Average titration, ml 0.00

SULFUR DIOXIDE ANALYSIS

Run Number 1 2
Vol of solution, ml 500 500
Vol of sample aligquot. ml 1 1
Vol of titrant, ml 1st 11.7 14.4
Vol of titrant, ml 2nd 11.6 14.3

Average titration, ml 11.65 14.35
BLANK _
Vol of titrant, mli 1st 0.0
Yol of titrant, ml 2nd 0.0

Average titration. ml Q.00
EP2 Lot # 0585 True Value
Sample # 9408, mg/DSCM 221.2

Run Number , 1 2
Vol of solution, ml 250 250
Vol of sample aligquot, ml 25 25
Vol of titrant, ml 1st 0.9 .7
Vol of titrant, ml 2nd 0.9 0.6
Average titration, ml 0.%0 0.65
BLANK _
Yol of titrant, ml 1st 0.0 .
Vu:. of titrant, ml 2nd 0.0
Average titration., ml 0.00

GUARDIAN * SYSTEMS * INCORPORAT ED

11-15~88

Johus o

250
25
2.1
2.2
2.15

250
25

2.4 .

2.3
2.35

W

- D0 (8]
m:- Q
MOoOwrr oW

Cal Value
224 .4

S

(el
750
75

750
51

6.2

EPA 9408
100

10

1.35.
1.35
1.35

Error
1,46%

Signature of analyst:

\\\?ignature of reviewer: é5€ifyr4§§i§2%ij
T /_ {

—/
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Integrated Bag Sampling

Rupn No. __J{

Field Data

Date __J{ZE’ 7 -

Sampling location

Oy 72 L

Plant ____Zj:—u/:. (ua\,\p

29.57

Barometric pressure

* Hg.

-
Ambient temp. °F 5@ Stac

L (nic el

Oparator

sf e

k temp. °F

"

Sample bag leak checked L’//Sampla train leak checked

avg. It-4 -

(Must be 510%)

Rate meter
- Traverse flow3rate, a Fyrite,
Time peint Q cm”/min. % Dev. O2 CO2
A_ [ / - r -
4 )1 -
y] ‘] —“‘
.r/ ')’ _pmra——
s _{ L
g _ y -
i by -
3 17
e . —
17 _
C‘ ( — s .
[ - —— ¥
I S D - P
I SN SN IR YR SUUR DR =~ N S N
Y2 Y D 1 —
L Y ———
L S
Y. N DY _
.3 _ PR ] S
L_JL __( __ — — - — - - (f r—— ___'_-—:.__ - ————— —
L ] - - Y oo a R S
)y U SO e SRS SO I
ST SEUT U R A 4T S
e e R e
r..- PO - mmaseem -—— - o —— | = —————— S — —
Average ———
R

/
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Integrated Bag Sampling Field Data

2
__lf?ZC/é Li)JLf?

Run No.

Plant __ _

vace _ /)5 5F

Sampling location

on i %y

Barometric pressure

Ambient temp., °F
Ogarator

Sample bag leak checked

" Hg,

2257

A Stack

CAAe

-

temp., °F r3 s

L-’//Sample train leak checked

L—"

[ e O e B
Rate meter
Traverse flow_rate, a Fyrite,
Time point Q cm™/min. % Dev. 02 CO2
30 A LS A —
2_ : e & e,
J Y —_
7 g
) ‘f —_—
,(7 / 14 —
‘. " —
j Y — |
o+ % —
S/ Vi I
Cj +f -
e ta —_
I S M
IS S AP I SRR SR _
— . ——— e ——— — ] _.._.._,...__.{.. —_—— - B -
AUUU N, JT N L i —
S Le I . | —
AR R S R AR —
. e “_ —
—. 3 S S ~
...... ] AEHL_. U L . —
e 2 - . Al oL
S JRNe SRR S 21 ZESIURRE AT R D
e mﬁ?( - chils N IS e B
s mE R T e
B )
Average
Q-0 T e ———
a a (Must be <10%)

1(~4

——t 1 e a4 kg
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Integrated Bag Sampling Field Data

g
Run No,  ._D

Date _//""? 'J;J/ Plant __u_,éj_c_.cf_ C.-C/(r‘d-f)

sampling location O 7/

Barometric pressure 2557 * Hg.

Ambient temp. °F o) Stack temp. °F /6

‘ .
Oparator é,{/}d{, 2 C
Sample bag leak checked /Sample train leak checked \/

Rate meter .
Traverse flowjrate, a Fyrite,
Time point Q cm /min. % Dev. 02 CO2
127 | AN7A
z of .
} ef gr—
t 0 —
5’ Iy —
£ —
i“. “ e
A ‘- —
-Lf TN f——
S [&] p———
C/ e —
. . ——
I S | Mo
o —
fomm s e e e e e e e -
— . - ..S...— it - —— - r—— —— e e —— i —— ] s i
S N/~ AU U —
L . —
- .—'.'} ._-_. P - - !'..
s (¥4 JE—
. i A RS —
S n .
__________ doee N
L e e ] F A p— A I I, R
3 Joo_ 5 - — .

- - o+ . - - —_——- « ———— = A = - ——— - —— o] —— -
U U VRIS [ — —_ I
I
Average - i
Q- 0Q,, b ]
8 ¢ pev. = (=—:--—2d*)100 (Must be -10%)
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GUARDIAN * SYSTEMS *

2.0. BOX 300
LEEDS. AL 350924
205-6959-6647

Dry Molecular Weight Det

INCORPORATED

ermination

'“\\

Test No: 1
Plant: Rock Wool Date: 11-09-88
Sample Location: Unit #1 Sampling Time: 0940-1043
Type: Integrated Method: Orsat Ambient Temp: 60
Run Number 1 1 2 2 3 3
Gas Actual Net Actual Net Actual Net Avg Mol Wt
coz2 9.7 9.7 S.8 9.8 8.7 9.7 9.73 4.28
Q2 16.2 6.5 16.3 6.5 16.3 6.6 6.53 2.09
Co 24.0 7.8 24.1 7.8 24.0 7.7 7.77 2.17
v N2© 76.0 75.9 76.0  75.97  21.27
Fo = 1.043 TOTAL 29.82
///57 ﬁ/AQ?
OPERATOR : T?74;““ /7%§“@7 '
b~ GUARKRT 5
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GUARDIAN * S§YS EMS * INCORPORAMTETPD
P.0O. BOX 300
LEEDS. AL 33094
205-699-6647
Dry Molecular Weight Determination
Test No: 2
Plant: Rock Wool Date: 11-09-88
Sample Location: Unit #1 Sampling Time: 1130-1233
Type: Integrated Method: Orsat Ambient Temp: 65
Run Number 1 1 2 2 3
Gas Actual Net Actual Net Actual Net Avg Mol Wt
EBE T 10.0——”£675_w*10.0 10.0 10.0 _10. 10.00 4.40
02 16.0 6.0 16.0 6.0 16.0 6. 6.00 1.95
co 24.0 8.0 24.0 8.0 24 8. 8.00 2.24
N2 76.0 75.0 76 76 .00 21.28
Fo = 1.050 TOTAL 29.84
OPERATOR:

\

_/

-4 5-

GUARDIAN SYSTEMS InC
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GUARDIAN * SYSTEMS * INCORPORATETD
P.O. BOX 300
LEEDS, AL 35094
205-699-6647
Dry Molecular Weight Determination
Test No: 3
Plant: Rock Wool Date: 11-09-88
Sample Location: Unit #1 Sampling Time: 1347-1430
Type: Integrated Method: Orsat Ambient Temp: 62
Run Number 1 i 2 2 3 5
Gas Actual Net Actual Net Actual Net Avg Mol Wt
co2  10.0 10.0 10.0 10.0 10.0 10.0 10.00  4.40
02 15.6 5.6 15.6 5.6 15.7 5.7 5.63 1.80
Co 24.2 8.6 24 .2 8.6 24.3 8.6 8.60 2.41
N2 75.8 75.8 75.7 75.77 21.21
Fo = 1.052 TOTAL 29.83
~7‘¢;;7 '
OPERATOR R ﬂ?”%

_/

—4Lh—

L IA T (a¥0Y)

SveTeEnAS iNe




FIELD DATA SHEET

e Rocdwoel ane GUARDIAN SYSTEMS..
~  LocaTION Ffﬂ* She b, onre L= FTF7 BOX 300
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I e Tl N
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BRI AR AT AP A E A R A E T e el

¢ || ool syoe | tos g6 19509 [3eles 269 | &S gl 1

s [V haslontb 129195 95 Galunles 3.0 .76 lus]’C 475

61 | [ iselgsaa lae 99 55 0alw e |17 o8|l | " ST
> | s ss5al12e 199 5h alyel s | L4a .44; S

3 5505 12 |G Sl R eD | Bily | < 15 |52
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! D35157,5 1129 o315 65 lvolef 1,64 .83 |10 s socto L
i A wlows, 5 130 ot 57 5 lpn |72 | 005 | .88 (3.8 Tt S

3 |1 By 595020 boo 1879 o | 71 | 2,55 | SRS | e —T 2
Gy b el eows Do tor |57 Y s 173 12521 .65 (50| sne 257
5 { 325 | Goss |13/ ot |57 |5¢ Yo 77 | 345|857 Xy :LS%
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JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

“ompany Name RQC,'K ‘V\/ //\Lﬂm{-at__f'u.r mQ—; V.E.E. No. (

|

ENV-AP-008-12/84 Revised

-50-

source Cupoia’R withcyclneand m}wg permit No. |21 9] 0] 2| 811 | R 5] 92
I:torT/Stop Time [O.IOM/HHD Sky Condition O\/e,l‘ca;i{ Date / [ 1OI8 |53
Observation Point Ncrﬂx‘f_ﬁg{'c{—‘ Yhe Sewte! Distance from Source 55 C‘i:‘ﬁd"

Jtack Height Background Trees Plume Color

Wethod of Evaiuation *_/L Wind Direction ng‘f Minutes Exceeding:

Total Minutes Observed (s o ] {G% C_)pccify =i

Highest 6 Minute Average | ¢>| O 20% Opacity =

Violation Observed /\! 60% Opacity =

Notice Number % Opacity =
-=l,J Secounds [ Seconds ! l ’Seconds Saronds ]
Min] 0] i5] o0 &50iMin.] o 15( 30} 45/ |wial 0f 15 301 45HMinf O] 15[ 30 45
B lo o lolo s 1olo o 0 in|clolololslolb o
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Results and Recommendations:
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) JEFFERSON COUNTY DEPARTMENT OF HEALTH
o BUREAU OF ENVIRONMENTAL HEALTH
S AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

—ompany Name ROLKW’COI N\d'rLu.’Fd-C'{"u_rl‘r\C}_CO.

Source __ Cuppla®a W-'Wc%ﬁianp Dachouye, Permit
y P

~—
J

itart/Stop Time “:M (]& BSky Condition c\/eftél‘?‘}' Date [ f 03 8 51
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No. OOO[{;S/ QSLOIQ

~bservation Point E&‘:-“;‘_C‘T: ‘Hﬁi'u'(;v'.DiSTOnCE from Source .550 {‘ae/‘f'
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"Wethod of Evaluation |:L ’ Wind Direction We <~ "Minutes Exceeding:
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'? A JEFFERSON COUNTY DEPARTMENT OF HEALTH

oy BUREAU OF ENVIRONMENTAL HEALTH
e AIR POLLUTION CONTROL PROGRAM
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i
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Total Minutes Observed | (o !O 0% onci?y =
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: /-«m_{ (_/n)»-(? \ Sample cdate: //.-—{f‘rff

Sample location: {3 T F Run no. 2
Sample recovery pPerson: ﬂ-}«r- ,//; 74— Recovery date: //~f -4

—

Filter (s) no.: )L

MOISTURE

Impingers Silica gel 24

Final volume {wt) /46 mi{gm) Final wt. 705 e
e VA ilg /02085 2450 g
Initial volume (wt) f’ﬁ/S ml{gm) Initial wt. /RO ATL. Z

Net volume (wt) 2/ ‘/ ml (gm) Net wt. Lol . FiT
Total moisture L
Color of silica gel oy KD i

N o -, v Lo L
Description of impinger water yickel (;‘Qg,./b_ Pl Cieri—
o7

RECOVERED SAMPLE

Filter container no. ﬁ\f.'f’i—- sealed el

Description of particulate on filter _ - Aol

container ne. Yo markea e
Acetone blank Liguid level

container no. marked

Samples stored and locked ~

Remarks:

Date of laboratory custody _ z/—F —§

Laboratory personnel taking custody Qf-‘j'-:;'ru_,dh, -:://,;_,_,M.___
Remarks: ) (/

DY




METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

S0
Plant: P?.c,[\, LU"T\-‘\/ Sample date: (/"’f"fkj/

Sample location: LJ»H/ ¢‘h- Run no.: _~
Sample recovery person: ey Recovery date: J/-&-f%
Filter(s} no.: J-
MOISTURE
Impingers Silica gel'ﬂ‘h

A

Final volume (wt)

7o b mligm) Final wt. Jo/%./ 4 55’95/
Initial volume (wt) &4 O mi(gm) Initial wt. /50 g 22,? o

Net volume (wt) &f e ml {gm) Net wt. ér/ g /.

Total moisture é‘g) / g 7

Color of silica gel  sic e

. . . . A
Description of impinger water /A "'Qn, l(, Lo 7ty

RECOVERED SAMPLE

. : I.:' [,!'t ) . L/
Filter container no. AT sealed
Description of particulate on filter . T

Liquid level (—"

Acetone rinse =)

container no, e~ v marked
Acetone blank Liquid level
contalner no. marked
Samples stored and locked "
Remarks:

Date of laboratocry custody j/Lfiqffy /ﬁ)l 5
} A ' L’
Laboratory personnel taking custody G;A%A“ﬂnﬂﬁ%';ﬁ:ppv*u
. [

Remarks:

_/
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PLANT

z {;
Z}f\Q/_/ R, ¢

[ =1

SAMPLE RECOVERY PERSONNEL

FiELD

DATA CHECKS

i ,.' 7 7
/L/,_l/},/;-"', o ':_,. /4‘:)/4"_

SAMPLE LOCATION @0/7;5&"’

PERSON WITH DIRECT RESPONSIBILITY FOR RECOVERED SAMPLES

S5ICNATURE OF FIELD SAMPLE TRUSTEE

Sample quuld Stored
Sample | identification Date of level in locked
no. no. recovery marked container
[
H2°O4 SO2
— ” —
! el W Wb T e
2 [ " . ’ " —
3 C’__- ! 1 l " P
i -
BLANKS | 7 g e
REMARKS

LABORATORY DATA CHECKS

LAE PERSON WITH DIRECT RESPOMSIBILITY FOR RECOVERED SAMPLES

SIGNATURE OF LA3 SAMPLE TRUSTEE

METI

DATE RECOVIRED SAMPLES RECEIVED /7L'A;Wng
ANRALYST / ”kau- b:-« A, \>>*K
e L :'-Eér.r:pl-e- ===z e _r'- —— -:-:'r."1 = _":"_-.I:z é—u—l d_- Ete T Imgem = =
Sample | identification Date of at marked Sample
no. no. analysis level identified
. K, SO S0,
1 - I //./jq;_j' — L—m
2 - | “ “f — ~
3 - -~ [ — —
. -
BLANKS - L ¢! ’
REMARKS

b 8

C/@W/%M

Sample recovery and integrity data.
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- GCGUJARDI AN ¥ SYS3STEMS * I NCORPORATED
P.0O. BOX 300
LEEDS3. AL 35094
- 205-69¢-6647
Plant: Rock Wool Date 11-15-88
Sample location: Unit #2 Analyst: JoAusen
— Normality of Barium Perchlorate: 0.0109
FRONT HALF SULFUR ANALYSIS
Run Number 1 2 3
Vol of soiution, mil 295G 250 250 750
Vol of sample aliquot. ml 25 25 25 75
Vol of titrant, ml 1ist 2.4 4.5 1.6
Vol of titrant, ml Znd 2.4 4.6 1.7
Average titration, mi 2.40 4,55 1.65 B.6
BLANK T
Vol "of titrant, ml ist 0.0 Hoes
Vol of titrant. ml 2nd 0.0
Average titration. ml 0.CC
|J SULTUR TRIOXIDE ANALYSIS
Run Number 1 2 3
ﬂ Vol of solution, ml 250 250 250 750
Vol of sample aliquot. ml 100 100 100 300
Vol of titrant, ml 1lst 2.0 1.1 1.0
H Vol of titrant. ml 2nd 2.0 1.2 1.0
] Average titration, ml 2.00 1.15 1.00 4.15
BLANK ’ \ (rg{hf
[1 Vol of titrant, ml 1st 0.0 .
i Vol of titrant, mi 2Znd 0.6
| Average titration, ml 0.00
1 SULFUR DIOXIDE ANALYSIS
Run Number 1 2 3 EPA 9408
Vol of solution. ml 500 500 500 100
Vol of sample aligquot, ml 1 1 1 10
Vol of titrant, ml 1lst 8.9 8.8 10.1 1.35
Vol of titrant, ml Znd 8.8 8.8 10.1 1.35
Average titration, ml B.85 8.80 10.10 1.35
- BLANK
Vol of titrant, ml 1st 0.0
Vol of titrant, ml 2nd 0.0
Average titration, mi 0.00
EPA Lot # 0S85 True Value Cal Value Error
- Sampie % 9408, mg/D3CM 221.2 224 .4 1.46%
z . 7
/?/ b2 Q%
% Signature of analyst: égilfbdféédzf?z =Tt a_JaT—
- _,.//" L /
¥ \\\Ejgnature of reviewer: N, 7~7 — ‘///
y K [

=1 nc
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Integrated Bag Sampling Field Data
2~

Run No.

~ e Vel Y
Date __",_/g’—fj’f:f’.f Plant _ _ /’,,-T,_// g-ﬁ,ﬂ

sampling location (Ipsp T

Barometric pressure Fdoomy * Hg.
—" ’
Ambient tenp, °F @;J Stack temp. °F /{3/

Oparator (?jf/%/gffl

—
Sample bag leak checked (.-~ Gampie train leak checked
Rate meter )
Traverse flow3rate, a Fyrite,
Time point Q cm™/min. § Dev, O2 (':02
ﬂj? /4/ /- jﬂ “
. I s _— -
L
2 | o/ -
L I fr —
f : - -
in’d’/ ':.’n /_' ! il —
s o | ‘ —
3 2 ! v —
9’, J ] r —_—
= —
i % o -—
e, ‘f —
s'(; 7 t —
) -‘_7 X ——
L__ - PR U ., T, .__.’-.j._._ - N cmo T —_
R T el S
‘17 _D¢ ] —
) e B S '
e 7€ o —
S B/ 2NN S R AN = _
_— Z D e ] T
b e e e o e ] 2 ‘.é-.‘.’... ...... kA ST A S
X ry -
i . 7 /ly — ]
WS JE—— ..(f ﬂ . -
— - — — - — — "‘-_.)_.—--- - - —— - ———————— v S— - g e - 4
[ — m - .....__':\-___ - ._ir___.. ——— — - [ [
R
L | . - - ——— aa —_ - e —— e ¢ e —— =
!
bt ae s o et mf mmm A — ) 7t = e ¢ — s - — ———
| |
Average e !
Q-0Q b e e

8 g pev. = (—z--—d")100 (Must be -10%)

oavg. I{"q

_/

N
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Sampling location
Barometric pressure
Ambient temp. °F

Operator

sample bag leak checked <~ Sample train leak

Date ‘___‘_//’ .’?"3

Integrated Bag Sampling Field Data

’)g,
o

Run No.

L 7= 2

g »Jij)
Plant _ _ ’é.d(_‘f LA

SANS)

" Hg.

e

3
(e i pnif € 1

Stack temp. °F

/30

checked [ ——

LT, —_—
Rate wmater
Traverse flow rate, a. Fyrite,
Time point Q cm~/min. % Dev. 0, |CO,
VYR Y ;
PO ﬁ)'l' J/f
VA t —_ .
3 ! o _—
¢ f —
< ‘" —_
,5)‘, 1 —_—
- tf N
2 i f -
g5 ‘ _—
= - —
(-7 . 1L —_
- X —_
s rf —
e e — e
' s s —
I e e R -
E
L "“0"_‘1- e B -— -
T - ———— ———— - —— fm - e w oam _+ —
‘- [ —_—
IR N AR S —
e . J( ——
§ e —
" ot —
S S - S AT
7 b —
L - o — - - PR S U DU —— | ———
= — e A S (. |
(./ & _—
DA ] U DO
b dme ot emenn s e o s ———————— ¢ 4 s ot mats o —mr + 2marre mfa—— [ O
Average —— ]

® { pev. = (—O--—a-"-i')loo

-9

avg.

Ti-4

(Must be =10%)
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integrated Bag Sampling Field Data

-
Run No. et

Date __ 4//L’X 1#%7 Plant __"___Z?diiéjbkthrgij

Sampling location L 7O

Barometric pressure S @2 " Hg.

Ambient temp. °F . 2 2. Stack temp. °F /13/
Operator (S:%.ﬂiitd“ﬁ_

Sample bag leak checked i~" Samplie train leak checked

-

e

Rate meter
Traverse flowBrate, a Fyrite,
Time point Q cm”/min. % Dev, o, co,
220 | P LoD -
Z P — ;
J ! i/ —
| ¢ f _
./ I3
A it —
) I
’5’/ " -
3 i -
_? et : ot
\é {r —
~—
2 / ———
C./ ot -
) —‘—f_/— —
:x ({ ——
R ==
L L A “NU R AU LT _
S ! -
— i — - — i S— - — o r— — e e ] S —— e ————  — — —
(S S~ S l AL -
i rt _
- J - Iy T -
4 . i
— i e e — e e e —
— b p—
! i d L N N I
S R SR ] RIS —— T
y, 0 ! —
(N S-SV S S S PN RN B
O I S R = 1 -
—— i _....-.-"f— ......... 4= ..“_(_._.___ - —
L. .. A - e e o d —— et s e e———m = i = and v =
S U DS S B S
i 1
Average o™
L]

Q- Q
a4 pev. = (—=--—-7)100  (Must be =10%)
. Oavg, I1-4 *

_/
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GUARDIAN * 3YsTeMsE * I NCORPORAMAMTED
P.O. BOX 300
- LEEDS. AL 235094
205-655-6647
- Dry Molecular Weignt Determination
Test No: 1
- Plant: Rock Wool Date: 11-08-E8
Sample Location: Unit #2 Sampling Time: 03940-1045
Type: Integrated Method: Orsat Ambient Temp: 6C
Run Number i 1 2 2 3 3
Gas Actual Net Actual Net Actual Net Avg Mol Wt
coz 48 a8 48 48 48 4.8 4.8 211
oz i6.8 12.0 16.8 12.0 16.8 iz.0 12.00 3.84
] Cco 20.3 3.3 20.4 3.6 20.3 3.5 3.53 0.99
.; N2 79.7 76 .6 79.7 79.67 22.31
] I
. Fo = 1.280 TOTAL 29.25
OPERATOR: V”’//“ VA

%
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Drvy Molecular Weight Determination

5Y>STEMS * 1IN
©.0. BOX 300

>. AL 330%4
205-699-6647

co

RPORATETD

Test No: 2
Plant: Rock Wool Date: 11-08-88
Sampie Location: Unit #2 Sampling Time: 1139-1243
Type: Intsgrated Metheod: Orsat Ambient Temp: 65
Run Number 1 1 2 2 3 3
Gas Actual Net Actual Net Actual Net Avg Mol Wt
Co2 4.8 4.8 4.9 4.9 4.8 4.8 4.83 2.13
QzZ 16.7 11.9 16.8 11.9 16.8 12.0 11.93 3.82
CO 20.4 3.7 20.4 3.6 20.4 3.6 3.63 1.02
N2 79.6 79.6 79.6 79.60 22.29
Fo = 1.274 TOTAL 29.25
OPERATOR: (f’? T ./j7}4¢:7£:~h

N

J
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P.O. 30X zo0
LEEDS, AL 330%4
205-699-6647

Dry Molecular Weight Determination

Test No: 3

Piant: Rock Wool Date: 11-08-88

Sample Location: Unit #2 Sampling Time: 1320-1423

Type: Integrabted Method: QOrsat Ambient Temp: 62

Run Number 1 x 2 2 3 3

Gas Actual Net Actual Net Actual Net Avg Mol Wt
co2 5.2 5.2 5.1 5.1 5.2 5.2 5.17 2.27
02 i6.6 11.7 17.0 11.9 16.9 11.7 11.77 3.77
CO 20.3 3.4 20.4 3.4 20.3 3.4 3.40 0.95
N2 79.7 79.06 79.7 79.67 22.31
Fo = 1.265 TOTAL 29.30
OPERATOR: 7T /7’1’%

o ' _/
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V. PRODUCTION DATA

The following information pertain to the cupola operation on the test days

was provided by Mr. Bill Haag of Rock Wool Company.

_/
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VI. METIIOD 8 CALIBRATIONS

Meter Box

The meter box shall be initially calibrated every 6 months at the fixed
settings of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of water. Upon return to the
laboratory from this test the meter box was recalibrated using the average meter
pressure for the test series. The recalibration point was the closest point to the
initial calibration. These recalibrations produced a single point MCF and a Hd
which was compared to the original ealibration to see if they are within the 5%
allowed at the highest vacuum seen. These recalibration sheets are located behind

the original calibration sheets.

Pitot Tubes

The S type tubes shall be 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
shall be measured as to its specifications and alignment. Upon return, the
inteccomponent spacings and the face opening alignment of the pitot tube
assembly was rechecked and if no changes are noticed, it was assumed that the

coefficient of the assembly had not changed.

Temperature measurments

All temperature devices (impinger, meter box, hot box and stack) 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 barometric pressure). Upon
return the stack temperature device was recalibrated within 10% of the average
absolute stack temperature. 'If the device being tested agrees within 1.5% of the

reference device, the temperature data taken in the field was considered valid.




L...

VI. METHOD 8 CALIBRATIONS CONTINUED

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
was 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) was requested and an adjustment for elevation differences
between the weather station and sampling point was applied at a rate of minus 0.1

inches Hg per 100 feet elevation increase or vice versa for elevation decrease.

Speeific Test equipment and measurements

These calibration sheets are located behind the original calibration sheets.

The equipment used was as follows:

Location: #2 Stack #1 Stack
Probe #: 3-3 3-3
Meter Box #: : 100 ' 100

Hot Box #: T&8 T&8
Impinger f{: 7T&8 7&8
Temperature: Omega 1l Omega Il
Avg. Stk Temp: 127 153
Recal. Temp: 130 155

% Diff 0 0

The intercomponent spacings and thoe fuce opening ulipniment of the pitot
tube assemblies were rechecked and no changes were noticed; therefore, it was

asumed that the coefficient of the assembly had not changed.
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Type A
Glass Fiber Filters

FEATURES

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

This is the original glass fiber fiiter pioneered by Gelman
Instrument Company over 15 years ago. It continugs to
be widely used for high volume sampling. Since zinc is
one of the raw materials incorporated in the glass fibers.
Type A Filters have a variable zinc content. Another com-
ponent of the litter, sulturic acid, is used as a dispersion
medium, making the sheets unsuitable for measurement
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 zinc¢ and iron con-
tent is not important, or where sulfate contentis not being
determined.

Size 37 mm 47 mm 102 mm 8"x10"
Product No. 61715 61694 61696 61701
Filters/Pkg. 500 100 100 100

TYPE A GLASS FiBER FILTER
SPECIFICATION REPORT

The tollewing physical/chemical propertigs ceprasent typical, avarage vafues obipinad
in sccoraance wilh accepled 185t majhods, Thay are subject 10 narmal manutaciurng
varisliong and sre supplied a5 & tachmcal sarvice, The gnalysis Nas been made n
accordance with EPA procedures (microgramsi8™ x 107 sneer).

ELEMENTS:
Antimony ..........oia 30 Manganese .............- 200
AISENIC ... i 30 Mercury ... 100
Beryllium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 Nickel .................... 10
Cadmium ... 5 Selenium............... 5000
Chromium ........... U 10 Tim o 10
Cobalt ...............oivt. 10 Titanium ...l 170
Copper ..oocvvvniiian, 2 Vanadium ................ 10
11 £ 4 2300 Zinc ..ol 5000
Lead .......cocvviinnnns 20 to 25,000
OTHER PHYSICALS:

BSO ... 522 Flow Resistance (Max.}

PH . e 8.5 @320cmimin. .,...... 80 mm
DOP @320/cmimin Fiow Rate (air)

(ASTM Method 2986 ...99.9% Ipm/icm?@ 70cmHg ..... 50
Tensile Strength Max. Use Temp. ........ 400°C
{Fed. Spec. UUP31B) ...750gr  Slatic Properties ........ Low
Weight, Ability to

8'x10" sheet . ...... 40+3gr. Fold ............... Excelient

WATER EXTRACTABLE |ONS:

Sulfalg ......coooiiiian, 100 Chloride................ 1500
Nitrale ... ... 50 Fluoride ............ ... 15
AMMOME ... oveinvnnnens 20

*pH—Galmun Procedurs:

A 500 mi dishhed water.

B. Acd 15 drops salurated KCl solution

C. Shred one 87k 10" shael 4nd Soak in prepared waler for
one hour,

D. Run pH st ambiant tempersture,

\ .

G5

el

o Type A/E

Glass Fiber Filters

FEATURES

= Lowtrace metals. = Medium Handling characteristics.
= Available In all sizes. = Minimum of 99.9% ratantion

forparticles of .3 um as determined by DOP tests. s Bind-
erfree.

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

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

Slze 25mm { 37mm | 47 mm | W02 mm | 8" x10"
Product No. 61630 | 61652 61631 61633 | 61638
Fitters/Pkg. 500 500 100 100 100

TYPE A/E GLASS FIBER FILTER
SPECIFICATION REPORT
The lollowing physicalichamical properiies represent typrcal, avarage valyes oblaned
in gccordance with accepled (831 Matnogs. They are subject to normal menufaciusing
vArahong and a7e supplisd as s lechnical service The snalysis has been made in  ~
accordance with EPA procedures (microgramsid” x 107 shewt).

ELEMENTS:
Antimony ................. 20 Manganese ................ 2
ArSENIC . nie e e 20 Mercury .....iiiiiaaen 80
Beryllium ... ... 1 Molybdenum ., ............. 10
Bismuth ... ...0ciaiints 10 Nicksl ... iivveiinin 10
Cadmium ... ......cveeenis 2 Seienium ... 200
Chromium ................ W OTin e 10
Cobalt .......iciiviuianns 10 Titanium ... viieninnens 10
Copper ...t 2 Vanadium ... .. .00iaa 10,
lron ..o 100-1800  ZinC ..ottt iiirinirennns 90 -
Lead ............ .o 10
OTHER PHYSICALS:
850 ... ... 5§22  Filow Resistance (Max.) .
b+ 8.0 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rate (air}
ASTM Methods 2986) ..99.9% Ipmicm2 @ 70cmHg ..... 60
Tensile Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP31B} ..600¢gr.  Slatic Proparties..... Megdium
Weight Ability to
B x10"sheet .,.....40=3gr. Fold.............coo00s Good
WATER EXTRACTABLE IONS:
Sulfate .......coviiiaians 600 Chioride................ 1500
Nitrate .........ocvvvnunnn 115 Fluoride ......ccoviienns. 87
AMMONIE .. .oeieiiain.. 13 )

*pH=—Gelman Protodure:
A, 500 mi distiltud) walor,
B. Agd 15 drops salurated KCi salutlon. -
C. Shread one 87x10" shael and soak in prepared water for
one hour,
D. Run pH sl ambient tsmperature.

-713-

GUARDIAN SYSTEMSINC




—- =

G5

.
Ay

/"""—" "—--——-—-___.__—-_.‘
T
39 340
T T T T T T T
o X0 3-I PROBE (5 ®ia KARNUP) o 300 }— 411, PROBE (10-min NARMUP)
i o
é po - L EZﬂ - —
S ool MLET,20°F 5o |
X b INLET, 20 °F
E 150 e — - 19 |- -
A -
INLET AMBIENT, 100 [
g e op At — 5 mu:Tmu:r::mr. —
o " - INEL A OF
2.0 L et i —
S N N N A S N B | S SR T S B N N
] n © 0 i 0 1) 7 u
POYERSTAT SETTING, % POYERSTAT SETTING, §
1% %0
. T 717 11 ] i oo b
o X 541 PROBE {10-au WARKUP) ! gm - 6-JL PROBE (13-mm YARMUP)
:g %0 . E w0 |
~Haal > = |-
o (V]
ik [+
a X0 mm ——
g INLET, - INLET, 2% OF
Cl m — ‘:j Iw — —
= : 5 BIEAT, |
§ 100 IHLET:LFIENT.__ éwu - woF  —
%; ol INLET,150°F ] § s | INLET, 150 °F |
' (N N A T R O 9 | T A
'} n 0 50 i 0 X [T 7 [V
POWERSTAT SETTING, $ PONERSTAT SETTING, %
9
Cr T b
$wg L 1-11 PROBE (15010 WARMUP) _
W
2% b !
=
00 b
x INLET, 350 OF
u
150 — —d
&
500 — INLET AMBIENT, __|
3 & °F
B o INLET, 1% °F
E ——t
') (S S S I
9 20 Q0 00 8

POWERITAT SETTING, &

ROTE: Fiow rats Meld constant al Q.79 %0% change in flow rate has litte eflecl an prode lemper alure.

. 3

_/

-74-

GUARDIAN SYSTEMSINC




H/"

GUARDIAN SYSTEMS INC
. Initial Meter Calibration Box 100
on 10/20/88
B Run Number 1 2 3 4 9
- Barometric Pres, in Hg 30.10 30.10 30.10 30.10 30.10
Orifice pres drop., in H20 0.5 i.0 1.5 2.0 2.5
Pres Wet Test Meter, in H20 ~0.29 -0.47 -D.60 -0.80 -0.97
Gas Volume Wet Init, CF 0.000 5.493 13.044 22.099 32.671
Gas Voliume Wet Final, CF 5.493 13.044 22.099 32.671 44 .493
Wet Test MCF 1.0443 1.0443 1.0443 1.0443 1.06443
Gas Volume Dry Init, CF 868.731 874.735 883.004 893.104 904.950
Gas Volume Dry Final, CF 874.735 883.004 8%3.104 804.950 918.229
Temp Wet Init, C 16.5 16.5 16.5 17.0 17.2
Temp Wet Final, C 16.5 16.5 17.0 17.2 17 .4
- Dry Gas Temp Init In, F 93 88 107 115 118
» Dry Gas Temp Final In. F 100 107 115 1i8 121
Dry Gas Temp Init Out, F 75 78 94 99 102
Dry Gas Temp Final Out, F 88 94 99 102 104
Run Time, sec 800 900 900 900 200
Meter Calibration Factor, Y 1.60035 1.0049 1.0057 1.0066 1.0067
Average Y 1.0055
Om 0.3962 0.5482 0.6684 0.7838 0.8783
Km 0.7118 0.6940 0.6848 0.6933 0.6938
- Average Km 0.6955
Delta H@ 1.82 1.91 1.96 1.92 1.91
Average H@ 1.90
SIGNATURE
v
1
4
'
'\ -/
_ - nc
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GUARDIAN SYSTEMS INC
Recalibration of Meter Box 100
on 11/10/88

Run Number 1 2 3 Average
Barometric Pres, in Hg 30.17 30.17 30.17 30.17
Orifice pres drop. in H20 1.0 1.0 1.0 1.00
Pres Wet Test Meter, in H20 -0.48 ~-0.48 —-0.48 —-0.48
Gas Volume Wet Init. CF 8.338 15.890 23.473 47 .701
Gas Volume Wet Final, CF 15.8%0 23.473 31.038 70.401
Wet Test MCF 1.0443 1.0443 1.0443 1.0443
Gas Volume Dry Init, CF 911.936 920.372 9628.912 2761,220
Gas Volume Dry Final, CF 920.372 ©28.912 937.456 2786 .740
Temp Wet Init, C 13.8 14.0 14.2 14.0
Temp Wet Final. C 14.0 14.2 14.4 14 .2
Dry Gas Temp Init In, F 86 162 105 98
Dry Gas Temp Final In, F 102 105 107 105
Dry Gas Temp [nit OQut, F 81 87 91 B6
Dry Gas Temp Final Out, F 87 91 a4 g1
Run Time, sec Qo0 900 Q0a 2700
Meter Calibration Facteor, Y 0.9891 0.9934 0.9952 0.9926
Om 0.5512 0.5582 0.5600 0.5565
Km 0.6999 0.7055 C.7056 0.7037
Delta H@ 1.88 1.85 1.85 1.86

Previous Y 1.0049 % Difference 1.23%

Previous H@ 1.91 % Difference 2.61%

/ 7
Project M %J Stack U/w’// «“i/
7 —
SIGNATURE e 7‘?//
{
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GUARDIAN SYSTEMS INC
Recalibration of Meter Box 100
on 11/10/88

Run Number 1
Barometric Pres, in Hg 30.17
Orifice pres drop, in HZ20 2.5
FPres Wet Test Meter, in H20 -0.98
Gas Volume Wet Init, CF 31.039
Gas Volume Wet Final, CF 43,259
Wet Test MCF 1.0443
Gas Volume Dry Init, CF 937.456
Gas Volume Dry Final, CF as50.713
Temp Wet [nit, C 16.8
Temp Wet Final, C 16.6
Dry Gas Temp Init In, F 83
Dry Gas Temp Final In, F 109
Dry Gas Temp Init Cut, F 82
Dry Gas Temp Final Out, F 8¢9
Run Time, sec Q00
Meter Calibration Factor. Y 1.0070
Qm 0.8815
Km 0.7082
Delta H@ 1.84

Previous Y 1.0067

Previous H@ 1.91

204

Project

2
30.17
2.5
-1.00

43.259
55.426

1.0443

950.713
964.154

16.6
16.7

i0@
115

89
95

900

1.0092

0.8882

0.7094

1.83

% Difference
% Difference

//
e

SIGNATURE

=

7=

~

3 Average
30.17 30.17
2.5 2.50
-0.97 ~0.98
55.426 129.724
67.572 166 .257
1.0443 1.0443
964.154 2852.323
977 .677 2892 .544
16.7 16.7
16 .8 16.7
115 102
119 114
95 89
100 95
900 2700
1.0104 1.0089
0.8953 0.8883
0.7115 0.7097
1.82 1.83

—-0.22%

4.26%

Stack  Jwi74 2.

_/
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GUARDIAN SYSTEMS INC

Temperature Calibration for Omega II

Temperature, F

0

50
100
150
200
230
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000
1200
1400
16400
1800

-

SIGNATURE

on 10/20/88

Reading Correction
Temperature, F in Reading, F

0

50
100
150
200
250
300
350
400
4350
500
550
600
650
700
750
800
850
500
930
1000
1200
1400
1600
1800

OO0 00000 COOOODOOO0OO0O00O0OCO0OO0O0O0O00CO00O0
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GUARDIAN SYSTEMS INC
Temperature Calibration for Impingers
on 10/20/88

Device Actual Reading Correction
Temperature, F Temperature, F in Reading, F
Impinger } 32 32 0
50 50 0
65 65 0
Impinger 2 a2 32 0
50 50 0
65 65 0
Impinger 3 32 az 0
50 50 0
65 65 0
Impinger 4 32 32 0
50 50 0
65 &5 0
Impinger 5 32 32 0
30 50 0
65 65 0
Impinger 6 32 32 0
50 S50 0
65 65 0
Impinger 7 32 32 0
50 50 0
65 65 0
Impinger 8 32 32 0
50 50 0
65 65 0
STGNATURE L,

_79...
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PITOT CALIBRATION FORM

Date gV/’y,{;ﬁ/ Probe # =3
Calibrated By %4‘;14/,(‘2 !é‘/fz‘//fv/
Nozzle S51ize
SIDE A
A Pgrg A P(s) Deviation
(in. H,0) (in. H,0) C (8) c.(8) - C_(A)
R i tan p P P
un Standazd Type ''s
i ,‘5"/ , 7Y , TR +0.002
2 -5/ 7 LSk -g .04
3 , 5/ <75 | .S/ —0,00¢
C ) .50
SIDE B
&P, A P(s) Deviation ,
(in. 59| (dn. H0) c, () ¢ (s) - T, @) 4
Run ff Standard Type "s" g
1 lq/ (7¢ ,922~ -0 ool
2 Y2 f?‘,[ ,930 + 0,007
3 -5/ 75 ] .§lb ~0,007
Ca®) L YA
CALCULATIONS
Cp(s) = Cpf_std) A Pgrg
(or 0.99) A P(s)

Average Deviation

L|Cpls) - T (A or B)

3

&——Must be < p,01

IEP(A) - 'Cp(s)l £—Must be < 0.01
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