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I. INTRODUCTION AND PROCESS DESCRIPTION

On March 9, 1993, Guardian Systems, Inc., conducted an emission sampling
program on the kiln exhaust and dryer exhaust stacks of Chattahoochee Brick Company
located in Atlanta, Georgia for General Shale Corporation. The purpose of this program
was to provide baseline emission data while the brick kiln was operating normally while

burning coal.

Sulfur dioxide, nitrogen oxides, carbon monoxide, & VOC as carbon emissions,
volumetric flow, gas temperature, gas composition, moisture content of gas stream were
measured. These tests were conducted in accordance with the rules and regulations ex-
pressed in the Code.of Federal Regulations, Title 40, Section 60, Reference Methods 1-4,
6¢c, 7e, 10, & 25a as amended.

Mr. Dave McNees represented General Shale Corporation. Mr. Tom Lotz, Mr.
Mike Caudle, and Mr. Tommy Lotz, Jr. of Guardian Systems, Inc., conducted these tests.
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. SUMMARY OF TEST RESULTS )

Table 1 is a summary of the test results of the Kiln Exhaust and the Dryer Exhaust.

Test # Kiln Dryer Composite
SO,, PPM viv 98.76 0.0
NO,, PPM viv 37.31 0.0
CO, PPM viv 130.14 0.0
|| VOC as Carhon,
PPM viv 3.85 4,03
SO,, Tons/Yr 56.65 0.0 56.6
NO,, Tons/Yr 15.37 0.0 15.4
i CO, Tons/Yr 32.64 0.0 32.6
VOC as Carbon,
Tons/Yr 0.41 1.37 1.8
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( GUARDIAN * SYSTEMS * INCORPORATED N
P.O0. BOX 190
LEEDS, AL 35094
205-699-6647
30B
Run Number 1 2 Composite
Date 3-9-93 3-9-93 9-11-92
Location Kiiln Dryer Kiln + Dryer
Time 0917-1047 1455-1625 0917-1625
Stack Gas Temperature, F 242 94
Moisture Content, % viv 423 3.20
Oxygen Content, % viv 15.80 19.80
Carbon Dioxide Content, % viv 3.60 0.00
Suifur Dioxide Content, PPM v/iv 98.76 0.00
Nitrogen Oxides Content, PPM v/v 37.31 0
Carbon Monoxide Content, PPM viv 130.14 0.00
VOC as Carbon, PPM viv 3.85 403
Stack Gas Velocity
Feet per Second 68.83 38.06
Volumetric Flow
Actual Cubic Feet per Minute 17,660 44,837
Volumetric Flow |
Dry Std Cubic Feet per Minute 13,128 41,571
Sulfur Dioxide, #/hr 12.93 0.00 12.93
Tons/Yr 56.65 0.00 56.6
Nitrogen Oxides, #/hr 3.51 0.00 3.51
Tons/Yr 156.37 0.00 15.4
k Table 1 )
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~ / GUARD
I P.0.BOX 190
i LEEDS, AL 35094
1] 205-699-6647
i 30B
l Run Number 1 2 Composite
Date 3-9-93 3-9-93 9-11-92
! ' Location Kiln Dryer Kiln + Dryer
i ' Time 0917-1047 1455-1625 0917-1625
‘ Carbon Monoxide, #/hr 7.45 0.00 7.45
l Tons/Yr 32.64 0.00 326
VOC as Carbon, #/hr ' 0.094 0.313 0.407
: l Tons/Yr 0.414 1.371 1.8
l \ Table 1-Continued y
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g CHATTAHOOCHEE BRICK DRYER EXHAUST | &
Emissions on March 9, 1993 i
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/" GUARDIAN*SYSTEMS *INCORPORATED N

P.0. BOX 190
LEEDS, AL 35094
205-699-6647
30B
Run Number 1 2 Composite
Date 3-9-93 3-9-93 9-11-92
Location Kiln Dryer Kiln + Dryer
Time 0917-1047 1455-1625 0917-1625
Barometric Pressure, in Hg 30.07 30.07 30.07
Static Pressure, in H20 11.00 -0.02
Run Time, minutes 30.00
Meter Voilume, CF 21.112 0.000
Meter Correction factor, MCF 1.0685
Meter Volume (Corrected) 22.558
Stack Temperature, F 242 94
Meter Temperature, F 65
Meter Pressure, in H20 1.750
Sqr Velocity Pressure . 1.008 0.616
MiI of Water Collected 215
% Oxygen 15.80 19.80
% Carbon Dioxide 3.60 0.00
Sulfur Dioxide, PPM viv 98.76 0.00
\Nitrogen Oxides, PPM v/iv 37.31 0.00 J
s -7- GUARDIAN SYSTEMSINc
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a GUARDIAN *SYSTEMS *INCORPORATED )
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

308

Run Number 1 2 Composite
Date 3-9-93 3-9-93 9-11-92
Location Kiln Dryer Kiln + Dryer
Time 0917-1047 1455-1625 0917-1625
Carbon Monoxide, PPM viv 130.14 0.00
VOC as Carbon, PPM viv 3.85 4.03
Stack Area, Sq ft 4276 19.635
Pitot Correction Factor 0.898 0.898
Hours per Year 8,760 8,760
\ J
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4 GUARDIAN *SYSTEMS *INCORPORATED )

P.0. BOX 190
LEEDS, AL 35094
205-699-6647
30B
Run Number 1 2 Composite
Date 3-9-93 3-9-93 9-11-92
Location Kiln Dryer Kiln + Dryer
Time 0917-1047 1455-1625 0917-1625
1. Stack Pressure
Inches Hg ‘ - 30.88 30.07
Millimeters Hg 784.32 763.74
2. Meter Pressure
Inches Hg 30.20
Millimeters Hg 767.05
3. Meter Volume
Dry Std Cubic Feet 22.898
Dry Std Cubic Meters. 0.648
4. Water Volume
Std Cubic Feet 1.012
Std Cubic Meters 0.029
5. Moisture Content, %: 423 3.20
6. Molecular Weight Dry . 29.21 28.79
7. Molecular Weight Wet 28.73 28.45
8. Stack Velocity
Feet per Second 68.83 38.06
Meters per Second 20.98 11.60
9. Volumetric Flow
Actual Cubic Ft per minute 17,660 44 837
Actual Cubic M per second 8.34 21.16
s 9= GUARDIAN SYSTEMS Inc
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" GUARDIAN*SYSTEMS * INCORPORATED )
P.O. BOX 190

LEEDS, AL 35094
205-699-6647

30B

Run Number 1 2 Composite
Date 3-9-93 - 3-9-93 9-11-92
LLocation Kiln Dryer Kiln + Dryer
Time 0917-1047 1455-1625 0917-1625
10. Voiumetric Flow

Dry Std Cubic Ft per minute 13,128 41,571

Dry Std Cubic M per second. 6.20 19.62

15a. S0O2 Mass Rate
Pounds per Hour, #/hr 12.93 0.00 12.93

15b. .NOx Mass Rate
Pounds per Hour, #hr 3.51 0.00 3.51

15¢c. CO Mass Rate
Pounds per Hour, #/Mhr 7.45 0.00 7.45

15d. VOC Mass Rate
Pounds per Hour, #hr 0.094 0.313 0.407
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4 GUARDIAN *SYSTEMS *INCORPORATED )
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

S02
Data Logger Reading for Chattahcochee Brick Kiln Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type ID# Expiration
Mid Scott 93.6 Nitrogen Stainless ALM 008182 5-6-93

Special

Gases:
B o o e e o T B B o T B R e m = L S S
High Scott 190.1 Nitrogen Stainless ALM 010156 4-30-93

Special

Gases

B o i e B o o o e R e o D o T S M WA o ST S

Response Time Determinations based on 95% of step change in gas concentration

Gas Conc Time, sec
0to 93.6 300
93.6tc 0 300

Avg time 300.00 sec

2 times response = - 600.00 sec

ArfrirRdri it drie s dedeirie e de feieie feirie i

dedrdririciniciedeioieiriedr  riricicicdriciricdeinicieds deirinicicicicioiricicicicoirke. Sk RNk W

Analyzer Calibration Data

Analyzer Analyzer
Cylinder Calibration - Absolute Calibration
Value ppm Value ppm Difference : Error, %
0.00 -0.69 0.69 0.35%
93.60 90.15 3.45 1.72%
180.10 192.12 2.02 1.01%
: Allowable Value 2.00%

o - GUARDIAN SYSTEMS inc




GUARDIAN *SYSTEMS *INCORPORATED )
P.0.BOX 190

LEEDS, AL 35094
205-699-6647

G5

Run #1
3-9-93
Data Logger Reading for Chattahoochee Brick Kiln Exhaust
Uncorrected Corrected
' PPM Reading PPM Reading
Reading Date Time As SO2 As SO2
1 03/09/93 09:16:59 87.1 88.73
2 03/09/93 09:17:29 84.4 85.87
3 03/09/93 09:17:59 84.1 85.65
4 03/09/93 09:18:29 83.2 84.60
5 03/09/93 09:18:59 85.8 87.35
6 03/09/93 09:19:29 90.2 92.01
7 03/09/93 09:19:58 91.8 93.70
8 03/09/93 09:20:29 94.1 96.13
9 03/09/93 09:20:5¢9 95.8 97.93
10 03/09/93 09:21:29 96.1 98.25
11 03/09/93 09:21:59 96.0 : 98.14
12 03/09/93 09:22:29 96.9 99.10
13 . 03/09/83 09:22:59 96.2 98.36
14 03/09/93 09:23:29 . 95.2 97.30
15 03/09/93 09:23:59 91.8 93.70
16 03/09/93 09:24:29 88.2 89.89
17 03/09/93 09:24:59 87.1 88.73
18 03/09/93 09:25:29 87.3 88.94
19 03/09/93 09:25:59 86.3 87.88
20 03/08/93 09:26:29 86.2 B7.77
21 03/09/93 09:26:59 84.2 85.66
22 03/09/93 09:27:29 85.3 86.82
23 03/09/93 09:27:59 85.6 87.14
24 03/09/93 09:28:29 86.0 87.56
25 03/09/93 09:28:59 88.1 89.79
26 03/09/93 09:29:29 90.2 92.01
27 03/09/93 09:29:59 90.2 92.01
~ 28 03/09/93 09:30:29 90.3 : 921
- 29 03/09/93 09:30:59 92.1 94.02
30 03/09/93 09:31:29 92.6 94.55
31 03/09/93 09:31:59 93.2 95.18
32 03/09/93 09:32:29 94.4 96.45
33 03/09/93 09:32:59 95.3 97.40
34 03/09/93 09:33:2¢ 95.9 98.04
35 03/09/93 09:33:59 96.1 98.25
36 03/09/93 09:34:29 94.2 96.24
e e300 24,50 2.5 94 dd. )
-2~ GUARDIAN SYSTEMS NG
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38 03/09/93 09:35:29 93.8 95.92 \
39 03/09/93 09:35:59 91.6 93.49
40 03/09/93 09:36:29 80.2 92.01
41 03/09/93 09:36:59 88.1 88.79
42 03/09/93 09:37:29 86.3 87.88
43 03/09/93 09:37:59 86.2 87.77
44 03/09/93 09:38:29 86.3 87.88
45 03/09/93 09:38:59 86.4 87.99
46 03/09/93 09:39:29 86.2 87.77
47 03/09/93 09:39:59 86.5 88.09
48 03/09/93 09:40:29 86.1 87.67
49 03/09/93 08:40:59 86.2 87.77
50 03/09/93 09:41:29 86.5 88.09
51 03/09/93 09:41:59 86.1 87.67
52 03/09/93 09:42:29 86.5 88.09
53 03/09/93 09:42:59 87.6 89.26
54 03/09/93 09:43:29 88.1 89.79
55 03/09/93 09:43:59 88.2 89.89
56 03/09/93 09:44:30 88.0 89.68
57 03/09/93 09:44:59 87.6 89.26
58 03/09/93 09:45:29 87.7 89.36
59 03/09/93 09:45:59 87.2 88.83
60 03/09/93 09:46:29 87.5 89.15
61 03/09/93 09:46:59 87.3 88.94
62 03/09/93 09:47:29 87.4 89.04
63 03/09/93 09:47:59 87.3 88.94
64 03/09/93 09:48:29 87.5 89.15
65 03/09/93 09:48:59 87.4 89.04
66 03/09/93 09:49:29 87.3 88.94
67 03/09/93 09:49:59 87.5 89.156
68 03/09/93 09:50:29 87.3 88.94
69 03/09/93 09:50:59 87.3 88.94
70 03/09/93 09:51:29 87.9 89.57
71 03/09/93 09:51:59 88.2 89.89
72 03/09/93 09:52:29 88.1 88.79
73 03/09/93 09:52:59 88.1 89.79
74 03/09/93 09:53:29 87.8 89.47
75 03/09/93 09:53:59 87.5 88.16
76 03/09/93 09:54:29 86.1 87.67
77 03/09/93 09:54:59 86.1 87.67
78 03/09/93 09:55:29 86.5 88.09
79 03/09/93 09:55:598 86.6 88.20
80 03/09/93 09:56:29 87.0 88.62
81 03/09/83 09:56:59 87.2 88.83
82 03/09/93 09:57:29 87.6 89.26
83 03/09/93 08:57:59 85.5 87.03
84 03/09/93 09:58:29 80.5 81.74
85 03/09/93 09:59:00 771 78.15
86 03/09/93 09:59:29 75.2 76.13 . j

<1 ]
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87 03/09/93 09:58:59 76.1 77.08 \
88 03/09/93 10:00:29 78.6 79.73
89 03/09/93 10:00:59 86.2 87.77
90 03/09/93 10:01:30 90.2 92.01
91 03/09/93 10:01:58 91.2 93.07
92 03/09/93 10:02:29 94.3 96.35
93 03/09/93 10:02:59 95.3 97.40
94 03/09/93 10:03:29 97.1 99.31
95 03/09/93 10:03:59 98.1 100.37
96 03/09/93 10:04:29 98.0 100.26
o7 03/09/93 10:04:59 99.5 101.85
98 03/09/93 10:05:29 101.2 103.65
99 03/09/93 10:05:59 102.1 104.60
100 03/09/93 10:06:29 102.0 104.49
101 03/09/93 10:06:59 101.2 103.65
102 03/09/93 10:07:29 100.5 102.91
103 03/09/23 10:07:59 100.3 102.69
104 03/09/93 10:08:30 100.1 102.48
105 03/09/93 10:08:59 101.0 103.44
106 03/09/93 10:09:29 101.3 103.75
107 03/09/93 10:09:58 102.1 104.60
108 03/09/93 10:10:29 103.5 106.08
109 03/09/93 10:10:59 104.2 106.82
110 03/09/93 10:11:29 105.1 107.77
111 03/09/93 10:11:58 105.6 108.30
112 03/09/93 10:12:28 105.2 107.88
113 03/09/93 10:12:59 104.8 107.46
114 03/09/93 10:13:29 104.1 108.72
115 03/09/93 10:13:59 104.0 106.61
116 03/09/93 10:14:29 104.3 106.93
117 03/09/93 10:14:59 104.2 106.82
118 03/09/93 10:16:29 105.3 107.99
119 03/09/93 10:15:59 105.7 108.41
120 03/09/93 10:16:29 106.1 108.83
121 03/09/93 10:16:59 106.8 109.57
122 03/09/93 10:17:29 106.9 109.68
123 03/09/93 10:17:59 106.8 109.57
124 03/09/93 10:18:29 106.8 109.57
125 03/09/93 10:18:59 106.4 109.15
126 03/09/93 10:19:29 106.2 108.94
127 03/09/93 10:19:58 106.0 108.73
128 03/09/93 10:20:29 106.2 108.94
129 03/09/93 10:20:59 108.1 108.83
130 03/09/93 10:21:29 108.1 108.83
131 03/09/93 10:21:59 105.8 108.51
132 03/09/83 10:22:29 105.3 107.99
133 03/09/93 10:22:59 105.2 107.88
134 03/09/93 10:23:29 105.0 107.67
135 03/09/93 10:23:58 105.3 107.89 )

[ ]
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/ 136 03/09/93 10:24.29 105.6 108.30 \
137 03/09/93 10:24:59 105.7 108.41
138 03/09/93 10:25:29 106.0 108.73
139 03/09/93 10:25:59 106.2 108.94
140 03/09/93 10.:26:29 106.5 109.26
141 03/09/93 10.26:59 107.0 109.78
142 03/09/93 10:27:29 1071 109.89
143 03/09/93 10:27:59 107.2 110.00
144 03/09/93 10:28:29 107.1 109.89
145 03/09/93 10:28:59 107.5 110.31
146 03/09/93 10:29:29 107.7 110.53
147 03/09/93 10:29:59 107.9 110.74
148 03/09/93 10:30:29 107.8 110.63
149 03/09/93 10:30:59 107.8 110.63
150 03/09/93 10:31:29 107.6 110.42
151 03/09/93 10:31:59 107.8 110.63
152 03/09/93 10:32:29 107.9 110.74
153 03/09/93 10:32:59 108.1 110.95
154 03/09/93 10:33:29 109.0 111.90
155 03/09/93 10:33:59 109.1 112.01
156 03/09/93 10:34:29 108.6 111.48
157 03/09/93 10:34:59 108.2 111.05
158 03/09/93 10.35:29 108.1 110.95
159 d 03/09/93 10:35:59 107.9. 110.74
160 03/09/93 10:36:29 .107.8 110.63
161 03/09/93 10:36:59 108.2 108.94
162 03/09/93 10:37:29 102.1 104.60
163 03/09/93 10:37:59 97.2 99.41
164 03/09/93 10:38:29 95.2 97.30
165 03/09/93 10:38:59 95.3 97.40
166 03/09/93 10:39:29 95.3 97.40
167 03/09/93 10:39:59 100.1 102.48
168 03/09/93 10:40:29 106.2 108.94
169 03/09/93 10:40:59 110.1 113.06
170 03/09/93 10:41:29 112.0 115.08
171 03/09/93 10:41:59 112.1 115.18
172 03/09/93 10:42:29 112.2 115.29
173 03/09/93 10:42:59 110.6 113.59
174 03/09/93 10:43:29 110.8 113.81
175 03/09/93 10:43:59 110.2 113.17
176 03/09/93 10:44:29 110.1 113.06
177 03/09/93 10:44:59 110.1 113.06
178 03/09/93 10:45:29 109.8 112.75
179 03/09/93 10:45:59 109.2 112.11
180 03/09/93 10:46:29 109.1 112.01

Average 96.58 98.76
- )
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Analyzer Initial Final
Calib Value  Initial Final S S Bias S S Bias O Drift Cal Drift
pPpm Value ppm Value ppm Error, % Error, % Error, % Error, %
-0.69 1.83 4.67 1.26% 2.68% 1.42%
90.15 89.70 93.71 -0.23% 1.78% 2.01%
Allowable Values 5.00% 5.00% 3.00% 3.00%
Span Value 200 ppm Gas Concentration, ppm 98.76

System Calibration Bias and Drift Data

/
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4 GUARDIAN*SYSTEMS *INCORPORATED

P.0. BOX 190
LEEDS, AL 35094
205-699-6647

NOx
Data Logger Reading for Chattahoochee Brick Kiln Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type ID# Expiration
Mid Scott 125.4 Nitrogen Stainless ALM 010156 4-30-93

Special

Gases
e s e s e 2 S R e e S S s S
High Scott 240.0 Nitrogen Stainless  AAL9551 1-1-94

Special

Gases

T B e B T o i e e o o O R

Response Time Determinations based on 95% of step change in gas concentration

Gas Conc Time, sec
O0to 1254 120
125.4t0 0 120
Avg time 120.00 sec
2 times response = 240.00 sec

Fedriedrieirirfriririnirink dricinicieiciciniioicioiek

Analyzer Calibration Data

~N

Analyzer Analyzer
Cylinder Calibration Absolute - Calibration
Value ppm Value ppm Difference : Error, %
0.00 0.04 0.04 0.02%
125.40 123.18 2.22 0.89%
240.00 239.99 0.01 0.00%
Allowable Value 2.00%
s -17- GUARDIAN SYSTEMS Inc




4 GUARDIAN *SYSTEMS *INCORPORATED )
P.O0. BOX 190
LEEDS, AL 35094
205-699-6647

Run #1
3-9-93
Data Logger Reading for Chattahocochee Brick Kiin Exhaust
Uncorrected Corrected
PPM Reading PPM Reading
Reading Date Time As NOx As NOx
1 03/09/93 09:16:59 25.20 27.44
2 03/09/93 08:17:29 26.30 28.60
3 03/09/93 09:17:59 27.80 30.18
4 03/09/93 09:18:29 28.30 30.71
5 03/09/93 09:18:59 31.20 33.77
8 03/09/93 09:19:29 32.20 34.82
7 03/09/93 09:19:59 33.00 35.67
8 03/09/93 09:20:29 33.50 36.19
9 03/09/93 09:20:59 33.50 36.19
10 03/09/93 09:21:29 33.50 36.19
11 03/09/93 09:21.59 33.50 36.19
12 03/09/93 09:22:29 33.50 36.19
13 03/09/93 09:22:59 33.50 36.19
14 03/09/93 09:23:29 33.50 36.19
15 03/09/93 09:23:59 33.50 36.19
16 03/09/93 09:24:29 33.50 36.19
17 03/09/93 09:24:59 33.50 36.19
18- 03/09/93 09:25:29 33.50 36.19
19 03/09/93 09:25:59 33.50 36.19
20 03/09/93 09:26:29 33.50 36.19
21 03/09/33 09:26:59 33.50 36.18
22 03/09/93 09:27:29 - 33.50 36.18
23 03/09/83 09:27:59 33.50 36.19
24 03/09/93 09:28:29 33.50 36.19
25 03/09/93 09:28:59 33.50 36.19
26 03/09/93 09:29:29 33.50 36.19
27 - 03/09/93 09:29:59 33.50 36.19
28 03/09/93 09:30:29 33.50 36.19
29 03/09/93 09:30:59 33.50 36.19
30 03/09/93 09:31:29 33.50 36.19
31 03/09/93 09:31:59 33.50 36.19
32 03/09/93 09:32:29 33.50 36.19
33 03/09/93 09:32:59 33.50 36.19
34 03/08/93 09:33:29 33.50 36.19
35 03/09/93 09:33:59 33.50 36.19
k 36 03/09/93 09:34.29 33.50 36.19
3Z Q309/93 . 18:24:80 33 80 368 19 /
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38 03/09/93 09:35:29 33.50 36.19 \
39 03/09/93 09:35:59 33.50 36.19
40 03/09/83 09:36:29 33.80 36.19
41 03/09/93 09:36:59 33.50 36.19
42 03/09/93 09:37:29 33.50 36.19
43 03/09/93 09:37:59 33.50 36.19
44 03/09/93 09:38:29 33.50 36.19
45 03/09/93 09:38:59 33.50 36.19
46 03/09/93 09:38:29 33.50 36.19
47 03/09/93 09:39:59 33.50 36.19
48 03/09/93 09:40:29 33.50 36.19
49 03/09/93 09:40:59 33.50 36.19
50 03/09/93 09:41:29 33.50 36.19
51 03/09/93 09:41:59 33.50 36.19
52 03/09/93 09:42:29 33.50 36.19
53 03/09/93 09:42:59 33.50 36.19
54 03/09/93 09:43:29 33.50 36.19
55 03/09/93 09:43:59 33.50 36.19
56 03/09/93 09:44:30 33.50 36.19
57 03/09/93 09:44:59 33.50 36.19
58 03/09/93 09:45:29 33.50 36.19
59 03/09/93 09:45:59 33.50 36.19
60 03/09/93 09:46:29 33.50 36.1¢
61 03/09/93 09:46:59 33.50 36.19
62 03/09/93 09:47:29 33.50 36.18
63 03/09/93 09:47:59 33.50 36.1¢
64 03/09/93 09:48:29 33.50 36.1¢
65 03/09/93 09:48:59 33.50 36.19
66 03/09/93 09:49:29 33.50 36.19
67 03/09/93 09:49:59 33.50 36.19
68 03/09/93 09:50:29 33.50 36.19
69 03/09/93 09:50:59 33.50 36.19
70 03/09/93 09:51:29 33.50 36.19
71 03/09/83 09:51:59 33.50 36.19
72 03/09/93 09:52:29 33.50 36.19
73 03/09/83 09:52:59 33.50 36.19
74 03/09/93 09:53:29 33.50 36.19
75 03/09/93 09:53:59 33.50 36.19
76 03/09/93 09:54:29 33.50 36.19
77 03/09/93 09:54:59 33.50 36.19
78 03/09/93 09:55:29 33.50 36.1¢
79 03/09/93 09:55:59 37.75 40.67
80 03/09/93 09:56:29 37.75 40.67
81 03/09/93 09:56:59 37.75 40.67
82 03/09/93 09:57:29 37.75 40.67
83 03/09/983 09:57:59 37.75 40.67
84 03/09/93 09:58:28 37.75 40.67
85 03/09/93 09:59:00 35.00 37.77
86 03/09/93 09:59:29 29.25 31.71 )

5
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87 03/09/93 09:59:59 26.50 28.81 \
88 03/09/93 10:00:29 25.25 27.50
89 03/09/93 10:00:59 23.50 25.65
90 03/09/83 10:01:30 23.50 25.65
91 03/09/93 10:01:59 23.50 25.65
92 03/09/93 10:02:29 25.25 27.50
93 03/09/93 10:02:59 32.50 35.14
94 03/09/93 10:03:29 35.50 38.30
85 03/09/93 10:03:59 37.75 40.67
96 03/09/93 10:04:29 37.75 40.67
97 03/09/93 10:04:59 37.75 40.67
98 03/02/83 10:05:29 37.75 40.67
99 03/09/93 10:05:59 37.75 40.67
100 03/09/93 10:06:29 37.75 40.67
101 03/09/93 10:06:59 37.75 40.67
102 03/09/93 10:07:29 37.75 40.67
103 03/09/93 10:07:59 37.75 40.67
104 03/09/93 10:08:30 37.75 40.67
105 03/09/93 10:08:59 37.75 40.67
106 03/09/93 10:09:29 37.75 40.67
107 03/09/93 10:09:59 37.75 40.67
108 03/09/93 10:10:29 37.75 40.67
109 03/09/93 10:10:59 37.75 40.67
110 03/08/93 10:11:29 37.75 40.67
111 03/09/93 10:11:59 37.75 40.67
112 03/09/93 10:12:29 37.75 40.67
113 03/09/93 10:12:59 37.75 40.67
114 03/09/93 10:13:29 37.75 40.67
115 03/09/93 10:13:59 37.75 40.67
116 03/09/93 10:14:29 37.75 40.67
117 03/09/93 10:14:58 37.75 40.67
118 03/09/83 10:15:29 37.75 40.67
119 03/09/93 10:15:59 37.75 40.67
120 03/09/93 10:16:29 37.75 40.67
121 03/09/93 10:16:59 37.75 40.67
122 03/09/93 10:17:29 37.75 40.67
123 03/09/93 10:17:59 37.75 40.67
124 03/09/93 10:18:29 37.75 40.67
125 03/09/93 10:18:59 37.75 40.67
126 03/09/93 10:19:29 37.75 40.67
127 03/09/93 10:19:59 37.75 40.67
128 03/09/93 10:20:29 37.75 40.67
129 03/09/93 10:20:59 37.75 40.67
130 03/09/93 10:21:29 37.75 40.67
131 03/09/93 10:21:59 37.75 40.67
132 03/09/83 10:22:29 37.75 40.67
133 03/09/93 10:22:59 37.75 40.67
134 03/09/93 10:23:29 37.75 40.67
135 03/09/93 10:23:59 37.75 40.67 )
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136 03/09/93 10:24:29 37.75 40.67 \
137 03/09/93 10:24:59 37.75 40.67
138 03/09/93 10:25:29 37.75 40.67
139 03/09/93 10:25:59 37.75 40.67
140 03/09/93 10:26:29 37.75 40.67
141 03/09/93 10:26:59 37.75 40.67
142 03/09/93 10:27:29 37.75 40.67
143 03/09/93 10:27:59 37.75 40.67
144 03/09/93 10:28:29 37.75 40.67
145 03/09/93 10:28:59 37.75 40.67
146 03/09/93 10:29:29 37.75 40.67
147 03/09/93 10:29:59 37.75 40.67
148 03/09/93 10.30:29 37.75 40.67
149 03/09/93 10:30:59 37.75 40.67
150 03/09/93 10:31:29 37.75 40.67
151 03/09/93 10:31:59 37.75 40.67
1562 03/09/93 10:32:29 37.75 40.67
153 03/09/93 10:32:59 37.75 40.67
154 03/09/93 10:33:29 37.75 40.67
165 03/09/93 10:33:569 37.75 40.67
156 03/09/93 10:34:29 37.75 40.67
157 03/09/93 10:34.:59 37.75 40.67
158 03/09/93 10:35:29 37.75 40.67
159 03/09/93 10:35:59 37.75 40.67
160 03/09/93 10:36:29 37.75 40.67
161 03/09/93 10:36:59 37.75 40.67
162 03/09/93 10:37:29 37.25 40.15
163 03/09/93 10:37:59 31.5 34.08
164 03/09/93 10:38:29 26.25 28.55
165 03/09/93 10:38:59 23.25 25.39
166 03/09/93 10:39:29 23.25 25.39
167 03/09/93 10:39:59 23.25 25.39
168 03/09/93 10:40:29 23.25 25.39
169 03/09/93 10:40:59 28.00 30.39
170 03/09/93 10:41:29 33.00 35.67
171 03/09/93 10:41:58 34.25 36.98
172 03/09/93 10:42:29 35.50 38.30
173 03/09/93 10:42:59 36.50 38.30
174 03/09/93 10:43:29 35.50 38.30
175 03/09/93 10:43:59 35.50 38.30
176 03/09/93 10:44:29 35.50 38.30
177 03/09/93 10:44:59 35.50 38.30
178 03/09/93 10:45:29 35.50 38.30
179 03/09/93 10:45:59 35.50 38.30
180 03/09/93 10:46:29 35.50 38.30
Average 34.56 37.31
_/
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System Calibration Bias and Drift Data

Analyzer Initial Final
Calib Value Initial Final S S Bias S S Bias 0 Drift Cal Drrift
Ppm Vailue ppm Value ppm Error, % Error, % Error; % Error, %
0.04 -0.77 -0.89 -0.32% -0.37% -0.05%
123.18 118.23 118.00 -1.98% -2.07% -0.09%
Allowable Values 5.00% 5.00% 3.00% 3.00%
Span Value 250 ppm Gas Concentration, ppm 37.31

\_ | )
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4 GUARDIAN*SYSTEMS * INCORPORATED

P.O0. BOX 190
LEEDS, AL 35094
205-699-6647
Bag Sample for Chattahoochee Brick Kiln Exhaust

Tag Conc. Carrier Container Cylinder Date of
Level Vendor PPM Gas Type 1D# Expiration
Low AIRCO 296.0 Nitrogen Steel CC49196 None
S i o o R e o o o e o o o o o o ol o o o e e a n o e a am am  on a a n o
Mid AIRCO 613.0 Steel CC-3513 None
o o o o o o o o e o e o o i
. High AIRCO 867.0 Nitrogen Steel CC-14636 None

B R e G e o o o o o B

Response Time Determinations based on 95% of 867 from O

Start Time, sec Stop Time, sec
0 85
0 86
Avg time 85.50 sec
2 time response = 171.00 sec
s 23— GUARDIAN SYSTEMS INC
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GUARDIAN*SYSTEMS *INCORPORATED
P.O.BOX 190
LEEDS, AL 35094

205-699-6647
Run #1
3-9-93
Bag Sample for Chattahoochee Brick Kiin Exhaust
With silica gel & ascarite

] G D G i B G D D D G D N D NN N AR W =N EN
!

PPM Reading
Reading Chart Rd Multipler As CO
1 13.6 10.0 135
2 13.5 10.0 135
3 13.5 10.0 135
Average 135.0
% CO2 from orsat 3.6

et e S e s S s
Analyzer Calibration Data

- Cylinder

Vaiue ppm

0.0
296.0
613.0
867.0

Analyzer
Calib
Value ppm

5.00
870.00

Initial
Vaiue ppm

5.00
870.00

Allowable Values

Span Value

-

1000 ppm

Analyzer Analyzer
Calib Absolute Calib
Value ppm Difference Error, %
5.00 5.00 0.50%
300.00 4.00 0.40%
605.00 8.00 0.80%
870.00 3.00 0.30%
Allowable Value 2.00%
Initial Final
Final S S Bias S S Bias O Drift  Cal Drift
Value ppm Error, % Error, % Error, % Error, %
5.00 0.00% 0.00% 0.00%
870.00 0.00% 0.00% 0.00%
5.00% 5.00% 3.00% 3.00%
Gas Concentration, ppm 130.14

/
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4 GUARDIAN*SYSTEMS *INCORPORATED

P.0.BOX 190
LEEDS, AL 35094
205-699-6647

voC
Data LLogger Reading for Chattahoochee Brick Kiln Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type ID# Expiration
Low Scott 24.94 Nitrogen Stainless AAL-3924 - 5-2-93

Special :

Gases
R o o e e
Mid Scott" 54.99 Nitrogen Stainless AAL-13169 5-2-93

Special

Gases
e e o T T o o o T o ot S o O S e
High Scott 85.29 Nitrogen Stainiess  ALM-010501 7-21-93

Special

Gases

o o T o R E L E RS R eSS S AR S WA o

Response Time Determinations based on 95% of step change in gas concentration

SrdrAriririeir R i iricdririe dririoieirivieiriricicirirk:

Cylinder
Value ppm
0.00
24.94
54.99
85.29

\

Analyzer Calibration Data

Analyzer
Calibration
Value ppm

0.02
25.20
58.00
85.20

Gas Conc Time, sec
0to0 85.29 38
0to 85.29 38
0 to 85.29 37
Avg time 37.67 sec
2 times response = 75.33 sec

Ak irirk dr e A W

Seiririciriedrieicicieirieiek ekt frie i i el

Analyzer
Absolute Calibration
Difference Error, %
0.02 0.02%
0.26 0.26%
3.01 3.01%
0.09 0.09%

Allowable Value

5.00% )

GSs

-25-

GUARDIAN SYSTEMS Inc




i
i
i
||
i\
3
4
]
o
H
i
i
W

H

) -

-

GUARDIAN * SYSTEMS * INCORPORATED )
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

[

Run #1
3-9-93
Data Logger Reading for Chattahoochee Brick Kiln Exhaust
Uncorrected Corrected
PPM Reading PPM Reading
Reading Date Time VOC as Propane VOC as Carbon
1 03/09/93 09:16:59 1.12 3.36
2 03/09/93 09:17:29 1.18 3.54
3 03/09/93 09:17:58 1.21 3.63
4 03/09/93 09:18:29 1.23 3.69
5 03/09/93 09:18:59 1.18 3.57
6 03/09/93 09:19:29 1.24 3.72
7 03/09/93 09:19:59 1.28 3.84
8 - 03/09/93 09:20:29 1.31 3.93
9 03/09/93 09:20:59 1.32 3.96
10 03/09/93 09:21:29 1.29 3.87
11 03/09/93 09:21:59 1.36 408
12 03/09/93 09:22:29 1.33 3.99
13 03/09/93 09:22:59 ~1.30 3.90
14 03/09/93 09:23:29 1.27 3.81
15 03/09/93 09:23:59 1.24 3.72
16 03/09/93 09:24:29 1.20 3.60
17 03/08/93 09:24:59 1.19 3.57
18 03/09/93 09:25:29 1.17 3.51
19 03/09/93 09:25:59 1.12 3.36
20- 03/09/93 09:26:29 1.15 3.45
21 03/09/93 09:26.59 1.19 3.57
22 03/09/93 09:27:29 1.21 3.63
23 03/09/93 09:27:59 1.25 3.75
24 03/09/93 09:28:29 1.27 3.81
25 03/09/93 09:28:59 1.28 3.84
26 03/09/93 09:29:29 1.23 3.69
27 03/09/93 09:29:59 1.26 3.78
28 03/09/93 09:30:28 1.33 3.99
29 03/09/93 09:30:59 1.37 411
30 03/09/93 09:31:29 1.35 4.05
31 03/09/93 09:31:59 1.39 417
32 03/09/93 09:32:29 1.41 423
33 ' 03/09/93 09:32:59 1.39 417
34 03/09/93 09:33:29 1.36 4.08
35 03/09/93 09:33:59 1.34 4.02
36 03/09/93 09:34:29 1.35 4.05
- D308458-05=34- 55 = Mol W 3.84 J
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38 03/09/93 09:35:29 1.22 3.66
39 03/09/93 09:35:59 1.21 3.63
40 03/09/23 09:36:29 1.29 3.87
41 03/09/93 09:36:59 1.28 3.84
42 03/09/93 09:37:29 1.26 3.78
43 03/09/93 09:37:59 1.41 4.23
44 03/09/93 09:38:29 1.47 4.4
45 03/09/93 09:38:59 1.45 4.35
46 03/09/93 09:39:29 1.44 4.32
47 03/08/93 09:39:58 1.42 4.26
48 03/09/93 09:40:29 1.37 4.1
49 03/09/93 09:40:59 1.34 4.02
50 03/09/93 09:41:29 1.31 3.93
51 03/09/93 09:41:59 1.28 3.84
52 03/09/93 09:42:29 1.26 3.78
53 03/09/93 09:42:59 1.28 3.87
54 03/09/93 09:43:29 1.36 4.08
55 03/09/93 09:43:59 1.33 3.99
56 03/09/93 09:44:30 1.30 3.80
57 03/09/93 09:44:59 1.27 3.81
38 03/09/93 09:45:29 1.24 3.72
58 03/09/93 09:45:59 1.20 3.60
60 03/09/93 09:46:29 1.19 3.57
61 03/09/93 09:46:59 1.17 3.91
62 03/09/83 09:47:29 1.12 3.36
63 03/05/93 09:47:59 1.15 3.45
64 03/09/93 09:48:29 1.19 3.57
65 03/09/93 09:48:59 1.21 3.63
66 03/09/93 09:49:29 1.25 3.75
67 03/09/93 09:49:59 1.27 3.81
68 03/09/93 09:50:29 1.28 3.84
69 03/09/93 09:50:59 1.23 3.69
70 03/09/93 09:51:29 1.26 3.78
71 03/09/93 09:51:59 1.33 3.89
72 03/09/93 09:52:29 1.37 4.1
73 03/09/93 09:562:59 1.35 4.05
74 03/09/93 09:53:29 1.39 4.17
75 03/09/93 09:53:59 1.41 4.23
76 03/09/93 09:54:29 1.39 4.17
77 03/09/93 09:54:59 1.36 4.08
78 03/09/93 09:55:29 1.34 4.02
79 03/09/93 09:55:59 1.35 4.05
80 03/09/93 09:56:29 1.28 3.84
81 03/08/83 09:56:59 1.22 3.66
82 03/09/93 09:57:29 1.23 3.69
83 03/09/23 09:57:59 1.19 3.57
84 03/09/93 09:58:29 1.24 3.72
85 03/09/93 09:59:00 1.28 3.84
86 03/09/93 09:58:29 1.31 3.93

GUARDIAN SYSTEMVSInc




ST

Rl

el

bt

TR i B e, T 2 .

E N

| S

- - ° g e BN - - e v .
'
i

ey T

¢ A

¥

T3 e .

87

88
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90

91

92

93

94

95

96

97

g8

9g
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

03/09/93 09:59:59
03/09/93 10:00:29
03/09/93 10:00:59
03/09/93 10:01:30
03/09/93 10:01:59
03/09/93 10:02:29
03/09/23 10:02:59
03/09/93 10:03:29
03/09/93 10:03:59
03/09/93 10:04:29
03/09/93 10:04:59
03/09/93 10:05:29
03/09/93 10:05:59
03/09/93 10:06:29
03/09/93 10:06:59
03/09/93 10:07:29
03/09/93 10:07:59
03/09/93 10:08:30
03/09/93 10:08:59
03/09/93 10:09:29
03/09/93 10:09:59
03/09/93 10:10:29
03/09/93 10:10:59
03/09/93 10:11:29

. 03/09/93 10:11:59

03/09/93 10:12:29
03/09/93 10:12:59
03/09/93 10:13:29
03/09/93 10:13:59
03/09/93 10:14:29
03/09/93 10:14:59
03/09/93 10:15:29
03/09/93 10:15:59
03/09/93 10:16:29
03/09/93 10:16:59
03/09/93 10:17:29
03/09/93 10:17:59
03/09/93 10:18:29
03/09/93 10:18:59
03/09/93 10:19:29
03/09/93 10:19:59
03/09/93 10:20:29
03/08/93 10:20:59
03/09/93 10:21:29
03/09/93 10:21:59
03/09/93 10:22:29
03/09/93 10:22:59
03/09/93 10:23:29
03/09/93 10:23:59

NN 2L NN WWONWWWWRNNNNN 22 222D WWWN W
BN YR BN O R o N N0 RIS B OONOIBOODRIRIOOANNOOEIELDON

3.96
3.87
4.08
3.99
3.90
3.81
3.72
3.60
3.57
3.51
3.36
3.45
3.57
3.63
3.75
3.81
3.84
3.69
3.78
3.99
4.11
4.05
3.96
3.87
4.08
3.99
3.90
3.81
3.72
3.60
3.57
3.51
3.36
3.45
3.57
3.63
3.75
3.81
3.84

3.69
3.78
3.99
4.11
4.05
3.63
3.75
3.81
3.84
3.69
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137
138
139
140

141

142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

03/09/93 10:24:29
03/09/93 10:24:58
03/09/93 10:25:29
03/09/93 10:25:59
03/09/93 10:26:29
03/09/93 10:26:58
03/09/93 10:27:29
03/09/93 10:27:59
03/09/93 10:28:29
03/09/93 10:28:59
03/09/93 10:29:29
03/09/83 10:29:59
03/09/93 10:30:29
03/09/93 10:30:59
03/09/93 10:31:29
03/09/93 10:31:59
03/09/93 10:32:29
03/09/93 10:32:59
03/09/83 10:33:29
03/09/23 10:33:59
03/09/93 10:34:29
03/09/93 10:34:59
03/09/93 10:35:29
03/09/93 10:35:59
03/09/93 10:36:29
03/09/93 10:36:59
03/09/93 10:37:29
03/09/93 10:37:59
03/09/93 10:38:29
03/09/93 10:38:59
03/09/93 10:39:29
03/09/93 10:39:59
03/09/93 10:40:29
03/09/93 10:40:58
03/09/93 10:41:29
03/09/93 10:41:58
03/09/93 10:42:29
03/09/93 10:42:59
03/09/93 10:43:29
03/09/93 10:43:59
03/09/93 10:44:29
03/09/93 10:44:59
03/09/93 10:45:29
03/09/93 10:45:59
03/08/83 10:46:29

Average

WWWNMMNWWWABRBRBRRANMNMOMOMBMIONNNDDNDODNODONMNMNRNDODNODNDND W WL W WWN

-t
N
<o

3.78 )

3.99
4.17
4.23
4.17
4.08
4.02
4.05
3.84
3.66
3.63
3.87
3.84
3.84
3.66
3.63
3.87
3.84
3.84
3.66
3.63
3.87
3.84
3.84
3.66
3.63
3.87
3.84
3.84 ”
3.81
3.78
4.23
4.41
4.35
4.32
4.26
4.11
4.02
3.93
3.84
3.78
3.87
4.08
3.99
3.20

3.85

.

3]
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System Calibration Bias and Drift Data

c-+++++++ e e s e o o L e e \

Analyzer
Calib Vaiue Initial Final 0 Drift Cal Drift
pPpm Value ppm Value ppm Error, % Error, %
0.02 0.02 0.05 0.03%
58.00 50.00 50.50 0.50%
Allowable Values 3.00% 3.00%
Span Value 100 ppm Gas Concentration, ppm as carbon 3.85
o : -30- GUARDIAN SYSTEMSInc
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4 GUARDIAN*SYSTEMS *INCORPORATED )
P.O. BOX 190

LEEDS, AL 35094
205-699-6647

S0O2
Data Logger Reading for Chattahoochee Brick Dryer Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type ID# Expiration
Mid Scott 93.6 Nitrogen Stainless ALM 008182 5-6-93

Special

Gases
o o o ot et o ot o T b o o o o o o o
High Scott 190.1 Nitrogen Stainless ALM 010156 4-30-93

Special

Gases -

T L s e o o S o

Response Time Determinations based on 95% of step change in gas concentration

Gas Conc Time, sec
0 to 190.1 286
190.1t0o 0 292
Avg time 289.00 sec
2 times response = 578.00 sec

Adrdriririedrfede W e iy dedeinieiriedrirdcininieick: Ak W R iR A drieheirdnieieie e R dedeinls  deiedeedeinied deirded il

Analyzer Calibration Data

Analyzer Analyzer
Cylinder Calibration Absolute Calibration
Value ppm Vaiue ppm Difference ‘ Error, %
0.00 1.00 1.00 0.50%
93.60 91.90 1.70 0.85%
190.10 191.40 1.30 0.65%
Allowable Vaiue 2.00%
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GUARDIAN *SYSTEMS *"INCORPORATED )
P.O. BOX 190
LEEDS, AL 35094
205-699-6647
Run #1
3-9-93
Data Logger Reading for Chattahoochee Brick Dryer Exhaust
Uncorrected Corrected
PPM Reading PPM Reading
Reading Date Time As SO2 As SO2
1 03/09/93 14:54.52 -1.20 -0.00
2 03/09/93 14:55:22 -1.20 -0.00
3 03/09/93 14:55:52 -1.20 -0.00
4 03/09/93 14:56:22 -1.20 -0.00
5 03/09/93 14:56:52 -1.20 -0.00
6 03/09/93 14:57:22 -1.20 -0.00
7 03/09/93 14:57:52 - -1.20 -0.00
8 03/09/93 14:58:22 -1.20 -0.00
] 03/09/93 14:58.52 -1.20 -0.00
10 03/09/93 14:59:22 -1.20 -0.00
11 03/09/93 14:59:52 -1.20 -0.00
12 03/09/93 15.00:22 -1.20 -0.00
13 03/09/93 15:00:52 -1.20 -0.00
14 03/09/93 15:01:23 -1.20 - -0.00
15 03/09/93 15:01:52 -1.20 -0.00
16 03/09/93 15:02:22 -1.20 -0.00
17 03/09/93 15:02:52 -1.20 -0.00
18 03/09/93 15:03:22 -1.20 -0.00
19 -03/09/93 15:03:52 -1.20 -0.00
20 03/09/93 15:04:22 -1.20 -0.00
21 03/09/93 15:04:52 -1.20 -0.00
22 03/09/93 15:05:22 -1.20 -0.00
23 03/09/93 15:05:52 -1.20 -0.00
24 03/09/93 15:06:22 -1.20 -0.00
25 03/09/93 15:06:52 -1.20 -0.00
26 03/09/93 15:07:22 -1.20 -0.00
27 03/09/93 15:07:52 -1.20 -0.00
28 03/09/93 15:08:22 -1.20 -0.00
29 03/09/93 15.08:52 -1.20 -0.00
30 03/09/93 15:09:23 -1.20 -0.00
31 03/09/93 15:09:52 -1.20 -0.00
32 03/09/93 15:10:22 -1.20 -0.00
33 03/09/93 15:10:52 -1.20 -0.00
34 03/09/93 15:11:22 -1.20 -0.00
35 03/09/93 15:11:52 -1.20 -0.00
\ 36 03/09/93 15:12:22 -1.20 -0.00
3% 03/00/03-45:42:52 1.20 _oon J
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38 03/09/93 15:13:22 -1.20

- 39 03/09/93 15:13:52 -1.20 -0.00
40 03/09/93 15:14:22 -1.20 -0.00
41 03/09/93 15:14:52 -1.20 -0.00
42 03/09/93 15:15:22 -1.20 -0.00
43 03/09/93 15:15:52 -1.20 -0.00
44 03/09/93 15:16:22 -1.20 -0.00
45 03/09/93 15:16:52 -1.20 -0.00
46 03/09/93 15:17:22 -1.20 -0.00
47 03/09/93 15:17:52 -1.20 -0.00
48 03/09/93 15:18:22 -1.20 -0.00
49 03/09/93 15:18:52 -1.20 -0.00
50 03/09/93 15:19:22 -1.20 -0.00
51 03/09/93 15:19:52 -1.20 -0.00
52 03/09/93 15:20:22 -1.20 -0.00
53 03/09/93 15:20:52 -1.20 -0.00
54 03/09/93 15:21:22 -1.20 -0.00
55 03/09/93 15:21:52 -1.20 -0.00
56 03/09/93 15:22:22 -1.20 -0.00
57 03/09/93 15:22:52 -1.20 -0.00
58 03/09/93 15:23:22 -1.20 -0.00
59 03/09/93 15:23:52 -1.20 -0.00
60 03/09/93 15:24:22 -1.20 -0.00
61 03/09/93 15:24:52 -1.20 -0.00
62 03/09/93 15:25:22 -1.20 -0.00
63 03/09/93 15:25:52 -1.20 -0.00
64 03/09/93 15:26:22 -1.20 -0.00
65 03/09/93 15:26:52 -1.20 -0.00
66 03/09/93 15:27:22 -1.20 -0.00
67 03/09/93 15:27:52 -1.20 -0.00
68 03/09/93 15:28:22 -1.20 -0.00
69 03/09/93 15:28:52 -1.20 -0.00
70 03/09/93 15:29:22 -1.20 -0.00
71 03/09/93 15:29:52 -1.20 -0.00
72 03/09/93 15:30:22 -1.20 -0.00
73 03/09/93 15:30:52 -1.20 -0.00
74 03/09/93 15:31:22 -1.20 -0.00
75 03/09/93 15:31:52 -1.20 -0.00
76 03/09/93 15:32:22 -1.20 -0.00
77 03/09/93 15:32:52 -1.20 -0.00
78 03/09/93 15:33:22 -1.20 -0.00
79 03/09/93 15:33:52 -1.20 -0.00
80 03/09/93 15:34:22 -1.20 -0.00
81 03/09/93 15:34:52 -1.20 -0.00
82 03/09/93 15:35:22 -1.20 -0.00
83 03/09/93 15:35:52 -1.20 -0.00
84 03/09/93 15:36:22 -1.20 -0.00
85 03/09/93 15:36:52 -1.20 -0.00
86 03/09/93 15:37:22 -1.20 -0.00 -/

G%
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87 03/09/93 15:37:52 -1.20 -0.00 \
88 03/09/93 15:38:22 -1.20 -0.00
89 03/09/93 15:38:52 -1.20 -0.00
90 03/09/93 15:39:22 -1.20 -0.00
91 03/09/93 15:39:52 -1.20 -0.00
92 03/09/93 15:40:22 -1.20 -0.00
93 03/09/93 15:40:52 -1.20 -0.00
94 03/09/93 15:41:22 -1.20 -0.00
95 03/09/93 15:41:52 -1.20 -0.00
96 03/09/93 15:42:22 -1.20 -0.00
97 03/09/93 15:42:52 -1.20 -0.00
98 03/09/93 15:43:22 -1.20 -0.00
99 03/09/93 15:43:52 -1.20 -0.00
100 03/09/93 15:44:22 -1.20 -0.00
101 03/09/93 15:44:52 -1.20 -0.00
102 03/09/93 15:45:22 -1.20 -0.00
103 03/09/93 15:45:52 -1.20 -0.00
104 03/09/93 15:46:22 -1.20 -0.00
105 03/09/93 15:46:52 -1.20 -0.00
106 03/09/93 15:47:22 -1.20 -0.00
107 03/09/93 15:47:52 -1.20 -0.00
108 03/09/93 15:48:22 -1.20 -0.00
109 03/09/93 15:48:52 -1.20 - -0.00
110 03/09/93 15:49:23 -1.20 -0.00
111 . 03/09/93 15:49:52 -1.20 -0.00
112 03/09/93 15:50:22 -1.20 -0.00
113 03/09/93 15:50:52 -1.20 -0.00
114 03/09/93 15:51:22 -1.20 -0.00
115 03/09/93 15:51:53 -1.20 -0.00
116 03/09/93 15:52:22 -1.20 -0.00
117 03/09/93 15:52:52 -1.20 -0.00
118 03/09/93 15:53:22 -1.20 -0.00
119 03/09/93 15:53:52 -1.20 -0.00
120 03/09/93 15:54:22 -1.20 -0.00
121 03/09/93 15:54:52 -1.20 -0.00
122 03/09/93 15:55:22 -1.20 -0.00
123 03/09/93 15:55:52 -1.20 -0.00
124 03/09/93 15:56:22 -1.20 -0.00
125 03/09/93 15:56:53 -1.20 -0.00
126 03/09/93 15:57:22 -1.20 -0.00
127 03/09/93 15:57:52 -1.20 -0.00
128 03/09/93 15:58:22 -1.20 -0.00
129 03/09/93 15:58:52 -1.20 -0.00
130 03/09/93 15:59:22 -1.20 -0.00
131 03/09/93 15:59:52 -1.20 -0.00
132 03/09/93 16:00:22 -1.20 -0.00
133 03/09/93 16:00:52 -1.20 -0.00
134 03/09/93 16:01:22 -1.20 -0.00
135 03/09/93 16:01:52 -1.20 -0.00 /

a%
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( 136 03/09/93 16:02:22 -1.20 -0.00 \
137 03/09/33 16:02:52 -1.20 -0.00
138 03/09/93 16:03:22 -1.20 -0.00
139 03/09/93 16:03:52 -1.20 -0.00
140 03/09/93 16:04:22 -1.20 -0.00
141 03/09/93 16:04:52 -1.20 -0.00
142 03/09/93 16:05:22 -1.20 -0.00
143 03/09/93 16:05:52 -1.20 -0.00
144 03/059/93 16:06:22 -1.20 -0.00
145 03/09/93 16:06:52 -1.20 -0.00
146 03/09/83 16:07:22 -1.20 -0.00
147 03/08/93 16:07:52 -1.20 -0.00
148 03/09/93 16:08:22 -1.20 -0.00
149 03/09/93 16.08:52 -1.20 -0.00
150 03/09/93 16:09:22 -1.20 -0.00
151 03/09/93 16:09:52 -1.20 -0.00
152 03/09/93 16:10:22 -1.20 -0.00
153 03/09/93 16:10:52 -1.20 -0.00
154 03/09/93 16:11:22 -1.20 -0.00
185 03/09/93 16:11:52 -1.20 -0.00
156 03/09/93 16:12:22 -1.20 -0.00
157 03/09/93 16:12:52 -1.20 -0.00
158 03/09/93 16:13:22 -1.20 -0.00
159 03/09/93 16:13:52 -1.20 -0.00

160 03/09/93 16:14:22 -1.20 -0.00
161 03/09/93 16:14:52 -1.20 -0.00
162 03/09/93 16:15:22 -1.20 -0.00
163 03/09/83 16:15:52 -1.20 -0.00
164 03/09/93 16:16:22 -1.20 -0.00
165 03/09/93 16:16:52 -1.20 -0.00
166 03/09/93 16:17:22 -1.20 -0.00
167 03/08/93 16:17:52 -1.20 -0.00
168 03/09/93 16:18:22 -1.20 -0.00
169 03/09/93 16:18:52 -1.20 -0.00
170 03/09/93 16:19:22 -1.20 -0.00
171 03/09/93 16:19:52 -1.20 -0.00
172 03/09/93 16:20:22 -1.20 -0.00
173 03/09/93 16:20:52 -1.20 -0.00
174 03/09/93 16:21:22 -1.20 -0.00
175 03/09/93 16:21:52 -1.20 -0.00
176 03/09/93 16:22:22 -1.20 -0.00
177 03/09/93 16:22:52 -1.20 -0.00
178 03/09/93 16,23:22 -1.20 -0.00
179 03/09/93 16:23:52 -1.20 -0.00
180 03/09/93 16:24:22 -1.20 -0.00

Average -1.20 -0.00
- J
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System Calibration Bias and Drift Data

Analyzer Initial Final
Calib Value Initial Final SSBias S SBias 0 Drift Cal Drift
ppm Value ppm Value ppm Error, %  Error, % Error, % Error, %
1.00 0.42 -2.81 -0.29% -1.91% -1.62%
191.40 184.92 182.42 -3.24% -4.49% -1.25%
Allowable Values 5.00% 5.00% 3.00% 3.00%
Span Value 200 ppm Gas Concentration, ppm -0.00

- J
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4 GUARDIAN*SYSTEMS *INCORPORATED )
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

NOx
Data Logger Reading for Chattahoochee Brick Dryer Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type ID# Expiration
Mid Scott 125.4 Nitrogen Stainless ALM 010156 4-30-93

Special

Gases
e s R T o T e o o o o T o o o o o
High Scott 240.0 Nitrogen Stainless AAL9551 1-1-84

Special

Gases

o o e o o o T o

Response Time Determinations based on 95% of step change in gas concentration

Gas Conc Time, sec
0to 1254 132
125.4t0 0 136
Avg time 134,00 sec
2 times response = 268.00 sec

Setrirtrirfriricicirieirivfs fedvirririnicivivivinicink: dSrdririnirfriicirfeieeed dririvirivivininiviciciricicd: drirdrivivdrivivivicieirickd

Analyzer Calibration Data

Analyzer Analyzer
Cylinder Calibration Absoiute , Calibration
Value ppm Value ppm Difference Error, %
0.00 0.79 0.79 0.32%
95.20 95.50 0.30 ' 0.12%
125.40 125.06 0.34 0.14%
Allowable Value 2.00%

\— /
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GUARDIAN *SYSTEMS *INCORPORATED X
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

Run #1
3-9-93
Data Logger Reading for Chattahoochee Brick Dryer Exhaust
Uncorrected Corrected
PPM Reading PPM Reading
Reading Date Time As NOx As NOx
1 03/09/93 14:54.52 -0.45 0.00
2 03/09/93 14:55:22 0.45 0.00
3 03/09/93 14.:55:52 -0.45 0.00
4 03/09/93 14:56.:22 -0.45 0.00
5 03/09/93 14:56:52 0.45 0.00
6 03/09/93 14:57:22 -0.45 0.00
7 03/09/93 14.57.52 -0.45 0.00
8 03/09/93 14:58:22 -0.45 0.00
9 03/09/93 14:58:52 -0.45 0.00
10 03/09/93 14:56:22 -0.45 0.00
11 03/09/93 14:59:52 -0.45 0.00
12 03/09/93 15.00:22 -0.45 0.00
13 -03/09/93 15:00:52 0.45 0.00
14 03/09/93 15:01:23 -0.45 0.00
15 03/09/93 15.01:52 -0.45 0.00
16 03/09/93 15:02:22 0.45 0.00
17 03/09/93 15:02:52 0.45 0.00
18 03/09/93 15:03:22 0.45 0.00
19 03/09/93 15:03:52 -0.45 0.00
20 03/09/93 15:04.22 -0.45 0.00
21 03/09/93 15:04:52 0.45 0.00
22 03/09/93 15.05:22 -0.45 0.00
23 03/09/93 15.05:52 -0.45 0.00
24 03/09/93 15:06:22 0.45 0.00
25 03/09/93 15:06:52 0.45 0.00
26 03/08/93 15.07.22 0.45 0.00
27 03/09/93 15:07:52 -0.45 0.00
28 03/09/93 15:08:22 -0.45 0.00
29 03/09/93 15.08:52 0.45 0.00
30 03/09/93 15:09:23 -0.45 0.00
31 03/09/93 15.09:52 -0.45 0.00
32 03/09/93 15:10:22 -0.45 0.00
33 03/09/93 15:10:52 -0.45 0.00
34 03/09/93 15:11:22 -0.45 0.00
35 03/09/93 15:11:52 -0.45 0.00
36 03/09/93 15:12:22 -0.45 0.00 /

(<]
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4 38 03/09/93 15:13:22 -0.45 0.00 N
39 - 03/09/93 15:13:52 -0.45 0.00
40 03/09/93 15:14:22 -0.45 0.00
41 03/09/93 15:14:52 -0.45 0.00
42 03/09/93 15:15:22 0.45 0.00
43 03/09/93 15:15:52 -0.45 0.00
44 03/09/93 15:16:22 0.45 0.00
45 03/09/93 15:16:52 -0.45 0.00
46 03/09/93 15:17:22 0.45 0.00
47 03/09/93 15:17:52 0.45 0.00
48 03/09/93 15:18:22 0.45 0.00
49 03/09/93 15:18:52 0.45 0.00
50 03/09/93 15:19:22 0.45 0.00
51 03/09/93 15:19:52 -0.45 0.00
52 03/09/93 15:20:22 0.45 0.00
53 03/09/93 15:20:52 -0.45 0.00
54 03/09/93 15:21:22 -0.45 0.00
55 03/09/93 15:21:52 0.45 0.00
56 03/09/93 15:22:22 -0.45 0.00
57 03/09/93 15:22:52 -0.45 0.00
58 03/09/93 15:23:22 -0.45 0.00
59 03/09/93 15:23:52 -0.45 0.00
60 03/09/93 15:24:22 -0.45 0.00
61 03/09/93 15:24:52 -0.45 0.00
62 03/09/93 15:25:22 -0.45 0.00
63 03/09/93 15:25:52 -0.45 0.00
64 03/09/93 15:26:22 0.45 0.00
65 03/09/93 15:26:52 -0.45 0.00
66 03/09/93 15:27:22 0.45 0.00
67 03/09/93 15:27:52 -0.45 0.00
68 03/09/93 15:28:22 -0.45 0.00
69 03/09/93 15:28:52 0.45 0.00
70 03/09/93 15:29:22 0.45 0.00
71 03/09/93 15:29:52 -0.45 0.00
72 03/09/93 15:30:22 -0.45 0.00
73 03/09/93 15:30:52 -0.45 0.00
74 03/09/93 15:31:22 -0.45 0.00 .
75 03/09/93 15:31:52 -0.45 0.00
76 03/09/93 15:32:22 -0.45 0.00
77 03/09/93 15:32:52 -0.45 0.00
78 03/09/93 15:33:22 -0.45 0.00
79 03/09/93 15:33:52 0.45 0.00
80 03/09/93 15:34:22 0.45 0.00
81 03/09/93 15:34:52 0.45 0.00
82 03/09/93 15:35:22 -0.45 0.00
83 03/09/93 15:35:52 -0.45 0.00
84 03/09/93 15:36:22 -0.45 0.00
85 03/09/93 15:36:52 0.45 0.00

\_ 86, 03/09/93 15:37:22 -0.45 0.00 )

G5
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87
88
89
S0
91
92
93

95

97

98

89
100
101
102
103
104
105
106
107
108
108
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134

G5

03/09/93 15:37:52 0.45 0.00 )
03/09/93 15:38:22 0.45 0.00
03/09/93 15:38:52 -0.45 0.00
03/09/93 15:39:22 0.45 0.00
03/09/93 15:39:52 -0.45 0.00
03/09/93 15:40:22 0.45 0.00
03/09/93 15:40:52 -0.45 0.00
03/09/93 15:41:22 -0.45 0.00
03/09/93 15:41:52 0.45 0.00
03/09/93 15:42:22 0.45 0.00
03/09/93 15:42:52 -0.45 0.00
03/09/93 15:43:22 0.45 0.00
03/09/93 15:43:52 -0.45 0.00
03/09/93 15:44:22 -0.45 0.00
03/09/93 15:44:52 -0.45 0.00
03/09/93 15:45:22 -0.45 0.00
03/09/93 15:45:52 -0.45 0.00
03/09/93 15:46:22 -0.45 0.00
03/09/93 15:46:52 -0.45 0.00
03/09/93 15:47:22 -0.45 0.00
03/09/93 15:47:52 -0.45 0.00
03/09/93 15:48:22 -0.45 0.00
03/09/93 15:48:52 -0.45 0.00
03/09/93 15:49:23 -0.45 0.00
03/09/93 15:49:52 0.45 0.00
03/09/93 15:50:22 -0.45 0.00
03/09/93 15:50:52 -0.45 0.00
03/09/93 15:51:22 -0.45 0.00
03/09/93 15:51:53 -0.45 0.00
03/09/93 15:52:22 -0.45 0.00
03/09/93 15:52:52 -0.45 0.00
03/09/93 15:53:22 -0.45 0.00
03/09/93 15:53:52 -0.45 0.00
03/09/93 15:54:22 -0.45 0.00
03/09/93 15:54:52 -0.45 0.00
03/09/93 15:55:22 0.45 0.00
03/09/93 15:55:52 -0.45 0.00
03/09/93 15:56:22 -0.45 0.00
03/09/93 15:56:53 -0.45 0.00
03/09/93 15:57:22 -0.45 0.00
03/09/93 15:57:52 -0.45 0.00
03/09/93 15:58:22 -0.45 0.00
03/09/93 15:58:52 -0.45 0.00
03/09/93 15:59:22 0.45 0.00
03/09/93 15:59:52 -0.45 0.00
03/09/93 16:00:22 -0.45 0.00
03/09/93 16:00:52 -0.45 0.00
03/09/93 16:01:22 -0.45 0.00
03/09/93 16:01:52 -0.45_ 0.00 _/
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136 03/09/93 16.02:22 -0.45 0.00 \
137 03/09/93 16:02:52 -0.45 0.00
138 03/09/93 16:03:22 -0.45 0.00
139 03/09/93 16:03:52 -0.45 0.00
140 03/09/93 16:04.22 -0.45 0.00
141 03/09/93 16:04:52 0.45 0.00
142 03/09/93 16:05:22 -0.45 0.00
143 03/09/93 16:05:52 -0.45 0.00
144 03/09/93 16:06:22 0.45 0.00
145 03/09/93 16:06:52 -0.45 0.00
146 03/09/93 16:07:22 0.45 0.00
147 03/09/93 16:07:52 -0.45 0.00
148 03/09/93 16:08:22 0.45 0.00
149 03/09/93 16.:08:52 0.45 0.00
180 03/09/93 16:09:22 -0.45 0.00
151 03/09/93 16:09:52 -0.45 0.00
162 03/09/93 16:10:22 -0.45 0.00
163 03/09/93 16:10:52 -0.45 0.00
154 03/09/93 16:11:22 -0.45 0.00
155 03/09/93 16:11:52 0.45 0.00
156 03/09/93 16:12:22 -0.45 0.00
167 03/09/93 16:12:52 -0.45 0.00
158 03/09/93 16:13:22 0.45 0.00
159 03/09/93 16:13:52 -0.45 0.00
160 03/09/93 16:14:22 -0.45 0.00
161 03/09/93 16:14.:52 045 0.00
162 03/09/93 16:15:22 0.45 0.00
163 03/09/93 16:15:52 -0.45 0.00
164 03/09/93 16:16:22 -0.45 0.00
165 03/05/93 16:16:52 -0.45 0.00
166 03/09/93 16:17:22 0.45 0.00
167 03/08/93 16:17:52 0.45 0.00
168 03/09/93 16:18:22 -0.45 0.00
169 03/09/93 16:18:52 -0.45 0.00
170 03/09/83 16:19:22 -0.45 0.00
171 03/09/93 16:19:52 -0.45 0.00
172 03/09/93 16:20:22 -0.45 0.00
173 03/09/93 16:20:52 -0.45 0.00
174 03/09/93 16:21:22 -0.45 0.00
175 03/09/93 16:21:52 -0.45 0.00
176 03/09/93 16:22:22 -0.45 0.00
177 03/09/93 16:22:52 0.45 0.00
178 03/09/93 16:23:22 -0.45 0.00
179 03/09/93 16:23:52 -0.45 0.00
180 03/09/93 16:24:22 -0.45 0.00
Average -0.45 0.00
/
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System Calibration Bias and Drift Data
Analyzer Initial Final
Calib Value Initial Final S SBias S SBias O Drift Cal Drift
ppm Value ppm Value ppm Error, % Error, % Efror, % Error, %
0.79 -0.59 0.32 -0.55% 0.44% 0.11%
125.06 121.15 121.33 -1.56% -1.49% 0.07%
Allowable Values 5.00% 5.00% 3.00% 3.00%
Span Vaiue 250 ppm Gas Concentration, ppm 0.00
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[ GUARDIAN*SYSTEMS * INCORPORATED )
P.0. BOX 190
LEEDS, AL 35094
205-699-6647
Bag Sample for Chattahoochee Brick Dryer Exhaust

Tag Conc. Carrier Container  Cylinder Date of
Level Vendor PPM Gas Type ID# Expiration
Low AIRCO 296.0 Nitrogen Steel CC4g196 None
ke m s
Mid AIRCO 613.0 Steel CC-3513 None
R e e ARAR O Rkt n et s L
High AIRCO 867.0 Nitrogen Steel CC-14636 None

S R o o o o R R o o  mE

Response Time Determinations based on 95% of 867 from O

Start Time, sec Stop Time, sec
0 85
0 86
Avg time 85.50 sec
2 time response = 171.00 sec

\_ ' y
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GUARDIAN *SYSTEMS *INCORPORATED )
P.O. BOX 190
LEEDS, AL 35094
205-699-6647
Run #1
3-9-93
Bag Sampie for Chattahoochee Brick Dryer Exhaust
With silica gel & ascarite
PPM Reading
Reading Chart Rd Multipler As CO
1 0 10.0 0
2 0 - 100 0
3 0 10.0 0
Average 0.0
% CO2 fromorsat 0
e e e e BB S S S RS o o e
Analyzer Calibration Data
Analyzer Analyzer
Cylinder Calib Absolute Calib
Value ppm: Value ppm Difference Error, %
c.0 5.00 5.00 0.50%
296.0 300.00 4.00 0.40%
613.0 605.00 8.00 0.80%
867.0 870.00 3.00 0.30%
Allowable Value 2.00%
Analyzer Initial Final
Calib Initial Final = S S Bias S S Bias 0 Dritt  Cai Drift
Vaiue ppm Value ppm Value ppm Error, % Error, % Error, % Error, %
5.00 5.00 5.00 0.00% 0.00% 0.00%
870.00 870.00 870.00 0.00% 0.00% 0.00%
Allowable Values 5.00% 5.00% 3.00% 3.00%
Span Value 1000 ppm Gas Concentration, ppm 0.00
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GUARDIAN *SYSTEMS *INCORPORATED
P.O. BOX 190
LEEDS, AL 35094
205-699-6647

vOC
Data Logger Reading for Chattahcochee Brick Dryer Exhaust

Tag Conc. Carrier Container Cylinder Date of

Level Vendor PPM Gas Type iD# Expiration
Low Scott 24.94 Nitrogen Stainless AAL-3924 5-2-93

Special

Gases
e o o o ot o ot o e o
Mid Scott 54.99 Nitrogen Stainless AAL-13169 5-2-83

Special

Gases
m i s e e e o e e o O B o o o ot o o O o o o o o
High Scott 85.29 Nitrogen Stainless ALM-010501 7-21-93

Special

Gases

R n i o o i s B e i e e s o I S S S

Response Time Determinations based on 95% of step change in gas concentration

Gas Conc Time, sec
0 to 85.29 42
0to 85.29 43
0to 85.29 42
Avg time 42.33 sec
2 times response = 84.67 sec

Ariririniirirfririviciniric  doiciniviricicicicieiicinie i

Frfrinirdririnicioieirinici dofriricfriicirie e il

Analyzer Calibration Data

Analyzer Analyzer
Cylinder Calibration Absolute Calibration
Value ppm Value ppm Difference Error, %
0.00 0.01 0.01 0.01%
2494 24,30 0.64 0.64%
54.99 55.20 0.21 0.21%
85.29 85.40 0.11 0.11%
\_ Allowabie Value 5.00% /
—45= GUARDIAN SYSTEMSInc
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GUARDIAN *SYSTEMS *INCORPORATED A
P.0. BOX 190

LEEDS, AL 35094
205-699-6647

(

)]
w

Run #1
3-9-93
Data Logger Reading for Chattahoochee Brick Dryer Exhaust
Uncorrected Corrected
PPM Reading PPM Reading
Reading Date Time VOC as Propane VOC as Carbon

1 03/09/93 14:54:52 1.19 3.57

2 03/09/93 14:55:22 1.52 4.56

3 03/09/93 14.55:52 1.43 429

4 03/09/93 14:56:22 1.37 4,11

5 03/09/93 14:56:52 1.29 3.87

6 03/09/93 14:57:22 1.38 4.14

7 03/09/93 14:57:52 1.43 4.29

8 03/09/93 14:58:22 1.51 453

9 03/09/93 14:58:52 1.48 4.44
10 03/09/93 14:59:22 1.13 3.39
11 03/09/93 14:59:52 1.15 3.45
12 03/09/93 15:00:22 1.52 4.56
13 03/09/93 15:00:52 1.21 - 3.63
14 03/09/93 15:01:23 1.32 3.96
15 03/09/93 15:01:52 1.36 4.08
16 03/09/93 15:02:22 1.25 3.75
17 03/09/93 15:02:52 1.36 4.08
18 03/09/93 15:03:22 1.27 3.81
19 03/09/93 15:03:52 1.24 3.72
20 03/09/93 15:04:22 1.29 3.87
21 03/09/93 15.04:52 1.35 4.05
22 03/09/93 15:05:22 1.24 3.72
23 03/09/93 15:05:52. 1.36 4.08
24 03/09/93 15.06:22 1.16 3.48
25 03/09/93 15.06:52 1.18 3.54
26 03/09/93 15.07:22 1.21 3.63
27 03/09/93 15.07:52 1.19 3.57
28 03/09/93 15:08:22 1.31 3.93
29 03/09/93 15:08:52 1.51 4.53
30 03/09/93 15:09:23 1.48 4.44
31 03/09/93 15:09:52 1.45 4.35
32 03/09/93 15:10:22 1.32 3.96
33 03/09/93 15:10:52 1.42 4.26
34 03/09/93 15:11:22 1.35 4.05
35 03/09/93 15:11:52 1.21 3.63
36 03/09/93 15:12:22 1.27 ' 3.81 )

—37 0091334542 52——404 303
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38
39
40
41
42
43

45

a7
48
49
50
51
52
83

55
56
57
58
59
60
61
62
63

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

85

03/09/93 15:13:22
03/08/93 15:13:52
03/09/93 15:14:22
03/09/93 15:14:52
03/09/93 15:156:22
03/09/93 15:15:52
03/09/93 15:16:22
03/09/93 15:16:52
03/09/93 15:17:22
03/09/93 15:17:52
03/09/93 16:18:22
03/09/93 15:18:52
03/09/93 15:19:22
03/09/93 15:19:52
03/09/93 15:20:22
03/09/93 15:20:52
03/08/93 15:21:22
03/08/93 15:21:52
03/09/93 16:22:22
03/09/93 15:22:52
03/09/93 15:23:22
03/09/93 16:23:52
03/09/93 15:24:22
03/09/93 15:24:52
03/09/93 15:25:22
03/09/93 15:25:52
03/09/93 15:26:22
03/09/93 15:26:52
03/09/93 15:27:22
03/09/93 15:27:52
03/09/93 15:28:22
03/09/93 15:28:52
03/09/93 15:29:22
03/09/93 15:29:52
03/09/93 15:30:22
03/09/93 15:30:52
03/09/93 15;31:22
03/09/93 158:31:562
03/09/93 15:32:22
03/09/93 15:32:52
03/09/93 15:33:22
03/09/93 156:33:52
03/09/93 15:34:22
03/09/93 15:34:52
03/09/93 15:35:22
03/09/93 15:35:562
03/09/93 15:36:22
03/09/93 15:36:52
03/09/93 15:37:22

I ER N O BN B GE D B G OGN BN &N BN BN BN OE BN B e

NNV AWRLWLWWWWNNNMNMNWWWWWWARLABRWWPWWWARAMDLWWWNNWLAGLAW
ﬁmgaagﬁgamﬁmmﬂmgmﬂmmmag8(0mmﬂwmmog-ﬂwow—smgmam-ﬂm—n—nmm

3.99
4.26
4.53
4.23
3.96
3.81
3.87
3.93
4.08
4.02
417
4.23
4.29
4.20
4.17
4.1
4.02
3.90
4.08
4.26
4.26
4.41
4.14
4.08
4.17
4.08
4.02
3.93
3.84
3.66
3.75
3.81
3.84
4.02
3.99
4.11
4.14
4.08
4.23
3.96
3.45
4.56
3.63
3.96
4.08
3.75
4.08
3.81
3.72
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87
88
89
90
91
92
93

85

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

03/09/93 15:37:52
03/09/93 15:38:22
03/09/93 15:38:52
03/09/93 15:39:22
03/09/93 15:39:52
03/09/93 15:40:22
03/09/93 15:40:52
03/09/93 15:41:22
03/09/93 15:41:52
03/09/93 15:42:22
03/09/93 15:42:52
03/09/93 15:43:22
03/09/93 15:43:52
03/09/93 15:44:22
03/09/93 15:44:52
03/09/93 15:45:22
03/09/93 15:45:62
03/09/93 15:46:22
03/09/93 15:46:52
03/09/93 15:47:22
03/09/93 15:47:52
03/09/93 15:48:22
03/09/93 15:48:52
03/09/93 15:49:23
03/09/93 15:49:52
03/09/93 15:50:22
03/09/93 15:50:562
03/09/93 15:51:22
03/09/93 15:51:53
03/09/93 15:52:22
03/09/93 15:52:52
03/09/93 15:53:22
03/09/93 15:53:52
03/09/93 15:54:22
03/09/93 15:54:52
03/09/93 15:55:22
03/09/93 15:55:52
03/09/93 15:56:22
03/09/93 15:56:53
03/09/93 15:57:22
03/09/93 15:57:52
03/09/93 15:58:22
03/09/93 15:58:52
03/09/93 15:59:22
03/09/93 15:59:52
03/09/93 16:00:22
03/09/93 16:00:52
03/09/93 16:01:

0 . .
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3.87
4.05
3.72
4.08
3.48
3.54
3.63
3.57
3.93
4,53
4.44
4.35
3.96
4.26
4.05
3.63
3.81
3.93
3.99
4.26
4.53
4.23
3.96
3.81
3.87
3.93
4.08
4.02
4.17
4.23
4.29
4.20
4.17
4.11
4.02
3.90
4.08
4.26
4.26
4.41
4.14
4.08
417
4.08
4.02
3.93
3.84
3.66
3.93
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136
137
138
139
140
141
142
143
144
145
146
147
148
149
160
151
162
1583
154
185
166
187
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180

03/08/93 16:02:22
03/09/93 16:02:52
03/09/93 16:03:22
03/09/83 16:03:52
03/09/93 16:04:22
03/09/83 16:04:52
03/09/93 16:05:22
03/09/93 16.05:52
03/09/93 16:06:22
03/09/93 16:06:52
03/09/93 16:07:22
03/09/93 16:07.52
03/08/93 16:08:22
03/09/93 16:08:52
03/09/93 16:09:22
03/09/93 16:09:52
03/09/93 16:10:22
03/09/93 16:10:52
03/09/93 16:11:22
03/09/93 16:11:52
03/09/93 16:12:22
03/09/93 16:12:52
03/09/93 16:13:22
03/09/93 16:13:52
03/09/93 16:14:22
03/09/93 16:14:52
03/09/93 16:15:22
03/09/93 16:15:52
03/09/93 16:16:22
03/09/93 16:16:52
03/09/83 16:17:22
03/09/93 16:17:52
03/09/93 16:18:22
03/09/93 16:18:52
03/09/93 16:19:22
03/09/93 16:19:52
03/09/93 16:20:22
03/09/93 16:20:52
03/09/93 16:21:22
03/09/93 16:21:52
03/09/93 16:22:22
03/09/93 16:22:52
03/09/93 16:23:22
03/09/93 16:23:52
03/09/93 16:24:22

Average

S ONNN22A 2NN 20NMNDOD -
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b ok b ok wh ok oh ok od mb md od mh md ek ok ok oh ok B b ah ad wh ok oh ok oh —h ek b ok —d ah b bk ok ok ok -k kb 3
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4.53
4.44
4.35
3.96
4.26
4.05
3.63
3.81
3.93
3.99
4.26
4.53
4.23
3.96
3.81
3.87
3.93
4.08
4.02
4.17
4.23
429
4.20
4.17
4.11
4.02
3.90
4.08
4.26
4.26
4.41
4.14
4.08
4.17
4.08
4.02
3.93
3.84
3.66
3.75
3.81
3.84
4.02
3.99
4.11

4.03
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System Calibration Bias and Drift Data

Analyzer
Calib Value Initial Final 0 Drift Cal Drift
ppm Value ppm Value ppm Error, % Error, %
0.01 0.01 0.02 0.03%
55.20 55.20 52.61 -2.59%
Allowable Values 3.00% 3.00%
Span Value 100 ppm Gas Concentration, ppm as carbon 4.03
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Sampling & Analytical
Procedures
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lll. SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures used on this source were conducted in strict
adherence with the Code of Federal Regulations, Title 40, Part 60, Appendix A, Methods
1-4, 6¢, 7e, 10, & 25a as amended. The sampling equipment used in these tests was
manufactured by Research Appliance Corporation and was properly calibrated before
these tests {See Calibrations). The sulfur dioxide emissions were measured with a
nondispersive ultraviolet (UV) analyzer, the nitrogen oxides emissions were measured
with a chemiluminescent analyzer, and the carbon monoxide emissions were measured
with a nondispersive infrared (NDIR) analyzer and the VOC emissions were measured

with a flame ionization analyzer (FIA).
METHOD 1

*To aid in the representative measurement of pollutant emissions and/or total
volumetric flow rate from a stationary source, a measurement site where the effluent
stream is flowing in a known direction is selected, and the cross-section of the stack is
divided into a number of equal areas. A traverse point is then located within each of
these equal areas. This method is applicable to flowing gas streams in ducts, stacks, and
flues. The method cannot be used when: (1) flow is cyclonic or swirling, (2) a stack is
smaller than about 0.30 meter (12 in.) in diameter, or 0.071 m? (113 in.2) in cross-
sectional area, or (3) the measurement site is less than two stack or duct diameters
downstream or less than a half diameter upstream from a flow disturbance.

Sampling or velocity measurement is performed at a site located at least eight
stack or duct diameters downstream and two diameters upstream from any flow
disturbance such as a bend, expansion, or contraction in the stack, or from a visible
flame. If necessary, an alternative location may be selected, at a position at least two
stack or duct diameters downstream and a half diameter upstream from any flow
disturbance.

~

J

(+3 ]
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‘measurement site at which the flow is acceptable.

For a rectangular cross section, an equivalent diameter (De) shall be calculated \

from the following equation, to determine the upstream and downstream distances:
2L W
P, w
where L = length and W = width. "

This method was used to figure out the number of sampling points and the
required sampling matrix. The dimension of the sample locations (see Figures 1 & 2)
suggested that 24 points would be required to sample these sources. We sampled 24
points for velocity on the kiln exhaust and 12 points on the dryer exhaust (only one port
was accessible). Verification of absence of cyclonic flow was not determined because

cyclonic flow did not seem to exist from either stack exhaust
METHOD 2

"The average gas velocily in a stack is determined from the gas density and from
measurement of the average velocity head with a Type S (Stausscheibe or reverse type)
pitot tube. This method is applicable for measurement of the average velocity of a gas
stream and for quantifying gas flow. This procedure is not applicable at measurement
sites that fail to meet the criteria of Method 1. Also, the method cannot be used for direct
measurement in cyclonic or swirling gas streams. When unacceptable conditions exist,
alternative procedures, subject to the approval of the Administrator, U.S. Environmental
Protection Agency, must be employed to make accurate flow rate determinations;
examples of such alternative procedures are: (1) to install straightening vanes; (2} to
calculate the total volumetric flow rate stoichiometrically, or (3) to move to another

Specifications for the apparatus are given below. Any other apparatus that has
been demonstrated (subject to approval of the Administrator} to be capable of meeting
the specifications will be considered acceptable. Pitot tube made of metal tubing (e.g.,
stainless steel). It is recommended that the external tubing diameter be between 0.48

lMethod 1 - Sample and Velocity Traverses for Stationary
Sources, Code of Federal Regulations, Title 40, Section 60,
Appendix A, July 1, 1991, )
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and 0.95 cm (3/16 and 3/8 inch). There shall be an equal distance from the base of each
leg of the pitot tube to its face-opening plane; it is recommended that this distance be
between 1.05 and 1.50 times the external tubing diameter. The Type S pitct tube shall
have a known coefficient. An inclined manometer or equivalent device. Most sampling
trains are equipped with a 10-in. (water column) inclined-vertical manometer, having 0.01-
in. H,0O divisions on the 0- to l-in. inclined scale, and 0.1-in. H,0 divisions on the I- to 10-
in. vertical scale. This type of manometer (or other gauge of equivaient sensitivity) is
satisfactory for the measurement of sp values aslow as 1.3mm (0.05in.) H20. However,
a differential pressure gauge of greater sensitivity shall be used (subject to the approval
of the Administrator), if any of the following is found to be true: (1) the arithmetic average
of all ap readings at the traverse points in the stack is less than 1.3 mm (0.05 in.) H,0;
(2) for traverses of 12 or more points, more than 10 percent of the individual Ap readings
are below 1.3 mm (0.05in.) H,0; (3) for traverses of fewer than 12 points, more than one
ap reading is below 1.3 mm (0.05 in.) Hy0.

Velocity readings were taken with a properiy caiibrated S type pitot tube and a 0-
10.0 inch inclined-vertical manometer; which had 0.01 inch H20 divisions on the 0 to 1
inch inclined scale, and 0.1 inch HZO divisions on the 1 to 10 inch vertical scale.

METHOD 3

“This method is applicable for determining carbon dioxide (CO 2) and oxygen (O,)
concentrations and dry molecular weight of a sample from a gas stream of a fossil-fuel
combustion process. The method may aiso be applicable to other processes where it has
been determined that compounds other than C0,, 0,, carbon monoxide (CO), and
nitrogen (N,) are not present in concentrations sufficient to affect the results. A gas
sample is extracted from a stack by one of the following methods: (1) single-point, grab
sampliing; (2) single-point, integrated sampling; or (3) multi-point, integrated sampling.
The gas sample is analyzed for percent C02, percent 02, and if necessary, for percent

2Method 2 - Determination of Stack Gas Velocity and Volumet
ric Flow Rate (Type S Pitot Tube), Code of Federal Regulations,
Title 40, Section 60, Appendix A, July 1, 1991.

J

4]
[

-53- GUARDIAN SYSTEMSINC




CO. For dry molecular weight determination, either an Orsat or a Fyrite analyzer may be
used for the analysis.™

Gas composition for CO,, O,, and N, by difference was performed using the
integrated sample technique during each test. The individual gas bags (Tedlar) were leak
checked the previous night by pressuring each bag to 4 inches H20 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
vacuum of 10 inches of mercury was piaced across the system and the vacuum remained
stable for 0.5 minutes. The samples were taken at a constant rate (see Data Sheets).

After compietion of the sampling, the sampling train was again leak checked at 10
inches of mercury vacuum, and no leaks were noted for 0.5 minutes. Each gas sample
was analyzed with a Burrell 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 analyzes differed by no more than (1) 0.3% by volume when the CO, was greater
than 4.0% by volume of 0.2% by volume when the CO, was less than 4.0% by volume;
(2) 0.3% by volume when the 02 was less than 15.0% by volume of 0.2% by volume
when the O2 was less than 15.0% by volume. The orsat was leak checked before and
after each series of samples were analyzed for 4 minutes and the meniscus in the burette
did not change by more than 0.2 mi or the liquid level in each pipette did not fall below
the bottom of the capillary tubing (see Data Sheets).

METHOD 4

"A gas sample is extracted at a constant rate from the source; moisture is removed
from the sample stream and determined either volumetrically or gravimetrically. This
method is applicable for determining the moisture content of stack gas.

Two procedures are given. The first is a reference method, for accurate
deterrninations of moisture content (such as are needed to calculate emission data). The
second is an approximation method, which provides estimates of percent moisture to aid

3Method 3 - Gas Analysis for the Determination of Dry Molec
ular Weight, Code of Federal Regulations, Title 40, Section 60,
Appendix A, July 1, 1991.
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in setting isokinetic sampling rates prior to a pollutant emission measurement run. The
approximation method described herein is only a suggested approach; alternative means
for approximating the moisture content, e.qg., drying tubes, wet bulb-dry bulb techniques,
condensation techniques, stoichiometnic calculations, previous experience, elc., are also
acceptable.

The reference method is often conducted simultaneously with a pollutant emission
measurement run; when it is, calculation of percent isokinetic, pollutant emission rate,
etc., for the run shall be based upon the resuits of the reference method or ils equivalent;
these calculations shall not be based upon the resuits of the approximation method,
unless the approximation method is shown, to the satisfaction of the Administrator, U.S.
Environmental Protection Agency, to be capable of yielding results within | percent H20
of the reference method.

The reference method may yield questionable results when applied to saturated
gas streams or to streams that contain water droplets. Therefore, when these conditions
exist or are suspected, a second determination of the moisture content shall be made
simultaneously with the reference method, as follows: Assume that the gas stream is
saturated. Attach a temperature sensor [capable of measurning to within P C (20F)] fo the
reference method probe. Measure the stack gas temperature at each traverse point
during the reference method traverse, calculate the average stack gas temperature. Next,
determine the moisture percentage, either by: () using a psychometric chart and making
appropriate corrections if stack pressure is different from that of the chart, or (2) using
saturation vapor pressure tabies."4

The moisture content of the stack gases for the kiln exhaust was determined 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 coliected. Wet

bulb-dry bulb was used for the dryer exhaust.

4Method 4 - Determination of Moisture Content in Stack
Gases, Code of Federal Regulations, Title 40, Section 60, Appen-
dix A, July 1, 19891.
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METHOD 6C

"This method is applicable to the determination of sulfur dioxide (SO o) concentra-
tions in controlled and uncontrolled emissions from stationary sources only when specified
within the regulations. A gas sample is continuously extracted from a stack, and a portion
of the sample. is conveyed to an instrumental analyzer for determination of SO2 gas
concentration using an uitraviolet (UV), nondispersive infrared (NDIR), or fluorescence
analyzer. Performance specifications and test procedures are provided to ensure reliable
data.

The analytical range is determined by the instrumental design. For this method,
a portion of the analytical range is selected by choosing the span of the monitoring
system. The span of the monitoring systern shall be selected such that the pollutant gas
concentration equivalent to the emission standard is not less than 30 percent of the span.
If at any time during a run the measured gas concentration exceeds the span, the run
shall be considered invalid.

The minimum detectable limit depends on the analytical range, span, and signal-to-

noise ratio of the measurement system. For a well designed system, the minimum

detectable limit should be less than 2 percent of the span.

Span. The upper limit of the gas concentration measurement range displayed on
the data recorder.

Calibration Gas. A known concentration of a gas in an appropnate diluent gas.

Analyzer Calibration Error. The difference between the gas concentration exhibited
by the gas analyzer and the known concentration of the calibration gas when the
calibration gas is introduced directly to the analyzer.

- Sampling Systern Bias.-- The difference between the gas concentrations exhibited
by the measurement system when a known concentration gas is introduced at the outlet
of the sampling probe and when the same gas is introduced directly to the analyzer.

Zero Dnft. The difference in the measurement system oufput reading from the
initial calibration response at the zero concentration level after a stated perniod of
operation during which no unscheduled maintenance, repair, or adjustment took place.

J
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Calibration Drift. The difference in the measurement system output reading from
the initial calibration response at a mid-range calibration value after a stated period of
operation during which no unscheduled maintenance, repair, or adjustment took place.

Response Time. The amount of time required for the measurement system {o
display 95 percent of a step change in gas concentration on the data recorder.

Interference Check. A method for detecting analytical interferences and excessive
biases through direct comparison of gas concentrations provided by the measurement
system and by a modified Method 6 procedure. For this check, the modified Method 6
samples are acquired at the sample by-pass discharge vent."5
General

The sampling train consisted of a sample probe, heated sampling line, calibration
vaive assembly, a condenser to remove condensate from the sample gas while
maintaining minimal contact between any condensate and the sample gas, particulate
filter, sample pump, sample flow rate control, sample gas manifold, SO, analyzer (Anarad
AR-440 serial # 4278), a strip chart recorder (Cole Parmer model # 1201-000 serial #
7342) and a Fluke Data Logger (2625a/5454653). See Figure 4.

The following measurement system performance specifications were complied with
during these tests:

1. Analyzer Calibration Error - Less than + 2% of the span for the zero, mid-range,
and high-range calibration gases.

2. Sampling System Bias - Less than + 5% of the span for the zero, and mid- or
high-range calibration gases.

3. Zero Drift - Less than + 3% of the span over the period of each run.

4. Calibration Drift - Less than + 3% of the span over the period of each run.

Measurement System Preparation _
The system was assembled by following the manufacturer's written instruction for

preparing and preconditioning the gas analyzer and the other system components.

SMethod 6C - Determination of Sulfur Dioxide Emissions from
Stationary Sources ( Instrumental Analyzer Procedure)}, Code of
Federal Regulations, Title 40, Section 60, Appendix A, July 1,
1991.
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Various calibration gases were then introduced and all necessary adjustments were
made to calibrate the analyzer and the data recorder.

Then an analyzer calibration error check was conducted by introducing calibration
gases to the measurement system at the back of the analyzer and all measurements
ware [ess than + 2% of the span for any of the calibration gases. Next the sampling
system bias check was conducted by introducing calibration gases at the calibration vailve
installed at the outlet of the sampling probe. A 2ero, mid-range, and high-range gas were
introduced. During this check, the system was operated at the normal sampling rate, and
no adjustments to the measurement system other than those necessary to achieve proper
calibration gas flow rates tc the analyzer was done. The response time was determined
during this check. All measurements were less than + 5% of the span for either the zero
or upscale caiibration gas.

Emission Test Procedure

The probe was positioned at the sampling location and sampling began at the
same rate as used during the system calibration drift test. A constant sampling rate was
maintained during the entire run. The sampling time per run was 90 minutes plus twice
the system response time. Immediately following each run, the sampling system bias
check was redone without making any adjustments to the measurement system. All
values were within acceptable limits. The average of the initial and final bias check

values were used to calculate the gas concentration for the run.
Method 7E

"This method is applicable to the determination of nitrogen oxides (NO,)
concentrations in emissions from stationary sources only when specified within the
regulations. A sample is continuously extracted from the effluent stream; a portion of the
sample stream is conveyed to an instrumental chemiluminescent analyzer for determina-
tion of NO,, concentration. Performance specifications and test procedures are provided
to ensure reliable data. Range and sensitivity is the same as in Method 6C. The
Sample Interface, Gas Analyzer, and Data Recorder are the same as in Method 6C. A
NO, to NO Converter is a device that converts the nitrogen dioxide (Noz) in the sample

J
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gas to nitrogen oxide (NO). The Span, Calibration Gas, Analyzer Calibration Error, \
Sampling System Bias, Zero Dnift, Calibration Drift, and Response Time are the same as
in Method 6C."®

General

The sampling train consisted of a sample probe, heated sampling line, calibration
valve assembly, a refrigerator-type condenser to remove condensate from the sample gas
while maintaining minimal contact between any condensate and the sample gas,
particulate filter, sample pump, sample flow rate control, sample gas manifold, NOx
analyzer (Beckman 921A NOINOX Analyzer serial # 0100084), a strip chart recorder (Cole
Palmer model # 1201-0000 serial # 234255) and a Fluke Data Logger (2625a/5454653).
See Figure 5.

Upon receipt of the NOx Analyzer an interference response test was conducted
using 500 ppm CO, 200 ppm SO,, 10.5% CO,, and 20.7% O,. These gases were
intrcduced as a gas mixture to the analyzer and the total interference response was less
than 2% of the span value of 249 ppm NOX.

Before field use the NO2 to NO conversion efficiency was determined by adding
gas from the mid-level NO in N, (505 ppm) to a clean, evacuated, leak-tight Tedlar bag.
This gas was diluted approximately 1:1 with 20.9 % O,, purified air. The bag was
immediately attached to the calibration valve assembly and sampling begun, recording
the NO, response for 30 minutes. The NO, to NO conversion was 100% as the
instrument response was stable at the highest peak value observed and did not decrease
more than 2.0% of the highest peak value.

The following measurement system performance specifications were complied with
during these tests:

1. Analyzer Calibration Error - Less than + 2% of the span for the zero,
mid-range, and high-range calibration gases.

2. Sampling System Bias - Less than + 5% of the span for the zero, and mid-
or high-range calibration gases.

Method 7e - Determination of Nitrogen Oxides Emissions from
Stationary Sources (Instrumental Analyzer Procedure), Code of
Federal Regulations, Title 40, Section 60, Appendix A, July 1,

1991. /
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3. Zero Drift - Less than + 3% of the span over the period of each run.
4. Calibration Drift - Less than + 3% of the span over the period of eachrun.

Measurement System Preparation

The system was assembled by following the manufacturer's written instruction for
preparing and preconditioning the gas analyzer and the other system components.
Various calibration gases were then introduced and all necessary adjustments were
made to calibrate the analyzer and the data recorder.

Then an analyzer calibration error check was conducted by introducing calibration
gases to the measurement system at the back of the analyzer and all measurements
were less than + 2% of the span for any of the calibration gases. Next the sampling
system bias check was conducted by introducing calibration gases at the calibration valve
instailed at the outlet of the sampling probe. A zero, mid-range, and high-range gas was
introduced. During this check, the system was operated at the normal sampling rate, and
no adjustments to the measurement system other than those necessary to achieve proper
calibration gas flow rates to the analyzer were done. The response time was determined
during this check. All measurements were less than + 5% of the span for either the zero
or upscale calibration gas.

Emission Test Procedure

The probe was positioned at the sampling location and sampling began at the
same rate as used during the system calibration drift test. A constant sampling rate was
maintained during the entire run. The sampling time per run was 90 minutes plus twice
the system response time. immediately following each run, the sampling system bias

-check was redone without making any adjustments to the measurement system. All

values were within acceptable limits. The average of the initial and finai bias check
values were used to calculate the gas concentration for the run.

\
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METHOD 10

"An integrated or continuous gas sample is extracted from-a sampling point and
analyzed for carbon monoxide (CO) content using a Luft-type nondispersive infrared
analyzer (NDIR) or equivalent. This method is applicable for the determination of carbon
monoxide emissions from stationary sources only when specified by the test procedures
for determining compliance with new source performance standards. The test procedure
will indicate whether a continuous or an integrated sarnple is to be used. Minimum
detectable concentration is 20 ppm for a 0- to 1000-ppm span.

Any substance having a strong absorption of infrared energy will interfere to some
extent. For example, discrimination ratios for water (HZO) and carbon dioxide (COZ) are
3.5 percent H20 per 7 ppm CO and 10 percent CO, per 10 ppm COQ, respectively, for
devices measuring in the 1500- to 3000-ppm range. For devices measuring in the 0- to
100-ppm range, inrerférence ratios can be as high as 3.5 percent H,0 per 25 ppm CcO
and 10 percent CO, per 50 ppm CO. The use of silica gel and ascarite traps will
alleviate the major interference problems.. The measured gas volume must be corrected

if these traps are used.

For continuous sampling, set up the equipment as shown in Figure 10-1 making
sure all connections are leak free. Place the probe in the stack at a sampling point, and
purge the sampiing line. Connect the analyzer, and begin drawing sample into the
analyzer. Allow 5 minutes for the system to stabilize, then record the analyzer reading
as required by the test procedure. (See Sections 7.2 and 8). CO, content of the gas
may be determined by using the Method 3 integrated sampling procedure, or by weighing
the ascarite CO2 removal tube and computing 002 concentration from the gas volume
sampled and the weight gain of the tube.

For integrated sampling, evacuate the fiexible bag. Set up the equipment as
shown in Figure 10-2 with the bag disconnected. Place the probe in the stack, and purge
the sampling line. Connect the bag, making sure that all connections are leak free.
Sample at a rate proportional to the stack velocity. CO, content of the gas may be
determined by using the Method 3 integrated sample procedures, or by weighing the

J
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ascarnte 002 concentration from the gas volume sampled and the weight gain of the
tube.”
General

The sampling train consisted of a sample probe, heated sampling line, calibration
valve assembly, a condenser to remove condensate from the sample gas while
maintaining minimal contact between any condensate and the sample gas, particulate
filter, sample pump, sampie flow rate control, sample gas manifold, a Luft-type
nondispersive infrared analyzer (Rosemount 880-2000943) a Cole Palmer strip chart

recorder {1201-000/9322) and a Fluke Data Logger (2625a/5454653). See Figure 6. .

Measurement System Preparation

The system was assembled by following the manufacturer's written instruction for
preparing and preconditioning the gas analyzer and the other system components.
Various calibration gases were then introduced and all necessary adjustments were
made‘to calibrate the analyzer and the data recorder.

Then an anaiyzer calibration error check was conducted by introducing calibration
gases to the measurement system at the back of the analyzer and all measurements
were less than + 2% of the span for any of the calibration gases. Next the sampling
system bias check was conducted by introducing calibration gases at the calibration vaive
installed at the outlet of the sampling probe. A zero, mid-range, and high-range gas were
introduced. During this check, the system was operated at the normal sampling rate, and
no adjustments to the measurement system other than those necessary to achieve proper
calibration gas flow rates to the analyzer was done. The response time was determined
during this check. All measurements were less than + 5% of the span for either the zero
or upscale calibration gas.

Emission Test Procedure

The bag samples were positioned at the sampling inlet and sampling began at the

same rate as used during the system calibration drift test. A constant sampling rate was

"Method 10 - Determination of Carbon Monoxide Emissions from
Stationary Sources, Code of Federal Regulations, Title 40,
Section 60, Appendix A, July 1, 1991.
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maintained during the entire run. The sampling time per run was approximately 5
minutes. Once the value stabilized, three reading every 30 seconds. Immediately
following each run, the sampling system bias check was redone without making any
adjustments to the measurement system. All values were within acceptable limits.

METHOD 25a

The sampling train consisted of a sample probe, heated sampling line, calibration
valve assembiy, particulate filter, sample pump, sample flow rate control, FIA analyzer
(Ratfish RS-55CA serial # 0119692), and data logger (Fluke model # 2625a serial #
5454653). A strip chart recorder was not used because the voltage output from the
Ratfish was 10 volts and all strip charts would only handle 5 volts. See Figure 7.

The following measurement system performance specifications were complied with
during these tests:

1. Zero Drift - Less than + 3% of the span.

2. Calibration Drift - Less than + 3% of the span.

3. Calibration Error - Less than + 5% of the calibration gas value.

Measurement System Preparation

The system was assembled by following the manufacturer's written instruction for
preparing and preconditioning the gas analyzer and the other system components. The
zera and high-level calibration gases were introduced at the calibration valve assembly,
and adjustments were made to set the analyzer and the data recorder at the appropriate
level. The response time was determined during this check. Then the low-range and mid-
range gas were introduced. During this check, the system was operated at the normal
sampling rate, and no adjustments to the measurement system other than those
necessary to achieve proper calibration gas flow rates to the analyzer was done. All
measurements were less than + 5% of the respective calibration gas value.

Emission Test Procedure
The probe was positioned at the sampling location and sampling began at the

same rate as used during the system calibration drift test. A constant sampiing rate was

N
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maintained during the entire run. The sampling time per run was 90 minutes plus twice \
the system response time. Immediately foilowing each run, the zero gas and the mid-
level calibration gas were introduced to determine the drift values. This check was
accomplished without making any adjustments to the measurement system. All values
were within acceptable limits.
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NOMENCLATURE N

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, (ft2)

As-  Area of Stack, (ft%)

Bws - Water vapor in the gas stream, proportion by volume (dimensionless)
Ca‘ _ Acetone biank residue concentration, mg/g

C, - Particulate Concentration, ACF

CFM - Cubic feet per minute
C,- Pitot tube coefficient, (dimensioniess)
Co Particulate Concentration, grains/DSCF

Csoz- Concentration of sulfur dioxide (dry basis) corrected to
standard conditions, Ib/DSCF

Cqo - Particulate concentration (cg adjusted to 12% excess air), grains/DSCF

Csp - Particulate concentration {c¢ adjusted 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, %

| - Isokinetic Sampling, %
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Kp -

La -

Li -

Lp -
Ma -
Md -
Mn -
Ms -
Mw -
aP -
Pa -

Pbar -

Pm -
PMR -
Ps -

Pstd -

Qa -

NOMENCLATURE - continued

Orifice Correction Factor, (dimensionless)

Pitot tube constant, 85.49 (Ib/ib-moie)(in.Hg)1/2
("R) (in. H20)

Maximum acceptable !eakage rate for either a pretest leak check or for a

leak check foilowing a component change; equai to 0.02 CFM or 4 percent

of the average sampling rate, whichever is less.

Irlﬁividual leakage rate observed during the leak check conducted prior to the
lli

" component change
(i=12.3,..n), CFM.

Leakage rate observed during the post test leak check, #t3/min. (cfm).

Mass of residue of acetone after evaporation, mq.
Moiecuiar weight of stack gas; dry basis, Ib/lb-moie.
Total amount of particulate matter collected, mg.
Molecuiar weight of stack gas; wet basis, ib/lb-mole.
Molecular weight of water, 18.0g/g-moie(18.01Ib/ib-mole)
Velocity head of stack gas, in. H20

Density of acetone, mg/mi

Barometric pressure at the sampling site, in. Hg
Stack static pressure, in. H,O

Meter pressure, in. Hg

Particulate Mass Rate, Ibs per hour

Absolute stack pressure, in. Hg

Standard absolute pressure, 29.92 in. Hg

Density of water, 0.9982 g/mi (0.002201 ib/ml)

Volumetric flow rate, ACFM

J
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NOMENCLATURE - continued

Qs - Volumetric flow rate, DSCFM
R - Ideal gas constant, 0.06236 mm Hg - maloK-g-mole (21.85 in. Hg-ﬁ3IOR-|b
-mole)

SCF - Standard Cubic Foot

ta - Ambient Temperature, 0F

tm - Average Temperature of meter, Of
t - Average Temperature of stack, OF
tstd - Standard Temperature, 680F

NOTE: Capital "T" denotes degrees Rankine

Va - Volume of acetone blank, ml
Vaw - Volume of acetone used in wash, ml -
Vie - Total volume -of liquid collected in condenser and silica
gel, mi
vm - Volume of gas sample, as measured by the dry gas meter, ACF
vme - Volume of gas sample, corrected for leak, ACF

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

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

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

oGS

Wa - Weight of rasidue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensionless)
aH - Average pressure differential across the calibrated orifice, in. H,O
=74= GUARDIAN SYSTEMS Inc
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NOMENCLATURE - continued

Value of H measured for a specific orifice when operated
under the following conditions: 0.75 ¢fm of dry air
(M.W. = 29) at 68~F, 29.92 in. Hg.

Average of the square roots of the velocity pressure, in. H,0
Total Sampling time, min.

Sampling time interval from the beginning of a run until the first
component change, minutes.

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

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

%CO,, %05, %N,, %CO - Number percent (%) by volume (dry basis) of each

compound in the stack gas.

/

G5

75= GUARDIAN SYSTEMSINc




i L S e T e T T

10Tl o tmeriatel o Gt ATediseiel ledlt - B3 I S BT M L ¥ T
g, Rl e o e bl T T Rttt TR0 DG Ll e e P

:

Po=Pr, 136

Pa=Pp, *13 .6

Tstd)( Py )
Tm Pstd

Vv, (std) =V, ¥(

V,(std) =0.04707V,_

- vV, (std)
Y« V_(std) +V, (std)

M,=0.440(%C0,) +0.320(%0,) +0.280 (¥N, +$C0O)

M,=M4(1-B,) +18(B, )

J

GS
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EQUATIONS - Continued )
8,
v,=K C (JAp) avg Ts
5% \ %5,
9.
Q.={v,) (4,) (60)
" 10.
_ 528 P,
0,=0,(1-B,) ( )(29 92)
11.
c,=[0.0154 (Mn/ Vmstd) ]
12,
$0,-0.5%C0
EAs {0 264%N,-(%0,-0.5%C0) 1100
13.
1. -0. 0.
c50=c,/1—[( 5) (%0,) -0 13231(%1\12) 0.75 (%C0)
14,
_ 12
“.~%sgc0,
-77- GUARDIAN SYSTEMS Inc
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EQUATIONS - Continued )

o
w

15.
60
PMR=(c,) (Q,) (7000)
16.
Ty
=== [(0.002669) (V; )+ (p)]
17.
C,=(0.0154) (M) /V,
18.
_ 100V,
" 60v 0an
19.
Vi, =V~ (Lp=L,) O
20.
w,=CavVawpP,
-78- GUARDIAN SYSTEMS NG




NOMENCLATURE FOR SULFUR DIOXIDE

gas

ma
SO, PPH

gas

SO, PPH

Effluent gas concentration, dry basis, ppm

Average gas concentration indicated by gas analyzer, dry basis, ppm
Average of initial and final system calibration bias check responses for
the zero gas, ppm

Average of initial and final system calibration bias check responses for
the upscale calibration gas, ppm

Actual concentration of the upscale calibration gas, ppm

Sulfur dioxide mass rate in pounds per hour

EQUATIONS FOR SO,

(C-Cq) x (Crpa) /(€ - Co)

Cyas X 64.06124.056 x 6.2427703E08 x DSCFM x 60

J

&5
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NOMENCLATURE FOR NITROGEN OXIDES )
Cgas = Effluent gas concentration, dry basis, ppm
C = Average gas concentration indicated by gas analyzer, dry basis ,
ppm

Co = Average of initial and final system calibration bias check responses
for the zero gas, ppm.

Cm = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm

Cma = Actual concentration of the upscale calibration gas, ppm

EQUATIONS FOR NOx
Cgas =(C-Cx(Cphpa) / (Cm - Co)

Conversion factors

NO, #/DSCF = Cgas X 46/24.056 x 6.2427703E-08

NO, #hr = NO, #/DSCF x DSCFM x 60

NO, #/MBTU = NO, #/DSCF x F-Factor x (20.9/(20.9-%05))

J

G5
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NOMENCLATURE FOR CARBON MONOXIDE )
CCO stack = Concentration of CO in stack, ppm by volume (dry basis)
CCO NDIR = Concentration of CO measured by NDIR analyzer, ppm by volume (dry
basis)
CCOpph = Carbon Monoxide mass rate in pounds per hour
Fc:02 = Volume fraction of CO2 in sample, i.e., percent CO2 from Orsat analysis
divided by 100.
EQUATIONS FOR CARBON MONOXIDE
Ccostack = Cconpir " (1-Feo2)
= -08
CCOpph = Ceo stack X 28/24.056 x 6.2427703E™" x DSCFM x 60
-81- GUARDIAN SYSTEMSINC
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meas

pph

pph

4 NOMENCLATURE FOR HYDROCARBONS ~N

= Qrganic concentration as measured, ppmv

Organic concentration as carbon, ppmv

Organic oncentration as carbon, #/hr

Carbon equivalent correction factor
K = 2 for ethane

K = 3 for propane

K = 4 for butane

EQUATIONS FOR HYDROCARBONS

K* Cmeas
C, X 12/24.086 x 6.2427703E8 x DSCFM x 60

J

G5
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HAND EQUATIONS

Run# Xit~

v
1. Py =Ppgr * (Pg136) = ar) + (1| y136= 30,877

- o’
2. Pm =Pbar + (s HM36) = (30.07) + () 7 )13.6 = 3. / ? 9

w

Vm(std) = Vm Y (Tstd Tm)Pm/Psta)
= (L)) w3281 Y P Th09 92y = 22,534

& V10

- _ ~
4. Vyyst) = 0-04707 Vi, = 0.04707(21:7) = /1 8/4O

- _ ), 0l?2 28R ADIER
5. Byys = Vaw(stayVm(sta) * Vwstay) = (" * M2+ ) =

8. My =0.44 %CO, + 0.32 %0, + 0.28(%N, + %CO) =
A4(36 )+ 32157 ) + 28(f0p )= 29,2

7. Mg =My (1-B,,¢) + 18(B,,¢) =

85577

®

Vs = KoCp (Vap) VTIMPY) ,9 o
= 85.49(;.508)(JH ) V(700 2*-7’;( fyn's GdE30

MreweD
ot ooy PP aasemts o

o .
9. Q, =vg A (60) = (a«fﬁ)wﬁ)«:‘m = ,;775;7
QV.-D Wdie yupl dbp
10. Qg = Q4(1-B,,,)(528/T¢)(P/29.92) -

= (17689)(1- 040 )(528/ 752 )@ F129.92) = 13, | 28
4577

W

11.. Cg = 0'0154(MnNm(std)) = 0.0154( ! )=

15. PMR = ¢4Qq(60/7000) = ( )(  )(60/7000) =

(25.1)(1-.0u) +18( o) = 265 733

oyes

~
il

G5
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HAND EQUATIONS - Continued )
16. V,, = Tg/P X {(0.002669)V,, + V.Y P /T, }
=( [ ){(©.002ees)( Yy+( M ) W)} =
18. 1 = V,(100){(60)evA } = 100(  JA6O( ) X )} =
S“"
 §1H 4% +4«7
- (%st- &3 )(9}@) £735" m’_? - /
ch 7 +93) QE’?"V! bD fXVS
. v
SoL por = (9 7,) (¢ 1.00) (4 w27 B3 €D (13 128) (0= 12.17
2¢4. 05 6
- (-_'_"f;ﬁ)) 7 ¢ , e
mC’r‘S = Gq,gz > (/23 __.) - “tiiie 3 732
s 7828 11€355
2y
P = (2.0 [, syuos )0 IS =
2q.0°C
Co. v
Co= /3;’_0.— 'c)j’(,) = ,3{{,9‘:9):« [30.1£]
e
#A‘ = Q?OJQJC?’/ ) (4 2‘“‘7?035-&9 C/j[wxu)):. 7:4{
(0L 2 (6.
2.0V
Jee —
Co = Jap¥Yl= 3.5
Q) =
% = _gfﬁ%—?'— (L7 E‘u) (;?)&?’)(.t y 05 ¥
2% o
- Y,
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GUARDIAN SYSTEMS, oc.

P. O, Box 190

Leeds, AL 38004

205/608-8647

PLANT Chctadnosct e e B*’ b Co

paTE ___$-9-93
LocaTion _S2 B Kllw Exbeucr
STACK 1.D.
BAROMETRIC PRESSURE, in. Hg 3> 7
STACK PRESSURE, in. Hzo + U
PERCENTO, [ [
PerceNTCo; </
PITOT cORRECTION FACTOR __ -31€
OPERATORS. - Lo12 TH_, Cusie
Omiyn L
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {apy), in. Hz0 Ty, F
/ O. . l.1 23
& 1 g {2 227
3 3 [t 2 3¢
| A v 1! 239
¢ J [ { 239
7 i%.c [ ! 239
¥ 210 7y 1 239
@ 230 .72 234
o 247 37 230
(26 21 AN
e 20y ' 5Y /90
_/-'\
23y
AVERAGE /Ol I3

S
- ,

PRELIMINARY VELOCITY TRAVERSE

o [1
P2
SCHEMATIC.QF TRAVEASE POINT LAYOUT
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
. NUMBER {apg. in. Hyo ). °F
| [.{ 235
2 [ { 24/
T Lo RYA
i l_/ Y 3
< [ ¢ 242
6 /[ o XY
7 /1, / loadd
% [2 b
i 92 7Y
[° 59 vy
i J9 QWY
/2 Y &/g/
el
)
-85- AVERAGE /.M j’?yg




FIELD DATA SHEET
%l [

PLANT W“L—Co' RUN = GUARDIAN SYSTEMSmc
LOCATION MWATE 3’9"43 BOX 190

| .|

- LEEDS, ALABAMA 35094
iy ]
BARO. PRES, 2 .97 TIME 7273
TIME METER STAC METER TEMP. OF | IMP BOX METER |VELOCITY [vAaCUUM| STATIC PRESSURE "Hao
K TEMP| TEMP |PRESSURE |PRESSURE PRESSURE /7
MIN | DUR | vOL FT 3| TEMPOF IN oOuUT |AVG| oF oF “H20 ~1{20 g pd

PROBE TIP SIZE

qg3.2351 239 |84 | 3¢ ISV (.2 . 98 | — locrome _acren

P

oo joo4. 347 | A3% | To | CY|C[E0 .75 1.9 | —

#-4_ WATER
mi. 1 Z- o)

Total _24-;

OPERATOR

Loz G
. Sample Box No..

Meter Bax No, _Q_/ i
Meter AMGP ﬁ’_
Pitot, CP LJ

Temp. Deavice

Probe No.

Probe Liner

Probe Htr, Sat

Ambient Temp.

%o, Mo [(6
% CO2 ? ’/‘7/
NOTES

Orifice /l
o £.L:5/TS, 3

Meter

N o B e s o O s e e s e e st s o A e e el e

. 4

B

237 176 | LR

I

2l
-
€D
[» o]
|
I
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~N
INTEGRATED BAG SAMPLING FIELD DATA
Run Number __ / Page # of pages
Date S— 777 Plant__ (AR 77 gohee. Barck Lind~
Sampling Location 3083 b Exhnsts
Barometric Pressure _ 320 o7 Ambient Temperature °F cf
Stack Temperature °F Operator
Sample bag leak checked — Sample train leak checked —
Time Traverse Flow Rate, L/m % Dev. Fyrite
Point %0, | CO,
f P eg/s
J

a5
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GUARDIAN *SYSTEMS *INCORPORATED )

P.0O. BOX 190
LEEDS, AL 35094
205-699-6647
Test No: 1

Piant: Chattahoochee Brick Date: 3-9-93
Sample Location: Kiln Sampling Time: 0917-1047
Type: Integrated Method: Orsat . Ambient Temp: 70
Run Number 1 1 2 2 3 3
Gas Actual Net Actual Net Actual Net Avg Mol Wit
Cco2 36 3.6 3.6 3.6 3.6 3.6 3.60 1.58
02 194 158 194  15.8 194 158 1580 506
co 18.4 0.0 19.4 0.0 19.4 Q.0 0.00 0.00
N2 80.6 80.6 . 80.6 80.60 22.57
|Fo = 1.417 | TOTAL 29.21
OPERATOR:

v

o8 -88- GUARDIAN SYSTEMS Inc
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METHOD 6C FIELD DATA

Facity: (& e Pkl o Sk &
30 6 Wi P

Date(s) of tests : 7-5-%3

Sampling Location:

Analyzer Manufacturer; [ompo  frc

Analyzer Model #/Serial # _ /34 —{/ «J / ¥ 7

Recorder Manufacturer:  (Pute Attr— //the/ lri 7 CI5sen

Recorder Model #/Serial#: _/2¢/- dd?-‘q/ JrA e /z_i LSFH+ /f'ﬂ Surwd 0

Anticipated SO, Concentration (ppm); _< 24D

Calibration Gases

Level 0% 40-60% 80-100%
Vendor A Seo?7 Seo®l
Conc(ppm) o AT 93 /7./
Carrier

I gas e —
Container
Type S 70—/ 55
Cylinder A mookiFe. | fim 0/8 /5@
1D #
Date of ’ = _4_%L _
Certificate /-6 /8-30-72
Cylinder 20
Pres. (psi) & /350 /es?

Signature: /%

-89~ GUARDIAN SYSTEMS Inc
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Method 6C
Analyzer Calibration Data

G5

Facility: Clottt ool Brl co Runs: AL
Operator: Lozo Span: __ 250
Date: _7-5-13 Flow Setting: ___ 2 ¢/~
Range of Gas Zero Mid High
Cylinder Value ppm [, Z3 6 /50./
Analyzer calibration . o81f Pt 2 4304 Fez ©
response, ppm ~ 0.8 . /52,12
| Absolute Difference. 65 Sow” /1L
% of Span 0.349 g 725 d.5e%
All values must be less than 2% of span.
Signature of Operator: /éy
-90~ GUARDIAN SYSTEMS Inc




Method 6C
System Calibration Bias

and Drift Data

%M/f mﬂ// /

Customer Chatir ooclar Baicle Run #_J2€
Location:__ 308 Kin E, hgust  Operator_ Lo7l Span;__2U
Date: 3~ 7-73 Time: ?(?zfd Y77 Flow Setting: 2-d 57/_.
RT___3¢8© RT __ 340
Range Zero Upscale
Analyzer Calibration _
Response, ppm —.Gf ?ﬁ:/-‘ /92.12
Initial F5T gro¥7 Gogs
System Calibration
|| Response, ppm /3 Y17 JIL.F3
Initial g
System Cal. Bias, % (-2 0.7¢7, ﬂto‘f
Final (| o4 R
System Calibration
Response, ppm 4’ 6’7 Q 3.1 {
Final
System Cal. Bias, % 1. é %% L.38 70
Drift, % [, 42 % .00 7p

System Cal. Bias, % = (System Calibration Response - Analyzer Calibration

Response)/Span x 100

Drift, % = (Final
Response)/Span x 100

System Calibration Response -

Initial

Maximum allowable System Calibration Bias is + 5%.

Maximum allowable Drift is +/3%.
Signature: %

System Calibration

4 \J

)

&5

|
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METHOD 7E FIELD DATA

Facility: JCdaﬁ Ahos chee Bl €O

Sampling Location: 703 Kiter  EXhassY

Date(s) of tests : F-5-77

Analyzer Manufacturer: Lechotr pglte

Analyzer Model #/Serial #: S 4 [/ wrocoF ¥

Recorder Manufacturer: __ (s fe _ Ffte— / [Ld S proie

Recorder Model #/Serial#: /w/—md/ ¥ 953"/ i) SY¢4s3
v d 4

Anticipated NO, Concentration (ppm): _< 252

Calibration Gases

s

Ir Level 0% 40-60% 80-100%
" Vendor S g ) Ses77 Sea?7
| Conc(ppm) 2 Lol | 240
Moo
arrier

gas ad - H ]

Container

Type ST et s< —
| Cylinder PrmorFoet” | T

_ PGS

ID # Ao 01 a8 7 /

Date of -— .

Certificate 1’"’-";"‘/0 . e _5 s /=P

Cylinder ..

Pres. (psi) 200 /350 e
Signature: & 5
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_ Method 7E
Analyzer Calibration

Facility: Clott aloo b Bk Co.

Operator: LoTr

Data
Runs: /
Span: __25®

Date: 7-9-933

Flow Setting: 2 Y/

Range of Gas Zero Mid High
Cylinder Value ppm O /25 ¥ 2¥0
Analyzer calibration. F2649 P46 Fr9 -
response, ppm oY )232.7F 235.5§
" Absolute Difference o4 2-bL Of
" % of Span 016 % /0?5 o649,

All values must be less than 2% of span.

P

Signature of Operator:

L4

/

s
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Method 7E

System Calibration Bias [M wel 2
and Drift Data
Customer: CLA-77 phoochee. A M Run #_ A¥—
Location:__ 20,3 K.C_ €xle F Operator___ Z£o72. Span;__ <59
Joyg T

Date: 3 -—2-73 Time:__2(f - /’oqg Flow Setting: 2.6 A~
Response Time (Sec) Span Gas ) Zero Gas __/2d

Range Zero Upscale

Analyzer Calibration

Response, ppm oY 123 .1

Initial o3 Sk Go2 17

System Calibration

Response, ppm - 77 HJ/‘}}‘

Initial

System Cal. Bias, % -0,3.9, -/ 57

Final !95;";0 “Oq 8

System Calibration .0

Response, ppm - 0. 30) ”

Final

System Cai. Bias, % -0.371 % -2.07 %

Drift, % 0.0% .04

System Cal. Bias, %. = (System Calibration Response - Analyzer Calibration

Response)/Span x 100

Drit, % =
Response)/Span x 100

Maximum allowable System Calibration Bias is + 5%.

Maximum allowable Drift is + 3%.
Signature: % '

(Final System Calibration Response - Initial System Calibration

A

J
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METHOD 10 FIELD DATA
Facility: () Lﬁ@ﬂmﬁu ﬁvﬁ Co .
Sampling Location: koo oo 0pp SHuto
Date(s) of tests : F-?-%3
Analyzer Manufacturer: Ooxe Mrf
Analyzer Model #/Serial #: __ 670 /2000 5%
Recorder Manufacturer: __ Ccte  Apur—— //'Zui. ool
Recorder Model #/Serial#: _ /26/- /9fLL A& L.ﬁ?(/ SHSF 652
Anticipated CO Concentration (ppm): __ < /422
, Calibration Gases
|[rLevel 0% 30% 60% Span
|l Vendor Aoaco — — >
| Conc(ppm) 0 256 &/3 e 7
Carrier
gas N, >
Container
Type S 7 el — T
Cylinder : BCC y5/%6 cc ?513 ac ! feip
D#
Date of
Certificate
Cylinder o D AN
" Pres. (psi) ] G5 [ 5V /e /7
Signature: ‘//4”"
-95- GUARDIAN SYSTEMS inc
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Method 10
Analyzer Calibration Data

Fagcility: CW /{/,,..Z (<L 0/'-{«’ Runs: k:l_v"‘ﬂ/j.\/

Operator: (27 Span: /M)

Date: __ 5 -5-13 Roto Setting: ___ oD
Range of Gas Zero 30% 60% Span
Cylinder Value ppm 19, 266 .0 Gt O 5670

|l Anaiyzer calibration - £ D
response, ppm s 7409 Gos- & g
Absolute Difference s i ¢~ =X
% of Span S ¢ v | 3

All vaiues must be less than 2% of span.

Signature of Operator: /@,

&8
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Method 10
System Calibration Bias
and Drift Data

Faciity: OXZZ:T, Y4 Run#: AL~ Dig

Lo7 Span: fdo2

Operator:

Date: 7553 Time: Roto Setting: F2

Range Upscale

§£79

Analyzer Calibration
Response, ppm

Initial
System Calibration
‘Response, ppm

u Initial
System Cal. Bias, %

5§70

&

Final
System Calibration
Response, ppm

£ /0

Final
System Cal. Bias, %-

Drift, %

57
O

l“‘ﬁ“\@“\“\g

System Cal. Bias, % = (System Calibration Response - Analyzer Calibration
Response)/Span x 100

Drift, % = (Final System Calibration Response - Initial System Calibration
Response)/Span x 100

Maximum allowable System Calibration Bias is + 5%.
Maximum allowable Drift is + 10% of Span.

Signature:

L]
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METHOD 25a FIELD DATA

Faciity: (. JMX/& fiarol oe Bk

208 Ko FExliasl

Sampiing Location:

Date(s) of tests : 3 /7/93

77
Analyzer Manufacturer: /gzil ]ﬂ / 5%

Analyzer Model #/Serial# £ SIS CA / 01196 9L

v
Recorder Manufacturer; /7/ vie /{4/45/ Lra

Recorder Model #/Seriatit: __ & 454 65 3

Anticipated VOC Concentration (ppm): p-/2

Calibration Gases

Levei 0% 25-35% 45-55% " 80-90%.
H Vendor Ailco Sy 7% — =
Conc(ppm) o 2494 54.99 8527
Carrier
gas /V 2-
Container
‘ Type st 3> AL AL
ll Cylinder _
ID # ANOBSBTA AfL 3924 AAL 3160 | ALH -010501
Date of _
Certificate L-4-9% 7-21-9L 12-§-7%
Cylinder
Pres. (psi) 4 5 0

U Ll

Signature:

(3]
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‘..:Method 25a
- Calibration Data
ééw A f”// 5
Facility: __ [ 8% ZoocZee Runs: __ /-
Operator: __4/ - (Iaud/ /e Span: _2-/90
Date : 3//‘?//4’)7 Roto Setting: ___ 2 90 mbay—
Range of Gas Zero 25-35% 45-55% 80-90%
“ Cylinder Value ppm 0 z4.9 55.0 £s 3
; 1 F i
|I Calibration Response, ppm 09245.-0 7z %% 52 03’5{7@,0 1}%’5‘.2
Absolute Difference 0.02 0.3 3.0 0.f
% of Span | 0 % o003 % _Mj'% 00,1 7
All vaiues must be less than 5% of span.
Response Time Test (from zero to high levet gas)
Test # Time (seconds)
36
1
38
2
37
3
/cé’ prese  fo Zkfﬂc/ﬂ&%_ 852
§y{74¢m Zr&f//ef/’a;rse §3. 0
Signature of Operator: 7//‘ M
99~ GUARDIAN SYSTEMSInc
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Method 25a
System Calibration Drift
and Zero Drift Data

Facility: ('/a s foodree Bk 308 £.1e 6(4«(/57" Run#: /4é L.
operator __ A/ - Coplle Span: _¢ -/ 0J
Date: 2[/7/73 Time:_ 04/ - /0475 Roto Setting: 760 s« o,

Range Zero Mid-level

Initiai

System Calibration g-0Z 58,0

Rasponse, ppm

Final 05477 (0593

System Calibration £.05 5. 4

Response, ppm
| calibration Orift, % +0.5
| zero Drift, % - 0.3
Calibration Drift , % = (Final System Calibration Response - Initial System Calibration
Response)/Span x 100
Zero Drift, % = (Final System Calibration Response - Initial System Calibration
Response)/Span x 100
Maximum alicwable Calibration Drift is + 3% of span.
Maximum allowable Zero Drift is + 3% of span.
Signature: % M
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GUARDIAN SYSTEMS, mc.
P. O. Box 180
Leeds, AL 35004
205/600-66847 3 ' =
PLANT_C"/\A bahoyQoe W T,
DATE 7-¢-82 -
cocation 30 B D(‘,i.(/- shek T
STACK 1.D.
BAROMETRIC PRESSURE, in. Hg . Sv:. =
STACK PRESSURE, in. Hgo —— —— O
PeRceNTOy _ ([ /[ of(
PeRceNtca, O/ O
PITOT CORRECTION FACTOR :%9%
OPERATORS 0“"{72/ Caudle
TRAVERSE VELOCITY I TRR
POINT HEAD TEMPERATURE
NUMBER (apy), in. Hzo (ty, F
: 1.3 55 | X8
2 4,2 5 '
3 N ¢ £
¢ 10.-{ 33 'Y
: g : ""f(,a : Pl 5
o 23 L | 59
! 342 L4940 | g9
i Y e U % §9
1 fay Jd 5] 9/
0 549 N | %9
L 6.0 PR ¥ 49
R v oV 39| 89
AN
LAaY)
\—
AVERAGE | /7 /./ (- 2‘9 8
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PEEIEIMINARY VELOCITY TRAVERSE

-

SCHEMATIC OF TRAVERSE POINT LAYDUT

,
R 1 R A
,_n?ﬁ‘;;é:{a"-}:fr e
PR T - TR
ol >

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER {apg), in. Hya - (Tg. °F
AVERAGE

- 808-2608
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GUARDIAN *SYSTEMS *INCORPORATED
P.0. BOX 190
LEEDS, AL 35094
205-699-6647

Test No: 2
Plant: Chattahocochee Brick Date: 3-9-93
Sampie Location: Dryer Sampling Time: 1455-1625
Type: Integrated Method: Orsat Ambient Temp: 70
Run Number 1 1 2 2 3 3
Gas Actual Net Actual Net Actual Net Avg Mol Wit
Co2 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00
02 19.8 19.8 19.8 19.8 19.8 19.8 19.80 6.34
CO 19.8 0.0 19.8 0.0 19.8 0.0 0.00 0.00
N2 80.2 80.2 80.2 80.20 22.46
| ] TOTAL 28.79
OPERATOR: ¢ E

<]

~-102-

GUARDIAN SYSTEMSInc




a
!
j
I

! M e R R L aw - - N

T R

\

METHOD 6C FIELD DATA

Facility: %’M / w/

Sampling Location:

Date(s) of tests : $-5-23

Analyzer Manufacturer: ___Apess i -

Analyzer Model #/Seriai # __ A2 —440 L2z

Recorder Manufacturer: __ (2% ftuc. //’ZM&- hdrs 2 Lo

Degee 2 303

Recorder Model #/Seriat: / 20/~ awzg/ Vi

ZeosH] sy ¥esT

Anticipated SO, Concentration (ppm); _ < 9>

CaliEration Gases

Level 0%  40-60% 80-10T%
Vendor A;M Sw77 =
Conc{ppm) 9 f’;, ¢ oy
gaasrrier " R
_?::;ainer el o - -
%iﬂder L /&%y/fl— % =
g::teiﬁ?;fate — /=02 | -0 02
g:;igdgsi) Sl / 757D Ji D
Signature: /ﬂ%
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Method 6C
Analyzer Calibration Data

Facility: ___~ 208 Dpex Cekpss/~ Runs: _ AL
Operator: /Lf ﬁ daf///ﬂ Span: 2J0
Date: J-%-73 Flow Setting: __ Z-2 /-
" Range of Gas ) Zero Mid —High
|| Cylinder Value ppm ) 2 e )90/
| Analyzer calibration .
response, ppm /00 L8 /9 ¥
'Absolute Difference /.0 [+ 7 AN
% of Span &60.50”70 0.9% 0.05

All values must be less than 2% of span.

Signature of Operator: ﬁ M
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Method 6C
System Calibration Bias
and Drift Data

Customer; (}éM’Hdl'l Uﬂcztfe IBV‘ICK 206 Dw{ e&[;aﬁf Run#_ AL <
Location: Operator:; // (I dt/é/ /C Span;_Zoo
Date: 5{/’/’/43 Time:_14-5 5 - 1z " Flow Setting: Z/fﬂg
RT _ Fuar <44 s RT M 52 5c

Range Zero Upscale

Analyzer Calibration / q_

Response; ppm [- ¢ / 4 (.

Initial 4% 170

System Calibration .42
|| Response, ppm o-4 /8492

Initial

System Cal. Bias, %. 0.29 2;24

Final 83¢” /0457

System Calibration - 2.9 Z

Response, ppm / /52’4

Final

. System Cal. Bias, % /. 9/ 4.49

Drift, % /.62 r.z25

System Cal. Bias, % = (System Calibration Response - Analyzer Calibration

Response)/Span x 100

Drift, % = (Final System Calibration Response - Initial System Calibration
Response)/Span x 100

Maximum allowable System Calibration Bias is + 5%.

Maximum allowable Drift is + 3%,

Signature: _%-

/
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METHOD 7E FIELD DATA

Facilty: CL,%TQMQM B0 co.

Sampling Location: 308 kP, L F
Date(s) of tests : =957
Analyzer Manufacturer; Beckprtro  Ns A);/,

Analyzer Model #/Serial # __ 7774 {/&/ 0d o8 ¥

Recorder Manufacturer: @)(t ﬁ&(/«-«— / /:?Ui:(’ /97@%,4

Recorder Model #/Seriatit: /20) =640/ 27 253 / 26 257 /f £ 4 5

Anticipated NO, Concentration (ppm): ___ < 252

Calibration Gases

W Level 0% 40-60% 80-100%
Vendor YAy, SesT77 —T—=
Conc({ppm) 2 95 1 12579
Carrier
gas e —_— ]

Container

Type 5-/4‘/ s S

Cylinder AL~ c/@/r’é‘
D # -

| Date of
Certificate Sy ST e
Cylinder —_

Pres. (psi) Zvw /?“’—y /(n)a

Signature:
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Method 7E
Analyzer Calibration Data

Facility: S8R Plece Sphmis?~ Runs:
Operator: s 72 Span:
Date: 7-5-93 Fiow Setting: 2. ¢ £ -
Range of Gas Zero Mid High
Cylinder Value ppm Z) Is. 2 /25
Analyzer calibration - = _
response, ppm V75 v T |2 TR
| Absolute Difference &3 7% 3 7Y
bofSpan 0.3 % AL N 20

All values must be less than 2% of span.

Signature of Operator:

i
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Method 7E
System Calibration Bias
and Drift Data
Customer: C—Lﬂﬁ rhoockee YL co Run #_4 {4~
Location:__208_Diqyea Tt Operator_co7 & Span;__ 25
Date: 7 ~-9-13 Time:_45% - /625 ** Flow Setting: 2O
RT Ziin [ 2S¢ RT ___Ziwen /& Sec
Range , Zero Upscale
Analyzer Calibration _
Response, ppm p 75 /2 5.de
Initial /431 y4.35° 7
System Calibration - 59 ANSY
i Response, ppm
Initial
System Cal. Bias, % 0-55 %\ £ 1.5¢ % |
Final /63! 037 :
System Calibration - 0. 32
Response, ppm /2 / 33
Final
System Cal. Bias, % 0'4 4- / 49
Drift, % 0-/1 ¢-07
System Cal. Bias, % = (System Calibration Response - Analyzer Calibration
Response)/Span x 100
Drift, % = (Final' System Calibration Response - Initial System Calibration
Response)/Span x 100
Maximum allowable System Calibration Bias is + 5%.
Maximum allowable Dﬁ%
Signature; 7/%
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" Recorder Model #/Seriait: __£ 45465 >

METHOD 25a FIELD DATA

7 . .
Faciity: __{ /z//g/a fiwcl oo oy
Sampling Location: _ 30 8 £i/u Fxlasc 7
Date(s) of tests : 3 /?/75

77
Analyzer Manufacturer: /éz}z f LS &/L
Analyzer Model #/Serial# ___ £ S35CA / 0//7471
Recarder Manufacturer: £/ v /Zt/&/ Lo

Anticipated VOC Concentration (ppm): pH-/J

Cailbration- Gases
Level 0% 25-35% |  45-55% 80-00% |
Vendor Aibro sy i a = 3
Conc{ppm) O z4.94 4 .99 8529
Carrier :
gas N 2-
Container
"Type 5t 4 y AL
Cylinder ) .
« D # AHOB5ETH AdL-3924 AAL )36 9 ALH - 010501
Date of '
Certificate L-4-93 7-21-91 12-8-7%
Cylinder
Pres. (psi) 450 |

Signature: //7 M-

&3
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Method 25a
| Calibration Data
Facility: ’,Z.yli/—: [ 000495 ﬁf’/aé 05 .Dr;t{a‘f/ foduﬁl' Runs: _/ [l
l Operator: /(/{ (lduz/ / ol Span: ___C
. ‘Date : ?/f/?” z Roto Setting: ___ 7o Loy —
' I Range of Gas Zero 25-35% 45-55% 80-50% ||
Cylinder Value ppm o 4.7 <4 O gs. 5 |l

I " Calibration Response, ppm | .0/ 24.3 |/$5.2 85 4
l Absolute Difference 4g.0/ -0 6 +o0-¢ | Lo0./
. % of Span | p.of 0.6 0.2 | 0./
. I All values must be iess than 5% of span.
l Response Time Test (from zero to high level: gas).

: Test # Time (seconds)
1 1 2

2 43
i 42
3
Cax/-/(pg/awfe” c ' 5"5’42 .

| Gsteenbar £ 0T 5T
I Signature of Operator: 7/: m
I L y
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Method 25a
System Calibration Drift
and Zero Drift Data

Facility: (‘fbiﬁazm&&fe ﬁm-c[i %0 B D,effyﬁp)éwﬂ" Run #: ﬁ/ C
"Qperator: M. / aué//é | Span: /09

30
Time: /455 ~ /625 Reto Setting: 7 m boe

] N B N 0 B N S B B T S BB Bl B I B B Em -

Date: ’:’/ ‘9/ /ﬁ 3

Range

Zaro

Mig-level

Initial
System Calibration
Response, ppm

0.0

s5.2¢

_Final
System Calibration
Response, ppm-

Calibration. Drift, %

|| Zero Drift, %

1619
-0.0 L

16347°
s7.6/

Caiibration Drift , % = (Final System Calibration Responsae - initiai System Caiibration

Response)/Span x 100

Zero Drift, % = (Final System Calibration Response - Initial System Calibration

Response)/Span x 100

Maximum allowable Calibration Drift is + 3% of span.

Maximum allowable Zero Drift is + 3% of span.

Signature: 7//: éé/é

J
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G.UKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO

TIME S02 NOx co VOC
PPM PPM PPM PPM

03/09/93 09:16:59 87.1 - 2520 1.12
03/09/93 09:17:29 84.4 26.30 1.18
03/09/93 09:17:59 B4.1 27.80 1.21
03/09/93 09:18:29 83.2 28.30 ) 1.23
03/09/93 09:18:59 85.8 31.20 1.19
03/09/93 09:19:29 90.2 3220 1.24
03/09/93 09:19:59 91.8 33.00 1.28
03/09/93 09:20:29 941 33.50 1.31
03/09/93 09:20:59 95.8 33.50 1.32
03/09/93 09:21:29 96.1 33.50 129
03/09/93 09:21:59 96.0 33.50 1.36
03/09/93 08:22:29 96.9 33.50 1.33
03/09/93 09:22:59 96.2 33.50 1.30
03/09/93 09:23:29 952 33.50 127
03/09/93 09:23:59 91.8 33.50 1.24
03/09/93 09:24:29 88.2 33.50 1.20
03/09/93 09:24:59 871 33.50 1.19
03/09/93 09:25:29 - 873 33.50 1.17
03/09/93 09:25:59 86.3 33.50 112
03/09/93 09:26:29 86.2 33.80 1.15
03/08/93 09:26:39 . 84.2 33.50 : 1.19
03/09/93 09:27:29 ’ 85.3 33.50 121
03/09/93 09:27:59 . 858 IS0 1.25
03/09/93 09:28:29 86.0 33.50 1.27
03/09/93 09:28:59 881 33.50 1.28
03/09/93 09:29:29 _90.2 33.50 - 1.23
03/09/93 09:29:59 90.2 33.50 1.26
03/09/93 09:20:29 90.3 33.50 1.33
03/09/93 09:30:59 ' 92.1 33.50 1.37
03/09/93 09:31:29 926 33.50 1.35
03/09/93 09:31:59 93.2 33.50 1.39
03/09/93 09:32:29 _ 94.4 33.50 1.41
03/09/93 09:32:58 95.3 33.50 1.38
03/09/93 09:33:29 95.9 33.50 1.36
03/09/93 09:33:59 96.1 33.50 1.34
03/09/93 09:34:29 : 94.2 33.50 1.35
03/09/93 09:34:59 925 = 3350 _ 1.28
03/09/93 (09:35:29 93.6 33.50 1.22
03/09/93 09:35:59 . 91.6 33.50 1.21
03/09/93 09:36:29 90.2 33.50 1.29
03/09/93 09:36:59 881 33.50 1.28
03/09/93 09:37:29 86.3 33.50 126
03/09/93 09:37:59 86.2 33.50 1.41
03/09/93 09:38:29 86.3 33.50 - 1.47
03/09/93 09:38:59 86.4 33.50 1.45
03/09/93 09:39:29 86.2 33.50 1.44
03/09/93 09:39:59 86.5 33.50 1.42
03/09/93 09:40:29 86.1 33.50 1.37
03/09/93 09:40:59 86.2 33.50 1.34
03/09/93 09:41:29 86.5 33.50 1.3
03/09/93 09:41:59 86.1 33.50 1.28
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G_UKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO \
03/09/93 09:42:29 86.5 33.50 1.26
03/09/93 09:42:59 876 33.50 1.29
03/09/93 09:43:29 88.1 33.50 1.36
03/09/93 09:43:59 88.2 33.50 1.33
03/09/93 09:44:30 88.0 33.50 1.30
03/09/93 09:44:59 876 33.50 1.27
03/09/93 09:45:29 87.7 33.50 1.24
03/09/93 09:45:59 872 33.50 1.20
03/09/93 09:46:29 875 33.50 1.18
03/09/93 09:46:59 873 3350 1.17
03/09/83 09:47:29 87.4 32.50 1.12
03/09/93 09:47:59 87.3 33.50 1.15
03/09/93 09:48:29 875 33.50 1.19
03/09/93 09:48:59 87.4 33.50 1.21
03/09/93 09:49:29 87.3 33.50 1.25
03/09/93 09:49:59 87.5 33.50 1.27
03/09/93 09:50:29 87.3 33.50 1.28
03/09/93 09:50:59 87.3 33.50 1.23
03/08/93 09:51:29 879 33.50 1.26
03/09/93 09:51:59 88.2 33.50 1.33
03/09/93 09:52:29 88.1 33.50 1.37
03/09/93 09:52:59 88.1 33.50 1.35
03/09/93 09:53:29 87.8 33.50 1.39
03/09/93 09:53:59 87.5 33.50 1.41
03/09/93 09:54:29 86.1 33.50 1.39
03/09/93 09:54:59 86.1 33.50 1.36
03/09/93 09:55:29 86.5 '33.50 1.34
03/09/93 09:55:59 36.6 37.75 1.35
03/09/93 09:56.:29 87.0 37.75 1.28
03/09/93 09:56:59 87.2 37.75 122
03/09/93 09:57:29 87.6 3775 1.23
03/09/93 09:57:59 85.5 37.75 1.19
03/09/93 09:58:29 805 37.75 1.24
03/09/93 09:59:00 771 35.00 1.28
03/09/93 09:59:29 75.2 2925 1.3
03/09/93 09:59:59 78.1 26.50 1.32
03/09/93 10:00:29 786 25.25 1.29
03/09/93 10:00:59 86.2 23.50 1.36
03/09/93 10:01:30 90.2 23.50 1.33
03/09/93 10:01:59 91.2 23.50 1.30
03/09/93 10:02:29 94.3 25.25 1.27
03/09/93 10:02:59 95.3 32.50 1.24
03/09/93 10:03:29 97.1 35.50 1.20
03/09/93 10:03:59 98.1 37.75 1.19
03/09/93 10:04:29 98.0 37.75 1.17
03/09/93 10:04:59 995 37.75 1.12
03/09/93 10:05:29 101.2 37.75 1.15
03/09/93 10:05:59 102.1 37.75 1.19
03/09/93 10:06:29 102.0 37.75 1.21
03/09/93 10:06:59 101.2 37.75 1.25
03/09/93 10:07:29 100.5 37.75 127
03/09/93 10:07:59 100.3 37.75 1.28

\03109193 10:08:30 100.1 37.75 1.23 j

13- GUARDIAN SYSTEMSInc




] EHE N G O BN GF B ED B G B B B BE R BN B B e

/FLUKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO

03/09/93 10:08:59 101.0 37.75 . 126
03/09/93 10:09:29 101.3 37.75 1.33
03/09/93 10:09:59 1021 37.75 137
03/09/93 10:10:29 103.5 37.75 1.35
03/09/93 10:10:59 104.2 37.75 1.32
03/09/93 10:11:29 105.1 37.75 1.29
03/09/93 10:11:59 105.6 37.75 1.36
03/09/93 10:12:29 105.2 37.75 1.33
03/09/93 10:12:39 104.8 37.75 1.30
(3/09/93 10:13:29 104.1 37.75 1.27
03/09/93 10:13:59 104.0 37.75 1.24
(3/08/93 10:14:29 1043 37.75 1.20
03/09/93 10:14:59 1042 37.75 - 119
(3/09/93 10:15:29 105.3 37.75 117
03/09/93 10:15:59 105.7 37.75 1.12
03/09/93 10:16:29 106.1 37.75 1.15
03/09/93 10:16:59 106.8 37.75 1.19
03/09/93 10:17:29 106.9 37.75 1.21
03/09/93 10:17:59 106.8 37.75 1.25
03/09/93 10:18:29 - 106.8 37.75 127
03/09/93 10:18:59 106.4 37.75 1.28
03/09/93 10:19:29 106.2 37.75 1.23
03/09/93 10:19:59 106.0 37.75 1.26
03/09/93 10:20:29 . 106.2 37.75 ©1.33
03/09/93 10:20:59 106.1 37.75 1.37
03/09/93 10:21:29 106.1 37.75 1.35
03/09/93 10:21:58 105.8 37.75 1.21
03/09/93 10:22:29 105.3 37.75 1.25
03/09/93 10:22:59 105.2 37.75 127
03/09/93 10:23:29 105.0 37.75 1.28
03/09/93 10:23:59 105.3 37.75 1.23
03/09/93 10:24:29 105.6 37.75 1.26
03/09/83 10:24:59 105.7 37.75 1.33
03/09/93 10:25:29 106.0 7.75 1.39
03/09/93 10:25:59 106.2 37.75 1.41
03/09/93 10:26:29 106.5 37.75 ' 1.389
03/09/93 10:26:59 107.0 37.75 . 1.36
03/09/93 10:27:29 107.1 37.75 1.34
03/09/93 10:27:38 1072  37.75 1.35
03/09/93 10:28:29 107.1 37.75 1.28
(3/09/93 10:28:59 107.5 37.75 1.22
03/09/93 10:29:29 107.7 37.75 1.21
03/09/93 10:29:58 107.9 37.75 1.29
03/09/93 10:30:29 107.8 37.75 1.28
03/09/93 10:30:59 107.8 37.75 1.28 .
03/09/93 10:31:29 107.6 37.75 1.22
03/09/93 10:31:59 107.8 37.75 1.21
03/09/93 10:32:29 107.9 37.75 1.29
03/09/93 10:32:59 108.1 37.75 1.28
03/09/93 10:33:29 109.0 37.75 1.28
03/09/93 10:33:59 109.1 37.75 1.22
03/09/93 10:34:29 108.86 37.75 1.21
03/09/93 10:34:59 108.2 37.75 1.29

\
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(FLUKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO

03/09/93 10:35:29 108.1 37.75 1.28
03/09/93 10:35:59 107.9 37.75 1.28
03/09/83 10:36:29 107.8 37.75 1.22
03/09/93 10:36:59 106.2 37.75 1.21
03/09/93 10:37:29 102.1 37.25 1.29
03/09/93 10:37:59 97.2 315 1.28
03/09/93 10:38:29 95.2 26.25 1.28
03/09/93 10:38:59 95.3 2325 127
03/09/93 10:39:29 95.3 23.25 1.26
03/09/93 10:39:59 100.1 23.25 1.41
03/09/93 10:40:29 106.2 23.25 147
03/09/93 10:40:59 110.1 28.00 1.45
03/09/93 10:41:29 112.0 33.00 1.44
03/09/93 10:41:59 ' 112.1 3425 1.42
03/09/93 10:42:29 1122 35.50 1.37
03/09/93 10:42:58 110.6 35.50 1.24
03/09/93 10:43:29 110.8 35.50 1.31
03/09/93 10:43:58 1102 35.50 1.28
03/09/93 10:44:29 110.1 35.50 1.26
03/09/93 10:44:59 - 1101 35.50 1.29
03/09/93 10:45:29 109.8 35.50 1.36
03/09/93 10:45:59 109.2 35.50 1.33
03/09/83 10:46:29 1081 3550 1.30
03/09/93 14:54:52 -1.20 -0.45 1.19
03/09/93 14:55:22 -1.20 -0.45 152
03/09/93 14:55:52 ) -1.20 -0.45 1.43
03/09/93 14:56:22 - -1.20 -0.45 1.37
03/09/93 14:56:52 -1.20 -0.45 1.29
03/09/93 14:57:22 -1.20 -0.45 1.38
03/09/93 14:57:52 -1.20 -0.45 143
03/09/93 14:58:22 -1.20 -0.45 1.51
03/09/93 14:58:52 -1.20 -0.45 1.48
03/09/93 14:59:22 -1.20 -0.45 . 1.13
03/09/93 14:59:52 -1.20 -0.45 1.15
03/09/93 15:00:22 -1.20 -0.45 1.52
03/09/93 15:00:52 -1.20 -0.45 1.21
03/09/93 15:01:23 -1.20 -0.45 1.32
03/09/93 15:01:52 -1.20 -0.45 1.36
03/09/93 15:02:22 120  -045 1.25
03/09/93 15:02:52 ©-1.20 -0.45 1.36
03/09/93 15:03:22 -1.20 -0.45 127
03/09/93 15:03:52 -1.20 -0.45 1.24
03/09/93 15:04:22 -1.20 -045 1.29
03/09/93 15:04:52 -1.20 -0.45 1.35
03/09/93 15:05:22 -1.20 -0.45 1.24
03/09/93 15:05:52 -1.20 -0.45 1.36
03/09/93 15:06:22 -1.20 -0.45 1.16
03/09/93 15:06:52 -1.20 -0.45 1.18
03/09/93 15:07:22 -1.20 -0.45 1.21
03/09/93 15:07:52 -1.20 -0.45 1.19
03/09/93 15:08:22 -1.20 -0.45 1.31
03/09/93 15:08:52 -1.20 -0.45 1.51

-
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l GUKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO
03/09/93 15:09:23 -1.20 045 1.48
. 03/09/93 15:09:52 -1.20 -0.45 1.45
03/09/93 15:10:22 -1.20 -0.45 1.32
03/09/93 15:10:52 -1.20 -0.45 1.42
l 03/09/93 15:11:22 -1.20 -0.45 1.35
03/09/93 15:11:52 -1.20 -0.45 1.21
03/09/93 15:12:22 -1.20 0.45 1.27
03/09/93 15:12:52 ‘ -1.20 -0.45 1.31
| 03/09/93 15:13:22 -1.20 -0.45 1.33
03/09/93 15:13:52 -1.20 0.45 1.42
03/09/93 15:14:22 -1.20 -0.45 1.51
l 03/09/93 15:14:52 -1.20 -0.45 1.41
03/09/93 15:15:22 120 -0.45 1.32
03/09/93 15:15:52 . -120 -0.45 127
: 03/09/93 15:16:22 -1.20 -0.45 1.29
l 03/09/93 15:16:52 S 120 -0.45 , 1.31
03/09/93 15:17:22 -1.20 045 1.36
03/09/93 15:17:52 -1.20 -0.45 1.34
| 03/09/93 15:18:22 11.20 -0.45 1.39
03/09/93 15:18:52 . 120 -0.45 1.41
03/09/93 15:19:22 120 -0.45 1.43
03/09/93 15:19:52 120 -0.45 : 1.40
' 02/09/93 15:20:22 1.20 -0.45 1.39
03/09/93 15:20:52 - -1.20 -0.45 1.37
03/09/93 15:21:22 120 0.45 1.34
l 03/09/93 15:21:52 -1.20 -0.45 1.30
03/09/93 15:22:22 _ 120 0.45 1.36
03/09/93 15:22:52 120 -0.45 1.42
l 03/09/93 15:23:22 -1.20 -0.45 1.42
03/09/93 15:23:52 -1.20 -0.45 1.47
03/09/93 15:24:22 120 045 1.38
03/09/93 15:24:52 . 120 -0.45 1.36
l 03/09/93 15:25:22 © 120 -0.45 1.39
03/09/93 15:25:52 -1.20 -0.45 1.36
03/09/93 15:26:22 1.20 -0.45 . 1.34
' 03/09/93 15:26:52 -1.20 -0.45 1.31
03/09/93 15:27:22 -1.20 -0.45 1.28
03/09/93 15:27:52 -1.20 -0.45 122
03/09/93 15:28:22 -1.20 -0.45 1.25
l 03/09/93 15:28:52 120 -045 1.27
03/09/93 15:29:22 -1.20 -0.45 1.28
03/09/93 15:29:52 -1.20 -0.45 1.34
l 03/09/83 15:30:22 -1.20 0.45 1.33
03/09/93 15:30:52 -1.20 -0.45 1.37
03/09/93 15:31:22 1.20 0.45 1.38
{I 03/09/93 15:31:52 -1.20 0.45 1.36
, 03/09/93 15:32:22 120 -0.45 1.41
03/09/93 15:32:52 -1.20 -0.45 1.32
03/09/93 15:33:22 4120 -0.45 1.15
I 03/09/93 15:33:52 -1.20 -0.45 1.52
03/09/93 15:34:22 : -1.20 045 121
03/09/93 15:34:52 -1.20 -0.45 1.32
l 03/09/93 15:35:22 -1.20 -0.45 1.36

\_
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GUKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO

03/09/93 15:35:52 -1.20 -0.45 ' 1.25
03/09/93 15:36:22 -1.20 -0.45 1.36
03/09/93 15:36:52 -1.20 -0.45 1.27
03/09/93 15:37:22 -1.20 -0.45 1.24
03/09/93 15:37:52 -1.20 -0.45 1.29
03/09/93 15:38:22 -1.20 -0.45 1.35
03/09/93 15:38:52 -1.20 -0.45 1.24
03/09/93 15:39:22 -1.20 -0.45 1.36
03/09/93 15:39:52 -1.20 -0.45 1.16
03/09/93 15:40:22 -1.20 -0.45 1.18
03/09/93 15:40:52 -1.20 -0.45 1.21
03/09/93 15:41:22 -1.20 -0.45 1.19
03/09/93 15:41:52 -1.20 -0.45 1.31
03/09/93 15:42:22 -1.20 -0.45 1.51
03/09/93 15:42:52 -1.20 -0.45 1.48
03/09/83 15:43:22 i -1.20 -0.45 1.45
03/09/93 15:43:52 -1.20 -0.45 1.32
03/09/93 15:44:22 -1.20 -0.45 1.42
03/09/93 15:44:52 _ -1.20 -0.45 1.35
03/09/93 15:45:22 - -1.20 -0.45 1.21
03/09/93 15:45:52 -1.20 -0.45 1.27
03/09/93 15:46:22 -1.20 -0.45 1.31
03/09/93 15:46:52 -1.20 -0.45 1.23
03/09/93 15:47:22 -1.20 -0.45 1.42
03/09/93 15:47:52 -1.20 -0.45 1.51
03/09/93 15:48:22 -1.20 -0.45 1.41
03/09/93 15:48:52 =120 -0.45 1.32
03/09/93 15:49:23 -1.20 -0.45 1.27
03/09/93 15:49:52 -1.20 -0.45 1.29
03/09/93 15:50:22 -1.20 -0.45 1.31
03/09/93 15:50:52 -1.20 -0.45 1.36
03/09/93 15:51:22 -1.20 -0.45 1.34
03/09/93 15:51:53 -1.20 -0.45 1.39
03/09/93 15:52:22 -1.20 -0.45 1.41
03/09/93 15:52:52 -1.20 -0.45 1.43
03/09/93 15:53:22 -1.20 -0.45 1.40
03/09/93 15:53:52 -1.20 -0.45 1.39
03/09/93 15:54:22 -1.20 -0.45 1.37
03/09/93 15:54:52 -1.20 -0.45 1.34
03/09/93 15:55:22 120  -045 _ 1.30
03/09/93 15:55:52 -1.20 -0.45 1.36
03/09/93 15:56:22 -1.20 -0.45 1.42
" 03/09/93 15:56:53 -1.20 -0.45 1.42
(3/09/93 15:57:22 -1.20 -0.45 1.47
03/09/93 15:57:52 -1.20 -0.45 1.38
03/09/93 15:58:22 -1.20 -0.45 1.36
03/09/93 15:58:52 -1.20 -0.45 1.39
03/09/93 15:59:22 -1.20 -0.45 1.36
03/09/93 15:59:52 -1.20 -0.45 1.34
03/09/93 16:00:22 -1.20 -0.45 1.31
03/09/93 16:00:52 ' -1.20 -0.45 1.28
03/09/93 16:01:22 -1.20 -0.45 1.22
03/09/93 16:01:52 -1.20 -0.45 1.31

\-
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(FLUKE HYDRA DATA LOGGER INFORMATION FOR CHATTAHOOCHEE BRICK CO

03/09/93 16:02:22 -1.20 -0.45 1.51
03/08/93 16:02:52 -1.20 -0.45 1.48
03/09/93 16:03:22 -1.20 -0.45 1.45
03/09/93 16:03:52 -1.20 -0.45 1.32
03/09/93 16:04:22 -1.20 -0.45 1.42
03/09/93 16:04:52 -1.20 -0.45 1.35
03/09/93 16:05:22 -1.20 -0.45 1.21
03/09/93 16:05:52 -1.20 -0.45 127
03/09/93 16:06:22 -1.20 -0.45 1.31
03/09/93 16:06:52 -1.20 -0.45 1.33
03/09/93 16:07:22 -1.20 -0.45 142
(3/09/93 16:07:52 -1.20 -0.45 1.51
03/09/93 16:08:22 -1.20 -0.45 1.41
03/05/93 16:08:52 -1.20 -0.45 1.32
03/09/83 16:09:22 -1.20 -0.45 127
03/09/93 16:09:52 - =120 -0.45 1.29
03/09/93 16:10:22 -1.20 -0.45 1.31
03/09/93 16:10:52 -1.20 -0.45 1.36
03/09/93 16:11:22 -1.20 -0.45 1.34
03/09/93 16:11:52 . =1.20 -0.45 1.39
03/09/93 16:12:22 -1.20 -0.45 1.41
03/09/93 16:12:52 -1.20 -0.45 : 1.43
03/09/93 16:13:22 -1.20 -0.45 1.40
03/09/93 16:13:52 -1.20 -0.45 : 1.39
03/09/93 16:14:22 -1.20 -0.45 1.37
03/09/93 16:14:52 -1.20 -0.45 1.34
03/09/93 16:15:22 -1.20 -0.45 1.30
03/09/93 16:15:52 - -1.20 -0.45 1.36
03/09/93 16:16:22 -1.20 -0.45 1.42
03/09/93 16:16:52 ) -1.20 -0.45 1.42
03/09/93 16:17:22 -1.20 -0.45 1.47
03/09/93 16:17:52 -1.20 -0.45 _ 1.28
03/09/93 16:18:22 -1.20 -0.45 1.36
03/09/93 16:18:52 -1.20 -0.45 139
03/09/93 16:19:22 -1.20 -0.45 ' 1.36
03/09/93 16:19:52 -1.20 -045 1.34
03/09/93 16:20:22 . -1.20 -0.45 1.31
03/09/93 16:20:52 -1.20 -0.45 1.28
03/09/93 16:21:22 -1.20 -0.45 1.22
03/09/93 16:21:52 -1.20 °© -045 1.25
03/09/93 16:22:22 -1.20 -0.45 1.27
03/09/93 16:22:52 -1.20 -0.45 1.28
03/09/93 16:23:22 -1.20 -0.45 1.34
03/09/93 16:23:52 -1.20 -0.45 . 133
03/09/93 16:24:22 -1.20 -0.45 1.37

_/
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Plant Operation Data




V. PLANT OPERATIONAL DATA

The following information was supplied by Mr. Dave McNees of General Shale
Corporation for the test series at Chattahoochee Brick Company on March 9, 1993.

J
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MAR-10-83 WED 11:20

-

PLANT:

CHATTAHOOCHEE BRICK

FAX NO, 4047988892 P. 02

PROCESS INFORMATION

ATLANTA, #30

3rick Réte:

Car Schedule = 43
Car Count = 3822
Houri& Rate = 5331,69
GREEN Brick Weight = 4.625
Brick Rate = '24659.07
Fugl Rate:
Total = 33.9°
Coal = 11.66
i 971.25
Natural Gas = 92600
3858.33
Total Process Weight:
24659.07
* 971.25
25630, 32
12.815
CONTAMINATED SQIL: 2,5
Coal Analysis:
14015 Btu/Lb.
1.09% Sulfur
4.38% Ash

Allowable Emissions:

DATE: 3-9-93

Minutes = 1.395 Cars/Hour
S/S Brick/Car

$/S Brick/Hour

Lbs. BURNED BRICK WT. 4.0

Lbs./Hour

Therms/M Brick

Tons/Day

Lbs. /Hour
MCF/Day

Cu. Ft./Hour = 22.1

7.9 % of Btu's

$ of Btu's

Lbs. Brick/Ecur
Lbs. Coal/Four
Total Lbs. /Hour

Tons/Hour

7 O Total §/5 Green Brick Wt.

1bs.

™,



Galibhrations
9




RN RN

Vi. CALIBRATIONS

Meter Box

The meter box is initially calibrated every 6 months at the fixed settings of 0.5, 1.0,
1.5, 2.0, and 2.5 inches of H,O. Upon retum to the laboratory from this test data was
reduced and the average meter pressure for the test series was determined. The
calibration point closest point to the average meter pressure was used to provide a meter
correction factor (for an average meter pressure of 1.75 a 1.50 inches H,O was used and
a mcf of 1.0685 was used to modify the meter volumes).

Pitot Tubes

The S type tubes are 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 is measured as to its specifica-
tions and alignment. Upon return, the intercomponent spacings and the face opening
alignment of the pitot.tube assembly were rechecked and if no changes are noticed; it

shall be assumed that the coefficient of the assembly had not changed.

Temperature Measurements

All temperature devices (impinger, meter box, hot box and stack) are 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 retumn 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
shall be considered valid.

J
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|

-120- GUARDIAN SYSTEMSInc




VI. 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 altemate method shall be
used. The barometric reading may be obtained from a nearby national weather service
station, in which case the station value (which is the absolute barometric pressure) shall
be requested and an adjustment for elevation differences between the weather station
and sampling point shail be applied at a rate of minus 0.1 inches Hg per 100 feet
elevation increase or vice versa for elevation decrease.

Specific Test Equipment and Measurements

The equipment used during these tests was as follows:

Location Kiln Dryer
Probe: 17-28 17-28
Meter Box: #100

Stack Temp: Omega ill - Omega Ill
Impinger #1 #1

Avg. Temp: 242 94

Rec. Temp: 250 100

The Omega Il was recalibrated at the recalibration temperatures indicated. The
temperature device agreed exactly with an ASTM mercury-in-glass reference thermometer
to its original calibration. The intercomponent spacing and the face opening alignment
of the Pitot Tube assembiy was rechecked and no changes were noticed; therefore, it

was assumed that the coefficient of the assembly had not changed.

)
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4 GUARDIANSYSTEMS INC N
| Initial Meter Calibration Box 100
l on 1/13/93
Run Number 1 2 3 4 5
l Barometric Pres, in Hg - 29.55 29.55 29.55 29.55 29 55
l Orifice pres drop, in H20 0.5 1.0 1.5 2.0 2.5
l Pres Wet Test Meter, in H20 0.20 0.40 0.60 0.80 -1.00
Gas Volume Wet Init, CF 0.000 0.000 0.000 0.000 0.000
l Gas Volume Wet Final, CF 6.000 8.400 10302  11.723.  13.313
Gas Volume Dry Init, CF 317100 308.400 297.800 286.002 272.400
' ~ Gas Volume Dry Final, CE 323.088 316.752 307.903 297.557 285622
" Temp Wet Init, C 19.0. 19.0 19.0 19.0 19.0
' Temp Wet Final, C 19.0 19.0 18.0 19.0 19.0
- Dry Gas Temp:Init In, F 94 100. 101 107 106
' ~ Dry Gas Temp Final:In, F ] 93 100 105. 111 114
: Dry Gas Temp InitOut.F =< . 84 85 85 86 86
l [ DryGas TempFinatQut.tE . ... . 83 85 86 88 . 88
| RunTime, sec 800 900 900 900 900
l " Meter Calibration Factor, Y 1.0427  1.0523  1.0685 1.0684  1.0594
Average Y 1.0583 .
I Qm 04124 05780 07083  0.8068  0.9146
Km 07329  0.7257 07262 0.7158  0.7263
Average Kmr 0.7254
I Deita H@ 1.71 1.75 1.75 1.80 1.75
| Average H@ 1.76
| SIGNATURE S~ S _ /,.‘,_/4
—
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Actual

Temperature, F

50

100

150

200

250

300

350

400

450

500

550

600

650

700

- 750

80C0.

850

900
. 95C
1000

Regressio
- Constant

- Std Err of Y Est
- R Squared

| No..of QObservations.

" Degrees of Freedom:

X Coefficient(s)
 Std Err of Coef.

SIGNATURE

\-

GUARDIAN SYSTEMS INC N\
Temperature Calibration for Omega-lll
on 12/4/92 on 100 Box

Reading Correction
Temperature, F in Reading, F
45
93
146
185
247
296
346
395
445
495
545
593
644
697
744
792
. 844
-~ 893
945.
984 : .

POUNNRAWANTRAN L P WO PO

m Qutput:
£.369548 Read Actual
1.266889 113} 118
- (1999983
20
18

1.00179 - -
0.000984

G5
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4 GUARDIAN SYSTEMS INC N\
Pitot Calibration Form
Date: 12/4/92 Probe #: 17-28
Calibrated By: Robert Scoggins. Average Velocity, f/m 2,982
Side A
Run # Pstd Ptype s Cpls) Daviation
1 0.55 0.67 0.897 0.000
2 0.55 0.67 0.897 0.000
3 0.55 0.67 0.897 0.000
Avg Cp- = 0.897 Avg = 0.000
’ Is averagé'daviéﬁon: less than or equal to 0.017' YES
Side B:
‘Ptype s " Cpis)y ‘Deviation:
- 0.69- 0.900 -0.000:
0.69- - 0.900: -0.000
0.69 0.900: -0.000:
Avg.Cp = 0.900 Avg = -0.000
'_ Is average deviation less than or equal to 0.01? YES
_Is. average PCF equal to or less than 0.01 YES
Average PCF = 0.898

WM
SIGNATURE
i1

" Y
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@ Scott Specialty Gases, Inc.

E.P.A. PROTOCOL CERTIFICATE OF ANALYSIS

Shipped from: Shipped to:

Scott Specialty Gases Guardian Systems

Route 611 305 Ashville Rd
- —Plumsteadville, PA 18949 imids, AL 35094 -
— -~ Porchase order 334 Project number 42276 - -

- --Cortitied per E.P.A. Protocol #1 Procedure #G1 Section number 3.0.4
- Certified accuracy +/- 2% NIST traceabie '

~— Cylinder rmber Cylinder pressure -Date-of assay
e ALMDOB182 1900 p.s.i.g. 11-06-1992

__ »~—Camponsat Cortified -ceacentration “Expiratien date
- Sulfer diexide - 3.6 P.P.M. 5-06—-1993 -

oo -Gt andard Amalyzer
- - - -Yype : CRENESE Make + ORTEA-S02
e <Cylinder ausber : AALI418S.- anmu-n e 3 BEASTINE
L -Asalytical :pllc!ple : R

Date of calibratien : 20-09-1992:/ -

v r-—— .

- — - Raw data -umits LT - -Beitt - 'l-mhr- A mmw.-
4 | -cylinder - - <§-X-= mrrm-

;- | 1= BT PTRCTIET. -
| Conc = (YTFK+A)SHO"TFACTOR - .
|

] |
e - Firat asalysis 10-26-1992 “4—-

|
| i
e TR 0088T BE0.3T220 T=0.3THA0 | K= 102,530 | $3.7TPP.E | A= - 1758283
: ~R=0.JT430 I=0.00135 T=¢.3T640 | K= 101.9%0 | 93 4PPA 8= 00.88M4
Z=0.000TT T=0.37619 R=4.37T140 | K= 102.910 | #M.1PPE | C= ¢
| ] 1= 0
:Socend Amalysis 11-06-1992 I | | E= @
| | | X FACTOR = ¢
: . +1%0.00195 Bw0.3T005 T=4.368377 = 103.1M1 1 935 PPN | T-FACTOR = @
= - P=0,.360982 I=0.00080 T=0.3888% | K= 103.342 | 93.3PPH | :
2=0.00048 T=0.30TST R=0.30920 |-K= 103.43% | 3.6 P.PA |

_ Analyst i:/a/t % Approved by ie& ~—

Talter Sabitus Mark S. Sirinides / Ted Neems

33914.383
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PLUMSTEADVILLE. PENNSYLVANIA [ TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFDRNIA / WAKEFIELD, MASSACHUSETTS 7/ LONGMONT, COLORADO
BATONHDUGE. LOUISIANA -125-
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33907.534

Cylinder number

E.P.A. PROTOCOL CERTIFICATE OF ANALYSIS

Shipped from:

Scott Speclalty Gases
Route 611
Plumsteadville, PA 13949
Purchase order 334

Cylinder pressure

Shipped to:

Guardian Systems

305 Ashville Rd

Leids, AL 35094
Project number 42278

Certifled per E.P.A. Protocol #1 Procedure #Gl Section number 3.0.4

Certified accuracy +/- 1% NIST traceable

Date of assay

B S

- # - .Standard.

ALM010156- 1950 p.s.i.g. 10-30-1992
- Component: ' Cexrtified concentration: Expiration date:
Sulfwr dioxtde . 190.1 P.P.M. 4-30-1993
Nitrogen " Bulance gas
Apalyzer
Type : GMIS ] ke :: HORIBA: SOZ
Concentration: r 282.3 PPN Model r CPA-3214
... Cylinder number - . = ALMO24260 L Serial number - 56431102
- : 5, Anzlytical principle : NDIR
Date of calibration : 10-26-1992
Raw data umits - VOLT 1 Deift | Comcentration | Calibration carve equations
| Compensation ! of cuatomer |
[ | cylinder | X = T/10*XFACTOR
! ! | T = ESX*4+D3X 3+CX 2+B7Y
First analysis 10-22-1992 ] | | Come = (Y"K+A)*10~TPACTOR
I t I
2=0.00116 R-1.1T68f T=0.76175% | K= 101.088 | 192 P.P.M. | A= .000318656T
R=1.17572 2=0.00114 T=0.75944 | K= 101.178 I 191 P.P.M. | B= 2.34579%
2=0.00099 T=0.76249 BR=1.18080 | K= 100.741 | 191 P.P.M. | C= 4135901
' b I © | D= -,2351872
_Second Analysis 10-30-1992 i | 1B= 0
I | | TFACTIR = 2
Z=0,00114 R=1.01829 T=0.75576 | K= 100.23% | 183 P.P.M. | YFACTOR = 0
R=1.01999 2Z=0.0007T8 T=0.75293 | K=  98.339 ! 188 P.P.M. |
2=0.00082 T=0.73626 R=1.02025 | K= 99.875 | 183 P.P.M. |

L.

Analys 3
Christine Rush

4
Approved by Al C'/Q

Mark S. Sirinides / Ted Neeme

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROUNA,
SQUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO

BATON ROUGE, LOUISIANA — |2 §—
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@ Scott Specialty Gases, Inc.

EP.A. PROTOCOL CERTIFICATE OF ANALYSIS

- - Shipped from: Shipped -to:
--Sgott Specialty Gases Guardian Systems
Route 811 305 Ashville Rd -
~ Plumsteadville, PA 18949 Leids, AL 35094
Parchase order 334 Project number 42276

Certitied per E.P.A. Protocol #1 Procedure #Gi Section number 2.0.4
Certiftied accuracy +/- 1% NIST traceable

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON. TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD. NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT. COLORADO
BATON ROUGE, LOUISIANA 15 o

Cylinder nasber Cylinder pressure Date of assay
ALMOO8182 1900 p.s.i.g. 10-28-1992
- Componsat Cortified comceatration ‘Expiratioa date
Mitric Oxide .2 P.P.M 4261998
Oxidos af Nitregem 95.2:P.P.M, :
Nitrogea " Bmlamos gas
e - oCopcentration Tt TASPPA. Bedel - .. 3 i
-er - -<Gylinder . mumbor : AALSITERAS Serial sember - : TA-11-8-
-Amalytical-principle- - - CEEMILIMMESCENT—:- - -
- - -‘Bate-of calibratiea - 201982 - - -
' Saw data-anids -YOLT | Seitt | -Concentraties .| Calibteatien-ocurve- eqmtions:
‘ 1 -Componsation -of customer 1 - - :
: | cylinder -~ ~ —-%-a T/10"SFACHIR - - ———
- : ] I T = B IdPT MWL~
ceminn o firet asalysis - - 10-19-1992 | | | Come = (PEHAPHTFMTIOR -
' o | |
2=0.00000 B=0.3TT00 T=8.69100 | K- 0.000 I SM.TPPUA | 4= ¢
R=6.39600 2=0.00000 T=1.64308 | K= 0.000 | 33.9PPN. |B= ¢
2=0.00000 T=3.63200 R=C.92200 | I= ¢.000 ! 93.4PPN |C ¢
| ! 19 ¢
~“Secead Amalysis 10-2¢-1992 I | 1 B= @
: | t | XPCTOR = @
2%0.00000 R=0.30200 T=3.7280 | k= L ] 93.6PPUM | YRACTOR = ¢
H-”’“ 1’..“ M-m I I= .om l “04 'PCP-.- I
2=0.00000 T=5.32800 R=C.95500 | K= 9.000 I 951 PPR. |
— --halnt_qw Appreved -by. ‘ Q l\
‘Tulter Sabites ark 5. Sirims.
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Scott Specialty Gases, Inc.

Shipped from:
Scott Soecialty Gases
Route 611

E. Py Ay

Plumsteadviile, PA 18949

" Purchase order :
4094

Certified per E.P.A, Protocol #
Certified accuracy +/-

PROTOCCL CERTIFICATE OF ANALYSIS

1 Procedure 851
1 1 NIST Traceable

Jate of assay:

Shipped to:

GUARDIAN SYSTEMS, INC
303 ASHVILLE RD
LEEDS, AL 35094
ATTN: PO 6094

Project No 30985

Section B 3.0.4

Cylinder number AAL9551 Cylinder pressure 7-1-92
2100 psiqg.
Component Certified concentration Expiration date: 1-1-94
KITRIC OXIRE 239 poe
OXIDES OF KITROGEN 240
HITROGEN Balance e
Standard Analyzer =
Type CRM1685 Hake : JECB
Concentration 243 ppm Made] t 10
Cylinder # ALMO24202. Serizl number. +-9741-111-5
Amlytical principle .3 Chemiluminesence
bate of caiibration - : 4-13-92
Raw data units: VOLTS H 1 Concentration 3
H : of Cestomer H
H 1 Cylinder H
First analysis §-24-92 H : :
1120,0000 Ri=7.1810 Ti=4.,9570 : 1238 poom :
R2=7,1210  I2¢0.0000 T2=6,9480 : + 239 pom :
73=0.0000 13=6,9010 R3=7.1190 @ : 238 ppm :
Secand analysis: 7-1-92 H : H
Z7120,0000 R1=8,8850 T1=8.46910 : 240 ppm :
R2=6.9130 22=0.0000 T2=8.7020 : 1239 ppa :
73=0.0000 T3=8,7110 R3=4.9230 : t 239 pom H

Mark S. Sirinides/Ted Meeme

{ ] J ﬁ?
nnalystﬂL (/\/W\ Aporoved by ﬂ.l%:y'-c

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON. TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERASEY / FREMONT, CALIFORNIA | WAKEFIELD. MASSA |'8'|USE|"TS ! LONGMONT, COLORADOC

BATON RO aNA  — 1
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4227 AIRCO | Aireo Special Games

4551 North Access Road
Chattanooga
Tennessea 37415

Telephona: 815-877-4387
FAX: 615-877-8694

ANALYTICAL REPORT

TOz GUARDIAM SYSTEMS. DATE REPORTED: @88/24/92
LEEDS, AL " REFERENCE= VERBAL -
TEST NUMBER=z 22617
. FILL DATE=z @8/84/92.

s

L

MATERIAL. SUBMITTED: TWO COMPONENT MIXTURE
SPECIFICATION: NUMBER: RI_RCO‘ SPECIFICATION

| METHOD. OF ANALYSIS: NDIR:.

'RESULT OF INVESTIGATIOM:

CYLINDER # CC49136 -

P

3 " COMPONENT SPECIFICATION COMCENTRATION
- CARBOM: MONOXIDE 300 PPH 296 PPN =
NITROGEN BALANCE BALANCE

1
~ i

BY: [ﬂ;ézﬁfb—_ﬁ-fh

AUTHORIZED SIGNATURE

A member of The BOC Group 129

M RAERES Y e o S e e
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METHOD:- OF ANALYSIS: NDIR

&%)/ AIRCO - Airco Special Gases

4551 North Access Road
Chattanooga
Tennessee 37415

Telephone: 815-877-4387
FAX: 615-877-86894

AMALYTICAL REPORT

TO: GUARDIAN SYSTEMS DATE REPORTED: 08/24/92
LEEDS, AL ‘ - ‘REFERENCE: " -VERBAL
.TEST NUMBER: 22614
FILL DATE: - B8/04,/92

MATERIAL SUBMITTED: TWO COMPONENT MI'—)'("TURE o

SPECIFICATION MUMBER: AIRCO SPECIFICATION

‘RESULT OF INVESTIGATIOM: CYLINDER # CC3513

COMPONENT . SPECIFICATION CONCENTRQTIO“";
CARBON MOMOXIDE 680 .Ppl'l - 613 PPNM ‘
NITROGEN _ BAL.ANCE BALANCE

BY:
AUTHORIZED SIGMATURE

member of The BOC Group
A -130-
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4551 North Access Road
Chattanooga
Tennessee 37415

Telephone: 615-877-4387
FAX: 615-877-8694

ANALYTICAL REPORT

TO0: AIRCO RETAIL — BIRMINGHAM DATE REPORTED: 18/12/92
BIRMINGHAM, AL REFERENCE:z 5$51356%
TEST NUMBER: 23853 _
FILL DATE: @89/15/%2"

MATERIAL SUBMITTED: TWO -COMPONENT ' MIXTURE

'SPECIFICATION NUMBER: QIRCO'SPECIFICQTIDN

‘METHOD OF AMALYSIS: NDIR

RESULT OF INVESTIGATION: CYLINDER # CC14636

COMPONENT SPECIFICATION CONCENTRATION

CARBON MONOXIDE 98a@ PP 867 pPnm
NITROGEN - - BALANCE BALANCE

AUTHORIZED SIGNATURE

A membaer of The BOC Group -131-




i Scott Specialty Gases, Inc.

§  Snippmd 1290 COMBERMERE ATREET
: Froms TROY : M1 48083
Phones 1 3-8589-29%0 f-' any 313-339-21%4

3
b - .
CERTIFPICATE OF ANALYSIS

2 4 E INSTRUMENT RENTAL
Py 7749715500

244 WOODWORK LANE TTEM % OSO2TAST
: DATE: 2/0%/9%.

PROJELT #3 08-47230-007

PALATINE. : .. ACQ&T7

CYL.INDER. #: AARL.1.4484. ' ANALLYTTCAL. AGCURALYY +—1%
4 BLEND: TYPE » ACIBEEND: MASTER RAS: | -
‘ ;| REMIESTED BAS ANALYSIS
. PROPANE . . 2%. PPN 24.9a8 PPM
& NITROBEN. , S BAL, DAL,

ANALYTTCAL METHOD: AMG / o dé/ .
? I ANAL YBT? _-mﬂzz'_-‘_éig__—-_-m_ aPPROVED BY: _¢ 7

: ANM.YST -132- . SUPERVTSOR

N PLUMSTEADVILLE, PENNSYLVANIA / TROY, MIGHIGAN / HOUSTON, TRXAS / QURHAM, NORTH CARCLINA




Scott Specialty Gases, Inc. f

1200 GCMBERMERE STREET TROY, M| 46083 PHONE: (313) 500-2080 FAX NO: (313)(589-2134

i
Date: {7/22/92

C A E INSTRIMENT RENTAL i 8396
246 WOUDWORK [AME ' Qur Pro]cc!i No.. 0 14
- IL 60067 Your P.O. No.: 5911-71500
Geantlamen:

Thank you for choosing Scott for your Specialty gas neads. The analyses forihe mué ordergt, as reported
by our laboratory, are listed balow. Results are in volume pergent. uniass otherwisa indicated.

-

ANALYTICAL. REPORT
Analytical Analytical
Cyi. No. Accuracy _1138MG. Cyl. No. Accuracy _tL4ANG
Componant Concantration Component | Concentration
ERCPAME | 54.9arma
}
NITROGER ; BALANCE
> l
mm@g' 6672
|
i
Anaiytical
Cyl. Ne. racy L1300
Component cqmnlmhn
PROPANE | «5SPEM
NITROGEN 1 maLamce

AIM023223,ALM030283 JALM017150,AALI 7081

P L I

Apnrwed‘W

The andy tabllity of this Campeny Iov gas Whigh 13)is 19 combly withh this snaiysts shail be uynmtmﬁﬁuam-im oxira eapl
CENTIMRD NEPENENGE MATERIALS  EPA PROTOCOL GADES
ACUBLEND? CALIRRATION & SPECIALTY GAS MIXTURES  PURE GAS

ACCRRSORY PRODUCTE  CUSTOM ANALYTICAL SEMVICES |
PLUMBSTEADVILLE. PENNSYLVANIA / SAN BERNARDING, CAUFORNIA / HOUSTON, TEXAS / WHERLING., ILLINGIG




Scott Specialty Gases, Inc.

Shipped 1290 COMBERMERE STREET

r From: TROY MI 48083

.. Phone: JI13-%589-29%50 Fax: I13-589-2134

:‘ CERTIFICATE OF ANALYSILS

%’ C A B INSTRUMENT REMTAL PROJECT #: O85=450&6-001

PO#r 7284~-71300

& 2484 WOODWRORKC LANE LTEM #: 03023431  28L
DATE: 12/09/92

i PALATINE IL 60067

3 ;

2

CYL.INDER #:6 ALMO10S01 > ANALYTICAL ACCURACY: +/-1i%

BLEND- TYPE » ACUBLEND MASTER GAS

REQUESTED: BAS. - ANALYSIS.
X 2. . . —LMLEEZ- -
o PROPANE. ) S a9.. PPM: 8%5.29 PPM-
¥ NIXTROGEM: - : - BAL BAL
L .
g |
;;'.' o
1
Eg; ‘ TLoLs N * =
ki -
ACUBLEND: MASTER BGAS
ALMO10062 ALMO23&SI ALMO13274
ANALYTICAL METHOD: AMG /‘ ﬂ dy .
. ANOLYST __&a:éﬁim_-__ APPROVED BY: _ 7
aNELYST SUPERVISOR

PLUMSBTEACYILLE, PENNSYLVANIA / TROY. MICHIGAMN / HOUBTON, TEXAS / DURHAM, NORTH CAROLINA
..................... [NLITH PLAINFIELD, NEW JEMSEY | FREMONT. CALIRQRNIA | WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORAOO
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