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Scott Paper Company, Inc. operates a paper mill at its facility in Chester, Delaware County.
Paper Machine No. 19 has two hoods, wet-end and dry-end, equipped with direct-fired heaters
for the purpose of providing supplemental heat to aid in the drying of paper products as they pass
over a Through-Dryer drum. Each dryer hood is direct-fired with natural gas/No. 2 fuel oil
burners manufactured by Urquhart Company which heat the drying air supply to a temperature of
approximately 500 °F. The burners are rated at 65 MMBtu/hr (dry end) and 50 MMBtu/hr (wet
end). The hoods are designed to allow some of the moisture-laden exhaust air to be recirculated

to the heaters while the remainder is exhausted to a single stack.

Roy F. Weston, Inc. conducted testing for RACT on the above mentioned dryer hoods shared
exhaust stack to determine the emissions of nitrogen oxides (NO,) on January 11, 1996. The
results are acceptable to the Department.

B




Scott Paper Company May 6, 1996
The following information was extracted from the test report:

Paper Machine No. 19 Test Results
Run No. 1 2 3
Test Date 01/11/96 01/11/96 01/11/96
Test Period 1000-1100 1115-1215 1245-1345
NOx Emission Concentration 14.6 143 13.5
[ppm/v]
NOx Emission Rate 0.113* 0.118* 0.105*
[1b./MMBtu]
Allowable NOx Emission Rate 0.2 02 0.2
[1b./MMBtu]

* Determined vsing f-factors.

cc: RACT File OP 23-0014
Data File - Source Testing

Compliance and Enforcement - Scott Kepner

Reading File, Source Testing Section

Divisicn of Permits
EPA/RSL
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B NO, EMISSIONS TEST REPORT
A NO. 19 PAPER MACHINE
o DRYER HOOD EXHAUST
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SECTION 1
INTRODUCTION

Scott Paper Company (SCOTT), a wholly owned subsidiary of the Kimberly-Clark
Corporation, retained Roy F. Weston, Inc. (WESTONg) to perform an emissions test
program at the SCOTT facility located in Chester, Pennsylvania. This test report presents
the test results and procedures used during the NO, emission testing of the No. 19 Paper
Machine Dryer Hood Exhaust. The object of the test program was to demonstrate
compliance with emission limits for oxides of nitrogen (NO,) as required by the
Pennsylvania Department of Environmental Protection (PA DEP) Plan Approval No. 23-
315-006A.

Testing was conducted on January 11, 1996. A detailed test protocol prepared in September
1995 and approved by PA DEP was followed during the test program. SCOTT personnel

monitored the process operations for Paper Machine No. 19 during the test periods.

Table 1-1 summarizes the results of the test program. Tables 4-1 through 4-4 provide a
more detailed analysis of the test data. Descriptions of the process, test location, test
equipment, and test procedures used during the test program are also inciuded in this
report. Support information is contained in five appendices. Raw and reduced test data is
contained in Appendix A. Appendix B contains process information. Sample calculations
are outlined in Appendix C. Appendix D contains the equipment calibration records and

Appendix E i$ a list of WESTON project personnel.

CORPLANDS\T:\SPASPOS9H. RPT 1-1 2/6196
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SECTION 2
DESCRIPTION OF SAMPLING LOCATION

21 NO. 19 PAPER MACHINE DRYER HOOD EXHAUST

Eight 4" test ports, were located in a straight section of the 79" diameter exhaust stack
immediately above the square to round transition. The sample ports were located
approximately 30 feet downstream from the ID fan servicing the dryer hood and
approximately 12 feet upstream from the stack exit. Approximately 6 feet downstream from
the test ports and 6 feet upstream of the stack exit is a side duct that is no longer in service

and is dead-ended. Figure 2-1 provides a schematic of the sampling location.

CORPLANOS\T\SPASPOS9H, RPT 2- i 1730196
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SCOTT PAPER COMPANY
CHESTER, PENNSYLVANIA
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SECTION 3
SAMPLING AND ANALYTICAL METHODS

U.S. EPA Reference Methods (40CFR60, Appendix A) were used throughout the test
program. Table 3-1 summarizes the emission test parameters and test methods. The

specific sampling procedures are discussed in the following sections.

3.1 GAS VOLUMETRIC FLOWRATE MEASUREMENTS

The gas velocities on the No. 19 Paper Machine Dryer Hood exhaust were measured using
EPA Methods 1 and 2. Stack geometry measurements and traverse point distances were
measured and calculated according to EPA Method 1 procedures. Flue gas velocity
measurements were performed utilizing "S-Type" pitot tubes and inclined manometers. Flue
gas temperatures were measured with calibrated digital pyrometers equipped with chromel-
alumel (K-type) thermocouples. One velocity measurement was conducted in conjunction
with each NO, test run. The volumetric flow rate was corrected to dry standard cubic feet
per minute (dscfm) and used along with the NO, concentration data to calculate the mass

emission rates of NO, in units of pounds per hour.
32 MOISTURE CONTENT MEASUREMENTS

EPA Method.4 was used to measure moisture content of the stack gas. Figure 3-1 presents
a diagram of‘the EPA Method 4 test train. One moisture determination was conducted in
conjunction with each NO, test run. The sampling train consisted of a stainless steel probe
connected to a series of four impingers using a flexible hose. The first two impingers each
contained 100 mis of distilled water, the third was dry, and the fourth contained 300 grams
of dry pre-weighed silica gel. The impingers were maintained in a crushed ice bath during

each test run. A Nutech control console with leakless vacuum pump, a calibrated dry gas

CORPLANOS\T ASPASPOS9H. RPT 3-1 26196




TABLE 3-1

REFERENCE TEST METHODS

B - - “TEST PARAMETER METHOD®
Stack gas velocity and volumetric flowrate EPA 1,2

_ Gas Composition (CO,, O,) EPA 3A
Moisture content EPA 4

NO, concentration (as NO,) EPA 7E

M "Standards of Performance for New Stationary Sources” Code of Federal Regulations,
Title 40, Part 60, Appendix A, Reference Methods.

3-2
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meter, a calibrated orifice and an inclined manometer, were connected to the last impinger
via an umbilical cord. The moisture content of the stack gas was determined by measuring
the difference between the final and initial volumes of liquid, the silica gel weight and the

volume of gas sampled to calculate the moisture content of the stack gas.

33 EPA METHOD 7E AND 3A - OXIDES OF NITROGEN, CARBON
DIOXIDE AND OXYGEN

A Continuous Emissions Monitoring (CEM) system was used to measure oxides of nitrogen
(NO,), carbon dioxide and oxygen flue gas concentrations. A TECO Model 42H
Chemiluminescent analyzer was used to measure NO, (NO+NO,) concentrations by EPA
Method 7E. An Infrared Industries Model 702 analyzer was used to measure carbon dioxide
concentrations and a Siemens Oxymat® 5-paramegnetic analyzer was used to measure
oxygen concentrations, in accordance with EPA Method 3A. A diagram of the CEM system
is presented in Figure 3-2.

.

sample was drawn through a_heated Teflon® sample line to the sample conditioner. An

unheated Teflon® line was used to transfer the sample from the conditioner to the analyzers.
The output from the analyzers was recorded on a strip chart and digitized by a Molytek®
data logger. The data logger sampled the instrument output every 5 seconds to form one-
minute averages. The one-minute averages were then output to the hard drive of a
computer. ,\

The analyzers were set up and calibrated directly by introduction of calibration gas
standards to the analyzer through a calibration manifold. The manifold vented excess gas
to the atmosphere to maintain the system at ambient pressure. The direct calibration

sequence consisted of alternate injections of zero and mid-range gases with appropriate

CORPLANOS\T:\SPASPOS9H. RPT 3-4 2619
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adjustments made until the desired responses were obtained. The high range and low range

standards were then introduced in sequence without further adjustment.

The sample line integrity was verified by conducting pre-and post-test hias checks. The

sampling system bias test consisted of introducing the zero gas and one calibration standard

to the valve or tee at the probe end with the system operating normally. Calibration gas was

supplied in excess and was permitted to flow out through the probe to maintain sampling
system pressure. The bias check responses were compared to the internal calibration

response to prove sample line integrity.

Interference check data for the TECO Model 42H chemiluminescent analyzer is included
in Appendix D with the equipment calibration records.

CORPLANOS\T:\SP\SPOS9H. RPT 3-6 26196
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SECTION 4
TEST RESULTS AND DISCUSSIONS

-~ The test results are summarized in Table 1-1. Table 4-1 of this section provides detailed
== velocity, moisture and gas composition test data and test results. Table 4-2 through 4-4
- provide detailed test data and test results for NO,, O, and CO,. EPA Methods 3A, 4 and
- 7E were performed simultaneously during each test run. Velocity traverse measurements

- (EPA Method 1 and 2) were performed during each NO, test period.

o The velocity traverse for run one was conducted via two test ports (90° offset) as outlined
in the test protocol. The results of this traverse indicated a high amount of turbulence

within the flue gas stream and subsequent velocity traverses were conducted utilizing all

eight test ports.

- Test data and test results herein are believed to be representative of process emissions

encountered during the test periods.

CORPLANOS\T:\SP\SPO59H. RFT 4-1 2/6/96




TABLE 4-1
SCOTT PAPER COMPANY
CHESTER, PA.
PAPFR MACHINE #19 EXHAUST

VELOCITY AND MOISTURE TEST DATA AND TEST RESULTS

Rua Rumber ONE TWO
Dats 011 =06 01~ 1-96
Timeo 1000-1100 111525

Vaolymetric Flow Data
Velocity Head, in. H20
R1 R, R
PORT A Pojnt | PORT A Foba 1 0.25 0.17
Foint 2 Point 2 0.25 0.14
Poim 3 Point 3 0.28 0.09
Foint 4 Point 4 1) 0.10
Point § PORT B Poim 1 .20 0.02
Poim 6 Foint 2 4.10 0.01
Foimt 7 Point 3 4.80 0.1%
Pomt 8 Point 4 .70 021
FORTC Point 1 FORTC Point § 0.66 0.1
Foint 2 Polm 2 0.89 0.09
Point 3 Foint 3 1.00 0.05
Foint 4 Point 4 0.52 0.02
Point § PORTD Point 1 0.63 0.13
Point 6 Point 2 1.40 0.10
Point 7 Point 3 3.30 0.06
Point 8 Point 4 .20 0.01
PORTE Point 1 4.00
Point 2 320
Poim 3 2.20
Point 4 1.50
PORTF Point 1 4.50
Point 2 4.80
Point 3 370
Point 4 .60
PORT G Point 1 4.80
Foint 2 530
Foint 3 4.90
Point 4 10
FORTH Foint 1 370
Polm 2 110
Foint 3 260
Pobn 4 1.60
Velocity Data
Squars Root of Delta P, (in. H20)* 1.20426 1.05881
Pitot Tube Coefficient (Cp) 0.84 0.34
Barommetric Pressure (Pb). in. Hg 3034 30.34
Seatic Presnure (Pg), in. H20 -2.60 <60
Stack Pressure (Ps), in. Hg 30.15 30.15
Stack Dinmeter (LD, in. 796 79.0
Smck Crossscctional Area, fi°2 04 34.04
Moistzro Dat
Time period 10071047 11204200
Deka H 1.5 1.3
Mater temp. (deg.F) 41 48
Sample volume (act.) 25.369 25.067
Vohme HO imp. (ml) 154 155
‘Welght chnge sil. gol (g) 53 52
Meter box aal. 0.995 0.995
Sud. vol. of H,O vapor coll., cu.k. 130 1.59
Sampie Wphme (s 27.063 26373
Moisture (Bwa) 0217 o
Stack Gas Data
Temperature (ts), *F 219 217
Q02 Concentration (Q02), % 1.6 1.5
072 Concereration (O2). % 18.1 18.0
Molecubar Weight (Ms), IvTb-mole 26.6 26.5
Velocity (Va), fsec 7.6 700

Volupetric Flow Ruse,

At Stack Conditions (Qn), ACFM 162500 142900
At Stanctard Conditions (Qs), DSCPM () 99700 87200

(1) Standtard conditions = 68 deg,. F. (20 deg. C.) and 29.92 in H (760 mmHg)

4-2

THREE
0196
12454345

0.15
0.14
010
0.10
0.04
0.02
0.13
0.19
0.09
0.08
0.06
0.01
0.15
012
0.08
0.02
3.90
3.50

1.30
4.20

4,00
2.90
5.00
5.50
5.10
330
.50
40
1,00
1.30

1.07994
0.34
3034
=2.60
30.15
79.0
34.04

1235435
1.3
3.3
25.406
146
120
0.995
144
26.443
0.220

28

1.6
183
26.6
T4

143700
89200

AVERAGES

1.1143372
0.54
30.34
-2.60
3015
790
34,04

1.5
47.5
25.281
151.7
78
0.995
7.5
25.626
0.220

218.1
1.6
18.1
166
736

150367
92033
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TABLE 42
SCOTT FAFER COMPANY
CHESTER, PENNSYLVANIA
FAFFR MACHITNEG # 19 BXHAUST
CEM TEST DATA AND TEST RESULTS
TEST DATE: 11 JANUARY 1996
TIME FERFOD: 10001100
TESTRUN 1
Dakc Time co2 o2
) %)
11 Jan 56 10:00 1.7 17.9
11 Jan 96 10:01 1.6 179
11 Jan 96 10:02 1.7 179
11 Jan 96 16:03 1.6 17.9
11 Jan 96 10:04 1.6 179
11 Jan 96 16:05 16 17.9
11 Jan 96 10:06 14 17.9
11 Jan 96 1¢:07 1.6 179
11 Jan 96 10:08 1.6 17.9
11 Jan 96 10:09 1.6 17.9
11 Jan 96 10:10 1.6 17.9
11 Jan 96 16:11 1.7 17.9
11 Jan 96 1012 17 119
11 Jan 96 113 1.7 17.9
11 Jan 96 114 1.7 179
11 Jan 96 10:15 1.7 179
11 Jan 96 10:16 146 17.9
11 Jan 96 117 1.6 17.9
11 Jan 9% 10:18 1.6 17.9
11 Jan 96 16:19 1.6 17.9
11 Jan 96 10:20 1.6 179
11 Jan 96 Hr21 1.6 179
11 Jan 96 22 1.6 179
11 Jan 96 123 1.6 179
11 Jan 96 10:24 1.6 179
11 Jan 96 1025 1.6 179
11 Jan 96 126 16 179
11 Jan 96 10:27 1.6 179
11 Jan 96 128 1.6 17.9
11 Jan 96 10:29 16 179
11 Jan 96 10:30 1.6 17.9
11 Ian 96 10:31 1.6 17.9
11 Jan 96 10:32 1.6 179
11 Jan 96 10:33 1.6 179
11 Jan 96 10:34 1.6 179
11 Jan 96 10:35 1.6 179
11 Jan 96 10:36. 1.6 17.9
11 Jan 96 10:37 16 179
11 Jan 96 10:38 16 179
i1 Jau %6 10:39 1.6 179
11 Jan 56 1040 1.6 179
11 Jan 96 141 1.6 17.9
11 Jan 96 10:42 1.6 179
11 Jan 96 10:43 1.6 17.9
11 Jan 96 10:44 16 179
11 Jan 9 10:45 1.6 118
11 Jan 96 10:46 1.6 17.5
11 Ian 96 10:47 1.7 17.3
11 Jan 56 10:48 1.7 17.8
11 Jan 96 10:49 1.7 17.8
11 Jan 96 10:50 1.7 17.8
1110 96 10:51 1.7 17.8
11 Jan 96 1052 17 17.8
11 Jan 96 10:53 1.7 17.8
11 Jan 96 10:54 17 17.8
11 Jan 96 10:55 1.6 17.5
11 Jau 95 10:56 1.6 17.8
11 Jan 96 10:57 1.6 17.8
11 Jan 96 10:58 1.6 17.9
11 Jan 96 10:59 17 17.9
11 Jan 96 11:00 1.7 17.9
Average 1.6 179
Bias Zero 0.00 0.10
Bias “*aadard 10.10 1225
Stasdard Value 10.00 1234
Bias Corrected Avernpe 1.6 131
Volumctric Flow (dscf/min) 99700 99700
Mass Rate (Ib/hr)

4-3

143
143
14.3
143
143
141
133
133
138
138
138
138
133
13.8
138
141
14.3
143
143
4.0
13.8
143
143
143
143
140
138
138
138
1338
138
138
138
138
13.8
13.8
13.8
13.5
13.3
13.8
138
138
13.5
132
13.2
132
13.2
13.2
13.2
136
137
135
132
132
132
13.5
13.7
132
136
13.7
137

138
0.15
5565
59.40
146

10.41
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SCOTT PAPER COMPANY
PENNSYLVANIA

TABLE 43

CHESTER,
PAFER MACHINE # 19 EXHAUST
CEM TEST DATA AND TEST RESULTS
TEST DATE: 11 JANUARY 1996

TIME FERICD: 1115-$215
TEST RUN 2
Dutc Thmo co2
%)
11 Jan 96 11:15 6
11 Jan 96 11:16 16
11 Jan 96 11:17 16
11 Jan 96 11:13 16
11 Jan 96 11:19 1.6
11 Jan 96 11:20 1.6
11 Jan %6 11:21 1.6
11 Jau 96 11:22 16
11 Jan 96 11:23 1.6
11 Jan 9% 11:24 1.6
11 Jan 96 11:25 16
11 Jan 96 11:26 16
11 Jan 96 11:27 1.6
11 Jan 96 11:28 1.6
11 Jan 96 11:29 1.6
11 Jan 96 11:30 1.6
11 Jan 96 11:31 1.6
11 Jan 9% 11:32 1.6
11 Jan 96 11:33 1.6
11 Jan 96 1134 1.6
11 Jan 56 11:35 1.6
11 Jan 96 11:356 1.6
11 Jan 96 11:37 16
11 Jan 96 11:38 1.6
11 Jan 96 11:39 1.6
11 Jan 96 11:40 1.6
11 Jan 96 11:41 1.6
11 Jan 96 11:42 16 °
11 Jan %6 11:43 1.6
11 Jan 96 11:44 16
11 Jan %6 11:45 1.6
11 Jan 96 11:46 1.6
11 Jan 96 11:47 16
11 Ian 96 11:48 16
11 Jan 96 11:49 16
11 Jan 96 11:50 16
11 Jap 56 11:51 1.6
11 Jap 96 11:52 16
11 Jan 96 11:53 15
11 Jan 96 11:54 16
11 Jan 96 11:55 16
11 Jan 96 11:56 16
i1 Jan 96 11:57 16
11 Jan 96 11:58 16
11 Jaa 96 11:59 1.6
11 Jan 96 12:00 1.6
11 Jan 96 12:01 1.6
11 Jxn 96 12202 1.6
11 Jan 96 12:03 L6
11 Jan 96 12:04 L6
11 Jan 96 12:05 16
11 Jan 96 12:06 16
11 Jan 96 12:07 1.6
11 Jan % 12:08 1.6
11 Jan 96 12:09 16
11 Jan 96 12:10 16
11 Jan 96 1211 1.6
11 Ian 9% 12:12 1.6
11 Jan 56 12:13 1.5
11 Jag 96 12:14 1.6
11 Jan 96 12:1§ 1.6
Avemge 1.6
Bias Zero 0.95
Bias Standand 10.10
Standard Vatue 10.00
Dins Carmected Avempe 1.5
Valumetric Flow (dscf/min) 57200
Mass Rate (1b/hr)

(%)

173
17.9
17.9
179
179
179
17.9
179
17.9
179
17.9
17.9
17.9
179
17.9
17.9
179
179
179
17.9
179
17.9
17.9
179
17.9
179
17.9
17.9
179
179
17.9
17.9
179
17.9
17.9
179
179
7.9
17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.8
17.3
178
17.8
17.8
17.8
17.8
17.8
17.8
17.9
17.8
17.8
17.9
119

17.9
0.10
1225
124
18.0
57200

NOx
(pym)
218
139
13.3
13.8
1318
133
138
118
138
13.8
133
133
138
138
138
i33
13.2
13.2
132
13.2
132
132
132
13.2
13.2
13.2
i3.2
13.2
132
132
132
132
132
132
132
132
132
132
13.2
132
132
132
132
132
132
132
132
13.2
132
132
132
132
132
13.2
132
131
125
126
127
127
12.7

135
0.20
55.40
59.40
143

3.95
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TABLH 44
SCOTT PAPER COMPANY

CHESTER,
PAPER MACHINE # 19 EXHAUST
CEM TEST DATA AND TEST RESULTS
TESTDATE: 11 JANUARY 1956

TIME PERIOD; 1245-1345
TBST RUN 3
Dete Time co2 [+/] NOx
%} (%) (rpm)
11 Jan 96 12:45 L& 18.1 12.7
11 Jan 96 12:46 16 18.1 12.7
11 Jan %6 12:47 16 18.1 12.7
11 Jan %6 12:48 L6 182 127
11 Jan 96 12:49 1.6 182 129
11 Jan 96 12:50 1.6 18.2 12.%
11 Jan 96 125 1.6 15.2 12.9
11 Jan 96 12:52 16 18.2 12.9
11 Jan 96 12:53 1.6 182 128
11 Jan 56 12:54 1.6 182 123
11 Jan 96 12:55 16 18.2 122
11 Jm 96 12:56 1.6 18.2 12.3
11 Jan 96 12:57 1.6 18.2 128
11 J30 96 12:58 t.s 18.2 12.5
11 Jan 96 12:59 1.6 18.2 128
11Jan 96 13:00 1.6 182 128
11 Jan 96 13:01 16 18.2 128
11 Jan 96 13:02 1.6 18.2 123
11 Jan 96 1303 1.6 14.2 128
11 Jan 96 13:04 1.6 132 128
11 Jan 96 1308 1.6 132 128
11 Jan 96 13:06 16 13.2 128
11 Jan 96 13:07 1.6 18.2 12.3
11 Jan 96 13:.08 1.6 18.2 12.8
i1 Ian 96 13:09 1.6 18.2 123
11 Jan 96 1310 1.6 132 128
11 Jan 96 1311 1.6 18.2 128
11 Jan 96 1312 1.6 18.2 128
11 Jin 96 1313 1.6 182 123
11 Jan 9% 13:14 1.6 18.2 128
11 Jan 96 1315 1.6 18.2 2.8
11 Jan 96 13:16 1.6 18.2 123
11 Jan 96 13:17 16 182 128
11 Jan 96 1318 1.6 182 128
11 Jan 96 1319 16 182 128
11 Jan 96 13:20 1.6 182 128
11 I 96 13:21 1.6 181 12.8
11 Jan 96 1322 1.6 181 12.8
11 Jan %6 13:23 16 18.2 12.8
i1 Jan 95 13:24 16 182 12.3
11 Jan 96 1325 16 18.1 12.8
11 Jan 96 13:26 16 181 12.8
11 Jan 96 13:27 .6 181 128
11 Jan 96 1328 1.6 1.5 12.8
11 11 96 13:29 16 181 12.8
11 JIan 96 13:30 1.6 18.1 12.8
11 Jan 96 13:31 1.4 181 12.8
11 Jan 96 13:32 1.6 131 12.8
11 Jan 96 1333 16 is.1 12.3
11 Jan 96 133 16 18.1 12.5
11 Jan 96 13:35 1.6 18.1 128
11 Jan 56 13:36 L6 181 128
11 Jan 9% 13:37 1.6 18.1 12.3
11 Jan % 1138 1.6 181 12.3
11 Jan 96 13:39 16 18.1 12.8
11 Jan 96 13:40 16 181 12.8
11 Jan 96 13:41 1.6 18.1 12.8
11 Jan 56 13:42 1.6 18.1 12.5
11 Jan 96 13:43 16 18.1 128
11 Jaa 96 13:44 1.6 181 132
11 Jan 96 1345 1.6 181 13.2
Avenge 16 182 123
Bias Zero 005 0.25 0.30
Bias Stangdard 10,00 12.35 5540
Standsnd Valne . 1600 1.4 5940
Bis Conred Average 1.6 133 135
Volwmetric Flow (dscl/min) 39200 59200 59200
Maas Rate (1bkr) 8.62

4-5
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=6 Souzcl 0G93

W DESCMERLCONGLL 1T

CLIENT: _ Scatl CEM CALIBRATION pate: |- 1-T6
PLANT: CHESTET DATA SHEET RUN NO.:
LOCATION: (% ap. [Mlocdana o START: 1609
OPERATOR: “° —(3 STOP: “Wao
INTERNAL SYSTEM BIAS
CALIBRATION  PRE-TEST POST-TEST
TIME : RIS | o931 ¢ Lo\ -
ANAL. % ANAL. % ANAL. % AVG
KNOWN RESP. DIFF. RESP. DIFF. RESP.  DIFF. BIAS
co ZERO | 00 . i | | ' !
'ppm LOW / |
range MID / ) ‘
HIGH .~ ! !
7
co2 ZERO |  00' o s ! O
% Low | 9% i |
cange MDD | D] 0l 1O | 1ot 0. |
0 mGH [I1.5] | | ’ 1
02 ZERO | 00, (O Lol 6 6.\
% owv | (7 | !
range MD 234 102 2.2 2% LY
~— 25 HIGH | 7034 }
. NOx ZERO | 00 .| N L 0. 0.(S
fppm LOW i : : I
' range Pt IS‘M AR Slo, A~ 46 ; 535.6
HIGH | * .
'THC ZERO | 00:p. ( T 0¥ | o1
: ppm LOW d&é‘/{ 759 236 a4
,range MID (S| . : ‘ ! '
! Vo0 - HIGH | ja-(: | ! |
's02 ZERO | 00i . ! i
- ppm Low : / ’ I ! |
brange MID I Z i I
viGh =/ i
ZERO 0.0 i | ] | ]
LOW f! !
range MID ; ':
HIGH ! ?
(3-Feb-y3 w3




AMAGESS DESIGMERS CONSUL TN TS

cumnt: | KO CEM CALIBRATION pate:___ \"\\-Rb
PLANT:  C HECIE (L DATA SHEET RUN NO.: 2
LOCATION: Ceqpo (onchana 14 START: __ (\\<
OPERATOR: (5 sToP:  \ALS
INTERNAL SYSTEM BIAS
CALIBRATION  PRE-TEST POST-TEST
TIME | ' oy A
_ANAL. % ANAL % ANAL % % AVG
KNOWN RESP. DIFF. RESP. DIFF. RESP. DIFF. DRIFT  BIAS
co ZERO | 00 ] !
ppm Low X i
range MD | : 'E |
HIGH i
coz ZERO | 00! 0 ol i 0035
% LOW | ; %
range MD | j0® 10| Lo 2. |
20 HIGH | §
02 ZERO |  00: <N 0.\ o
% Low | : ! ; P
range MID FETR A3 .\3.9-; Q3§
- -—_ 25 HIGH '
-NOx ZERO | 0.0 L 0.2 O, e .~
ppm LOW | : b : i
range MID Sq'{ _ | 55’( 1:57 : 55(/
4IGE | : i
- ol
“THC ZERO ' 00! toy | .5 115
' ppm Low | a5 ! W A3l A4 b A9/
' - HIGH | ] '
N
502 ZERO | 00, f? .
ppm Low ; il ' . :
range MID t ' " | I '
HIGH | » a L | :
ZERO | 001 § | i I ]
LOW . ' : I
range MID | ; E \1
HIGH i !

03-Feb-93

o’shared\aimeam\forms'calform. wic:
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CLIENT: ST CEM CALIBRATION paTe:___ |~ \-F¢
PLANT: O Wi DATA SHEET RUN NO.: z
LOCATION: Y1 4 START: {24
OPERATOR: 1% STOP: |\ 345
INTERNAL SYSTEM BIAS
CALIBRATION PRE-TEST POST-TEST
TIME | | 2 A34¢
ANAL. % ANAL. % ANAL. % % AVG
KNOWN RESP. DIFF. RESP, DIFF. RESP. DIFF. DRIFT  BIAS
co ZERO | 00 ! ? ? !
‘ppm LOW
range MID ;
HIGH F
coz ZERO . 00 - 0. i neS
% LOW | ' Ei
20 HIGH | ! !
, : el
02 ZERO | 00 IENE o.4 i 0.25
% LOW | 5 _
range MID AN i< @35
-— 25 HIGH ?
“NOx ZERO 0.0 X oy 0.4 0>
" ppm LOW =x i I ‘ P i
HIGH i ] !
"THC ZERO ___ 00 T 09 . | 1A
'ppm Low | A4 | 204 | 5.5
. range MD | | "
| - HIGH | ! ! |
N
SO2 ZERO : 00, : i
ppm Low ! ! . l i
range MID | 5 l I
HIGH | i
ZERO | 00] i E |
LOW |
range MID ; ; |
HIGH 5 ! ; I }
M-Feb-y2 a:sharedaireamiformsicaliorm wk:




WESE: N

TRAVERSE POINT LOCATION FOR CIRCULAR AND RECTANGULAR DUCTS

:..'(-r\ ?; Jt"ﬁf

PLANT s TEL | DUCT OUMETERS PSTREAMFROM FLOWDISTIRRANCE. (DSTANCED)
DATE___ > -78 I B R N S N A
SAMPUING LOCATION /3™ /xa st 1 & {a) HGHER NUVEER 1 FOR
ISIDE OF FAR WALL TO . s o | ~TECTANIARSTACKS OR oUCTH sToRsance | |
ouTSIDE OF PORT (DISTANCE A} ___ ¥ 3 " | Lsmion
INSE OF NEAR WALL TO g g » — { ~—
OUTSIDE OF PORT (DISTANCE B) _ o ¢
STACK LD. (DISTANCE A - DISTANCEB)____79 % 2 L pmmnunce
NEAREST UPSTREAW DISTURBANCE ()" g 2 — = v ———————
NEAREST DOWNSTREAM DISTURBANCE (D) & VELOCTY TRAVERSE O'Ul-' "
CALCULATOR —_— i w P - —= $0RS —
STACK DAMETER » $.30 TO 0.0 m{12-M iIn)
JLo 111y
T 3 ¢ 5 & 1T &, 0 0
DUCT DAMETERS DOWNSTREAM £ROM FLOW DISTURBANCE _ (DISTANCE C)
* FROM POINT OF ANY TYPE DISTURBANCE (BEND, CONTRACTION, ETC.)
RECTANGULA DUCY ECUIVALENT DIAMETER DETERMNATION _
FOR THE MMM NUBER OF TRAVERSE POINTS ;
oo™ LOCATION OF TRAVERSE PONTS N CRCULAR STACKS
1 TR
2 TR TR TR Y
3 a5 &7 60 ss
_ ‘ 2 0e A7 AT
_ z 5 %y 18 129 NS 18
: ““c‘:‘mfm'k ' 25 108 1S e 132
) Medrv& 7 231 N8 204 00 181
s N3 B8 80 NI 194
\ ' TR TR
1 17 09 B NS N2
\ u no M 612 NI 0
f— N u BRI R
| R - e 19 7S 12 750 RS a2
" IR TR IR TR,
SCHEMATIC OF SAMPLING LOCATION " ns &m0
" e RS M1 RO I
1 2 3 d 5 17 %8 27 54 08
PRODUCT OF TRAVERSE POINT | f10 o
TRAVERSE |FRACTION |STACK| COLUMNS1 |[DISTANCE | LOCATION FROM 2 M7 Mo 85
POINT OF LD, AND 2 B OUTSIDE OF : m :;
NUMBER [STACKLD. (TO NEAREST {PORY PORT n oy
) 1BNCH) | DEPTH) |(SUMOFCOLUMNS| |2 g
\ PPz 7 35:;‘;‘) LOCATION OF TRAYERSE POXNTS N RECTANGULAR STACKS
1 L0352 TA 1 28 e I
22 4.2 , I S SO A S I W
2 "f‘; ’ \.(””7.{"‘ {f“]é‘/,’ 1m0 w7 s 0 &3 1 6 &8 6 45 O
3 il / ’,5_',3“,";‘ L7345 2170 s0 7S X0 20 14 188 KT 180 138 128
4 343 5. b;ff‘ Y. 530 ) NI 28 500 417 KT W3 78 %I 27 200
5 eI 53,130 OER 4 fS M0 S8) KO A5 We 30 M4 W
6 . 32k Lo Les ( Fers s Mo 7SO MY N3 KO 60 A IS
7 . I8 2. 154 N ] 917 76 s 5.1 S0 08 48
s B P B P T Q%LM 1 ®9 NI 2 B0 NI M2
3 L Ho 208 B N N 0 B 62 w2
9 9 W4 K0 T M
10 ° %o K4 ™2
1 1 ®s 075
12 12 X
gishared'alr eps | drw




WESL N

GAS VELOCITY AND VOLUME DATA FORM

Company: <Scar _BELL Stack Diamater, In.: 7&“
Plant: (dLes e . £ Cross Sectional Area (AS), "
Location: Ba kg %49 Pitot Tube ID No.: /2% cp: 57
Date: s ///,/ Fe- Run No.: __ctvel Pitot Tube Leak Check: Loooof
Operators: BN! S D Notes:
Barometric Pressure, in. Hg: __.3C. 3 & — .
24-Hour Traverse Point | Velocity Head Stack Static Cyclonic Flow Determination
Clock Time Number {&ap), in. HO Temperature Pressure Apat0® | Angle £9 which
) ¥ (Flase ) in- HO Reference |yields a null Ap
0 g / A5 .8 (BF '
2 25 & 218
3 75 L4 L7
Y 3 T X7
5 AL 2R AT
& a2 4| 23t
7 S Y1 22y WA LY <5
& W 32| aa3 272 | oy P
/ L 2/9
2 az 21#
3 4.0 A1¥
Y -8 744
5 _ .63 KR/
G Y AR
7 33 AR e 23 Y- X5
R 2 o2 = —2.5 2 </135¢c
214.%
- Avg.fAp Avg. T, Avg. Py Avg.ox?

-

N

- ﬂl\ol— ke cmccmdanta




WESRK]

GAS VELOCITY AND VOLUME DATA FORM

Company: 77 { 42FK Stack Diameer, in.: __4 Y
Plant: __ (‘besdr , A Cross Sectional Area (AS), f€:
Location; B fe B 1G Pitot Tube ID No.: _-2.L7¢ cp: &7
Date: i ! L ,/ g Run No.: __Two Pitot Tube Leak Check: CacD
Operators: BIJ/ SD Notes: ¥ Timderw Romr A o5 FAhe
Barometric Pressure, in. Hg: __30. 34 o7 e The CET Tpn wmdlecaBY ﬁf:':_ 3.'_
24-Hour Traverse Foint | Velocity Head Stack Static Cyclonic Flow Determination (‘:;,‘: ,
Clock Time Number {&p), in. KO Temperature Pressure Apato’ AN ; oo
gle £9 which [f< 4
@) ¥ (P} In- HO Reference |yleids a null Ap
\o®y M/ L L2 2
2 r /"/ A/ 2
3 a3 A /2
v . A8
R/ 02 /25
Z Y74 2/0 N
3 - ALE
A L/ 2/E
¢/ 7 /2
3 L OF A
S ra A8
vy / e /3 >/
~ 0 xR
3 LX /8
v Lo/ 218
£/ Y. .0 » A
» 3.2 e
3 o 2330
v [ 5 NG
A 9. & A/
o 3 5.7 237
Y 2.6 BXY
./ ¥ 8 2.2/
| g 9 3 LRI
| 3 ¥ s 2.2.2
B S 3./ 222
— h— 37 247
— 2.z -_?-2/
| 3 ‘){ b4 ﬁ"f?’/
y Avg.fap Avg. T, AVQ. Pyane Avg.och
217

)
)
-]
»
r




GAS VELOCITY AND \

WESL N

/OLUME DATA FORM

S
s S

Aoriwa — crmyimd o

e

=N A Aammantakla

Company: __ 3¢ PASER Stack Diameter, in.: ﬂ
Plant: Qheutsr A Cross Sectional Area (AS), 1
; . T P, .
Location: Befee ™rf Pitot Tube ID No.: 0 // cp: . &
Date: i J 1 ! ¢ RunNo.. __ Thrge Pitot Tub; Leak Check: df—@ﬂg o
' DRI e FRr T Nm M i s et e 3
Operators: Bi ! D Notes:‘t-".- het _1ud% fica. z ) P> h:
Barometric Pressure, in. Hg: 2 3"‘ from ™A ,‘c- Sl === —
24-Hour Traverse Point | Velocity Head Stack Static Cyclonic Flow Determination
Clock Time Number @&p). in. KO Temperature Pressure Apato® An :
’ gle £4 which
M) F (s PO potorence |yieids a nult Ap
230 3 [/ 15 <15
=2 14 215
3 . IO 2017
4 LA RAF
& .Y 20¢7
= .z 228
3 e LD 4]
4 /9 A0
& O9 20/
| QA AT
3 D¢ AND
< 0/ 230
D] (5 X/ Y
of 72 22
3 2 L?g 9‘?&
i a3 PRV
€ ! 3.9 R/
2 3.5 RO
3 o5 20
Y LD 27
| v .S?' Aedd
2 v~ 233
3 v A7 =T
< 27 )/
(; / g0 23
2 5,5 AY
3 5./ 223
o 3.3 RAI3
e 37 %3
E g 332
AVg. @ AVg. TS AVQ- Psm& Avgcxa
B 219.3




"

MOISTURE DETERMINATION FORM

. >
Plant __ ¢ 77 ,%"4,"":1/ — Date _~ 2042-8
Sample location . =x':leK /5 Run No. Az
Operator 31}/ ‘577 Barometric Pressure (R,), in. Hg 3034
Initial leak rate 2 r“.-" L L3 CFM @ __.r_,L_ in. Hg
Final leak rate Qe 27, 200 CFM@ __ 92 in. Hg
Control box number __—" .'3' - Natoe b ControlboxY __. S5 ¢7
Comments: CAS Cawreeded

ORIFICE METER DRY GAS METER TEMPERATURE (T,
24-hr GASMETER  1ppESSURE DIFFERENTIAL
CLOCK TIME AEADING, (&H.in H,0 INLET, F OUTLET, F
3 . - o S
sToP /7893 ,&' o AP J{S:A'Z/#)’ E24 —9;/ /)
swar | gnopm | 99| 25 kel |zsens
@ TOTAL Vi AVGAH AVG, T
o o s 74%
Impirgaer volume Silica gel weight
Jddt na Y e
Final, ml __30¢¥ Finai, g RV
Intial, mi ¢ v/ nitial, g __2.
P 5’J°’
Net, mi 154 me Net, g D
CALCULATIONS
(1) P, = 3¢ 34 , (5) Avg. T,, = YO
(2) TotalV, = 23 - F¢ 5 {6) Netmi = /54
(3) Avg. aH = LoD — (7) Netg = g3
(4) Meter box cal. (Y) = . 95’--"(’
(8) Vm(s:u)--17-64 xYXxV_ x(Pg+ i?§'§- ) 17.64 x X { *IEET )
(T +460) { +460)
e = 27 25
®) g = (004707 Netmi) + (0.04715° Netg ) =
Vysiy = (0.04707° ) +(0.04715° Y= ¥ Fe a5
Vv
(10) %M = 100 x w(std) 100 x h
e ) &7 Z
Vw(std) + Vm(sw) + W

gishared\ainteam\forms\epad. drw




MOISTURE DETERMINATION FORM

. /
Plant 3¢ " A Date _.zlu /50
Sample location Doy L =5 RunNo. __ =T’
Operator &Y/ 7> —~ Barometric Pressure (R), in.Hg 2. 3 ¥
Initial leak rate L0 hH CFM@ /5" in.Hg
Final leak rate ZN3 CFM@ _.2 . inHg
Contro! box number __\/zech 73 Control box Y ___S52¢
Comments: _ (o=~ cove.ntesd”
CRIFICE METER DRY GAS METER TEMPERATURE (T,
24-hr GAS METER PRESSURE DIFFERENTIAL
CLOCK TIME READING, (M) in. H,0 INLET, F OUTLET, 'F
STOP wliwo /o s/ /. 5 a?/? 1/ | ?1/‘/(
gsrart_| /- 20 | st W Y7 ‘ff/g’//rj'/ ?‘3//2/( 2
TOTAL Vn AVG.AH AVG, Trm
25 U7 vl V&
Impinger volume Silica gel weight
Finalm _ 3335 ;1/ Final,g __ 304 .2
Initial, ml e 2o Initial, g Zzaoj .
Net, mi L9 naf Net, g 6. X 7
CALCULATIONS
(1) P, = 323 (5) Avg. T, = __Z o
(2) TotalV, = _393.c7¢ > (6) Netml = Ty,
(3) Avg. aH = a2 (7) Netg = 6.2,
(4) Meter box cal. (Y) = }7-9?’
8 Vm(sw).=17.64 XY x Vm X ( Pb-l- 1_-:;-6" ) 17.64 x X ( + “1.5-6-“ )
3 (T +460) ( +460)
Vv =
mE T L. 2 22
®) Vi = (0.04707 * Net mi) + (0.04715* Net g ) =
Viery = (0.04707 * ) +{0.04715 )= 2SUSs
(10) o, m 100 x Vst 100 x :
o = = ?‘& s 22
Vw(std) + Vm(srd) + b S MU

y--heredigineam\formsi\epad.drw




MOISTURE DETERMINATION FORM

s
Plant _ S Coz7 2oL Date _~ ,--”/_._(,// D
Sample location . B¢ o< */v Run No. _ 72557
Operator BULS D Barometric Pressure (R),in. Hg 38234
Initial eak rate o Lot 2 CFM@ /45 in.Hg
Final leak rate _Géon/ oo CFM@ 5 ' _inHg
Control box number ___aictec/ */5 Controlbox Y _. >iSgzr

Comments: _ (a5 (e~e -2 Yoy

ORIFICE METER DAY GAS METER TEMPERATURE (T,)
24-hr GAS “E"E“s |PRESSURE DIFFERENTIAL
CLOCK TIME READING, f (AH), in. H,0 INLET, °F OUTET, F

stor | [3°15 |25 P /5 53/5’/3’3{43' 5;/:;6‘/
staRT | 1235 |0 5Re L5 557/61‘;‘;’/55’ ;VZ;‘/S‘/

TOTAL Vm AVG.AH AVG, T
25706 ;.S 3.5
Impinger volume Silica gel weight
Final,ml _ 3 / Final, g 3/ o
Initial, ml . 22 22/ Initial, g ?df'/n
Net, mi LYl [ Net, g 24
CALCULATIONS
(1) P, = .39 (5) Avg. T, = S35
(2) Total V,, = =23 Y0¢ (6) Netml = L3 o
(3) Avg. aH = PN N (7) Netg = /.;(j,
(4) Meterbox cal. (Y) = . ZZ5Z
aH
(8) Vﬂ.‘M}=17.(~}4 xYxV x(Py+ BE ) ) 17.64 x X ( + '-1-5:6_")
§ (T +460) ( + 460 )
Vm(std) = 26. y4f

®) Vs = (004707 * Netml) + (0.04715° Netg) =
sy = (0.04707° ) +(0.04715° )= 7.4/3680=

vV
v .
(10) %M = 100 X Vwista) - 100 x //9 4
Visity * Vimgete) + AR

W(

g sharedhairteam\forms\epas.drw
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_ . WFE\ST » SHEET_\ _ of __]_
CLIENT/SUBJECT w Clla W.0. NO.

TASK DESCRIPTION G @M«Oo_‘:m ‘%w MoLima (] TASK NO.
PREPARED BY __ V.(>o ot pEpT DATE APPROVED BY

MATH CHECK BY DEPT DATE

METHOD REV. BY DEPT DATE DEPT

DATE

/58'/75 23
5m413535##/

“wﬁab&ﬁ35Y I




(&%ﬁ Luv </ )
S 0F e - RV FTIIT

7o 7

< o
3 el /R0 R 5R BT A
- 5/6/ £ se S 753 e sc 7
\_* E
B P2 ’:j-/;a;& iyl | IR T
) 3 > i f/c -S9OV 5 Al #AS
4
. g > se 39070 ) ‘:uQ?
= Run* 2
= ’ :
__Untl' ‘l’_’ @ //fg'_:?% /
@i — 35U SH.cF. 12555 709 S <P
— 4¢3
k 45390  ScFh N IR
LTS R Sa— ; e
R $9452% SHcE @uf;gf > praas )« bl
- G F2AS ) « Sk CL
) 34p 2 Sc.EH Higsny gy
Run*3 | ———
V~hhf+ﬁ£ / )
Gt 1207717 SH < y
— 42160 -‘SCFHL Skl CF.
(l“ /‘3"/2’ - - ﬂ/‘ &2{ _“_—_—-—'_'—'—_—*—-—_____
B Qojddol - S, e~ @ :‘V/;
34730 SCALr 9pS$ 3/ - st e
- 35730 SCFH
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SAMPLE CALCULATIONS FOR

VOLUMETRIC FLOW (EPA METHOD 2,3 AND 4)

Client: SCOTT PAPER

Test Number: Run 2
Test Location: PAPER MACHINE 19

Plant: CHESTER, PA.
Test Date; 01-11-96
Test Period: 11151215

1. Volume of dry gas sampled at standard conditions (68 deg F, 29.92 in. Hg), dscf.

Vm(std)

Vm(std)

Vm(std)

Vm

deltH

Tm

17.64

- 136

deltH
1764xYxVmx(Pb+ )
13.6
(Tm + 460)
1.500
17.64 x 0.9950 x 25.067 x (30.34 +———)
13.6
=26.373
48.00 + 460

Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.

Volume of gas sample measured by the dry gas meter
at meter conditions, dcf.

Barometric Pressure, in Hg,

Average pressure drop across the orifice meter, in H,0.
Average dry pas meter temperature , deg F.

Dry gas meter calibration factor.

Factor that includes ratio of standard temperature

(528 deg R) to standard pressure (29.92 in. Hg), deg R/in. Hg.

Specific gravity of mercury.

oharedairteam\scottipmi Mflowenle.wk 3




2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

Vw(std) = (0.04707 x Vwc) + (0.04715 x Wwsg)

Vw(std) = (0.04707 x 155.0)+(0.04715x6.2)=7.588

Where:

Vwi{std) = Volume of water vapor in the gas sample corrected to
standard conditions, scf.

Vwc = Volume of liquid condensed in impingers, mi.

Wwsg = Weight of water vapor collected in silica gel, g.

0.04707 = Factor which includes the density of water

(0.002201 1b/mi), the molecular weight of water

(18.0 1b/Ib-mole), the ideal gas constant

21.85 (in. Hg) (ft"3)/1b-molke)(deg R); absolute
temperature at standard conditions (528 deg R), absolute
pressure at standard conditions (29.92 in. Hg), ft"3/ml.

0.04715 = Factor which include: the molecular weight of water
(18.0 Ib/lb-mole), the ideal gas constant
21.85 (in. Hg) (ft"3)/Ib-mole)(deg R); absolute
temperature at standard conditions (528 deg R), absolute
pressure at standard conditions (29.92 in. Hg), and

453.6 g/lb, ft™3/g.
3. Moisture content
Vwistd)

Bws =

Vw(std) + Vm(std)

7.588
Bws = 0.223
7.588 +26.373
Where:
. Bws = Proportion of water vapor, by volume, in the gas
3 stream, dimensionless.

251 o:\sharedairteam\scottipm | S\floweale. w3




4. Mole fraction of dry gas.

Md

Md

Where:

Md

1-Bws

1-0.223=0.777

Mole fraction of dry gas, dimensionless.

5. Dry molecular weight of gas stream, Ib/Ib-mole.

Mwd

MWd

Where:
Mwd
% CO,
% O,
%o N,
% CO
0.440
0.320

0.280

(0.440 x % CO, )+ ( 0.320 x % O, ) +( 0.280 x (% N, + % CO) )
(0.440 x 1.50 ) + ( 0.320 x 18.00 ) +(0.280 x ( 80.50 +0.00 ))

2896

Dry molecular weight , Ib/Ib-mole.

Percent carbon dioxide by volume, dry basis.
Percent oxygen by volume, dry basis.

Percent nitrogen by volume, dry basis.

Percent carbon monoxide by volume, dry basis.
Molecular weight of carbon dioxide, divided by 100.
Molecular weight of oxygen, divided by 100.

Molecular weight of nitrogen or carbon monoxide,
divided by 100.

«. ~redsineamiscottinl Alowalc wk
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6. Actual molecular weight of gas stream (wet basis), 1b/lb-mole.

MWs

MWs

Where:

MWs

18

(MWd x Md )+ (18 x (1-Md))

(2896 x0.777) + (18 x (1-0.777))=26.51

Molecular weight of wet gas, Ib/lb-mole.

Molecular weight of water, 1b/lb-mole.

7. Average velocity of gas stream at actual conditions, ft/sec.

Vs

Where:

Vs

85.49

Ts

Ps

deltp

Ts (avg)

85.49 x Cp x ((delt py°12)avg x (—)"172
Ps x MWs

677

85.49 x 0.84 x 1.058815 x (———————Y*1/2=69.99
30.15 x26.51

Average gas stream velocity, ft/sec.

(ib/I-mole)(in. Hg)“1/2

Pitot tube constant, ft/sec x
(deg R)(in H2O)

Pitot tube coefficient, dimensionless.

Absolute gas stream temperature, deg R =Ts, deg F+ 460.

P(static)
Absolute gas stack pressure, in. Hg. =Pb+
13.6

Velocity head of stack, in. H)O.

osharedhairteamiscott\pm 1 Afowcalc. wk 3




8. Average gas stream volumetric flowrate at actual conditions, wacf/min.

Qs(act) = 60xVsxAs

Qs(act) = 60 x69.99 x 34.04 = 142900

Where:

Qs(act) = Volumetric flowrate of wet stack gas at actual
conditions, wacf/min.

As: = Cross-sectional area of stack, ft*2.

9. Average gas stream dry volumetric flowrate at standard conditions, dscf/min.

Ps
Qs(std) = 17.64 x Md x—x Qs(act)
Ts
30.15
Qs(std) = 1764x0777x x 142900
677
= 87200
‘Where:
Qs(std) = Volumetric flowrate of dry stack gas at standard

conditions, dscf/min.

25Jan-96 o:\shared\aitear ooty Afowdale wkd
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Client: SCOTT PAPER

SAMPLE CALCULATIONS FOR

BIAS CORRECTION AND EMISSION RATES OF

OXIDES OF NITROGEN

Plant: CHESTER, PA.

Test Number: RUN 2

Test Date: 01—-11-96

Test Location: PAPER MACHINE 19

Test Period: 1115—1215

1. Bias corrected value of oxides of nitrogen as NO2,

C(corr)

C(corr)

C(corr)

Wh

SPAN GAS

25-Jan—96

L+ ¢ -H

AVG

ZERO

BIAS

C(corr)

it

i

AVG — ZERO
———————————— xSPAN GAS
BIAS ~ ZERQO
135-0.2
———————————— X594
554 -0.2
143

Average NOx concentration for the test run
as NO2 as reported by the analyzer.

The average of pre and post test zero bias check of
the complete system with "zero" air.

The average of pre and post test bias check of the
complete system with the calibration span gas.

The calibration gas closest to the gas stream concentration,
which was used for 2 BIAS check.

Bias correcied value of oxides oi nitrogen as NOZ.

ol\S\Alscott\pm1%noxcale wk3




o 2. Oxides of nitrogen emission rate, lbs/hr.
- C(corr) x Qs(std) x 46.01 x 60 min/hr
~ MRNO3x) = =-———==——————————————=-—
38535x 1076

. ' 14.3 x 87200 x 46.01 x 60 min/hr

MR(NOx) = —-—-———===7————————————————
.- 38535x10"6

MR(NOx) = 895
— Where:
-~ MR(NOx) = Oxides of nitrogen emission rate, lbs/hr.
—n Qs(std) = Average volumetric gas stream flow rate at standard
. conditions, dscf/min.
_— 4601 = Molecular weight of NO,.

38535 = Conversion of 1 Ib*mole of gas to scf

) 1076 = Conversion factor from ppm

3. Oxides of nitrogen emission rate, Ibs/MMBtu'.

El = Cd*Fc*(100/%CO2)

_ El = (143°1.1%e-7)"*1040° (100/1.5)
El = 0.1184

— Where:

) El = Emission rate in lyMMBtu

B Cd = NOzxconcentration measured on dry basis (ppm/v)
Fc = Published F- factor for natural gas (1040 sci/MMbtu)
1.194e—7 = Conversion factor from ppm NOx to lb/dscf

.- 1 40CFR60 \Appendix A Reference Method 19

25—-Jan—96
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WANACERS: g TESIGNERS CONSULTANTS

APPENDIX D
EQUIPMENT CALIBRATIONS AND NO, INTERFERENCE CHECK DATA

CORPLANOS\T:\SPASPOS9H. RPT D-1
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WAMAGE RY 0 SIGHERS OOMSLLTANTS:

INTERFERENCE RESPONSE CHECK

OXIDES OF NITROGEN
TECO MODEL 42H CHEMILUMINESCENT ANALYZER
DATA SUMMARY

ENT RESPONSE
(ppm)

Zero Air 0.2
Oxides of Nitrogen (NO,) - 48.6 ppmv 49.1
Sulfur Dioxide (SO,) - 250.8 ppmv 1.1
Oxygen (O,) - 20.9% 04

(Zero Air)
Carbon Dioxide (CO,) - 9.9% 0
Carbon Monoxide (CO) - 800 ppmv 0.2

(Zero Air)

R
CORPLANOS\T:\SPASPOSSH. RPT D-2 113119
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NO, ANALYZER CATALYST EFFICIENCY CHECK

MAY 1994
MODEL 42H
DATE TIME | NO,
18 May 94 13.35 44.17
18 May 94 13.36 - 44.09
18 May 94 13.37 43.93
18 May 94 1338 43.81
18 May 94 13.39 43.72
18 May 94 13.40 43.54 ‘I
18 May 94 13.41 43.61 ||
18 May 94 13.42 43,73 "
| 18 May 94 13.43 43.58
18 May 94 13.4 43.61
18 May 94 1345 43.68
18 May 94 13.46 4331 i
18 May 94 13.47 4338 II
18 May 94 13.48 43.29 "
Il 18 May 94 13.49 43.28 "
Ir 18 May 94 13.50 43.48 "
18 May 94 13.51 43.63 ||
18 May %4 13.52 4330 “
18 May 94 13.53 43.39
18 May 94 13.54 4331 “
18 May 94 13.55 42.99 “
18 May 94 13.56 43.48
18 May 94 13.57 43.15 "
18 May 94 13.58 43.23 ||
g 18 May 94 13.59 4337 I
18 May 94 14.00 43.31
18 May 94 14.01 4292
18 May 94 14.02 43.13
.8 May 94 14.03 43.30 I
18 May 94 14.04 4335
18 May 94 14.05 43.09
Average 43 46
D-3
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> 5> | LIQUID CARBONIC
\\v // o CYLINDER GAS PRODUCTS
5 EAST COAST REGION
610-691-2474 . 145 SHIMERSVILLE RD., BETHLEHEM, PA 18015

FAX # 810-758-8384

' CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

" CUSTOMER ROY F. WESTON . P.O NUMBER $3045
REFERENCE STANDARD
COMPONENT NIST SRM NO. ; CYLINDER NO. CONCENTRATION
. CARBON DIOXIDE 14.38% GMIS V3. 16758 FF28127 14, 04%
Om 21.09% GMIS VS8, 2659A FP-27650 ) 20.71%
ANALYZER READINGS
R=REFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE
COMPONENT CARBON DICXIDE 14.38% GMIANALYZER MAKE-MODEL-S/N SIEMRNS ULTRAMAT 5E C7-228
ANALYTICAL PRINCIPLE NDIR ’ LAST CALIBRATION DATE 01/31/95
FIRST ANALYSIS DATE 02/14/95 SECOND ANALYSIS DATT
Z o0.00 R 14.38 C 4.96 CONC. 4.96 z R C CONC.
R 14.38 Z o0.00 C 4.96 CONC. 4.96 R y A C CONC,
Z o.00 cC 4.96 R 14.38 CONC. 4_96 Z C R CONC.
umM MEAN TEST ASSAY 4.96 wM ¥ MEAN TEST ASSAY
COMPONENT  OXYGEN 21.09% GMIS VS, ANALYZER MAKE-MODEL-S/N SYBRON SERVOMEX 244A 244/701/%53
ANALYTICAL PRINCIPLE PARAMAGNETIC LAST CALIBRATION D/ TE 01/31/95
FIRST ANALYSIS DATE 03/14/85 SECOND ANALYSIS DATF
Z 0.00 R 21.09 C 208.37 CONC. 20,37 A R C CONC.
R 21226 Z o0.006 C  20.36 CONC. 20.34 R z C CONC,
7 o0.00 C 20.35 R 21.12 CONC. 20.312 A C R CONC.
umM VoLTS MEAN TEST ASSAY 20.34, UM VoLTS MEAN TEST ASSAY
v —
THIS CYLINDER NO. SA 13437 CERTIFIED CONCENTRATION jl
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 CARBON DIOXIDE 4.96%
OF TRACEABILITY PROTOCOL NO. REV. 9/93 _ OXYGEN 20.34%
PROCEDURE G1 : NITROGEN BALANCE
CERTIFIED ACCURACY + 1 % NIST TRACEABLE
CYLINDER PRESSURE 2000PSIG
CERTIFICATION DATE 2/14/95 -
EXPIRATION DATE 2/14/98
(i
A )
2 / 1
ANALYZED BY é)fﬂ B"}/ CERTIFIED BY i ’L-‘%",‘//“‘Z
STAN LECK «{ILL Rg.tcnr:.zn

I ek
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EAX 2 610.758.8384

/A\

-
\v/ ®

610-691-2474

INDUSTRIES CORPORATION

> | LIQUID CARBONIC

145 SHIMERSVILLE RD., BETHLEHEM, PA 18015

.. CERTIFI ATE OF ANALYSIS / EPA PROTOCOL GAS

CERTIFIED ACCURACY
CYLINDER PRESSURE
CERTIFICATION DATE
EXPIRATION DATE

+ 1 % NiST TRACEABLE
20007 5IG

B/ 3/9%

B/ 3/98

CUSTOMER ROY F. WESTON P.O NUMBER 59093
REFERENCE STANDARD |
T COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION l.
. UARDON DIOXIDE 14.38% GMIS VS. 16758 FF-2HL10 TN "
OSYGEN 9.88% GM.IS VS. - 2658 — R L TT T )
‘w
ANALYZER READINGS ;
H
R=REFERENCE STANDARD Z=ZERO GAS (=GAS CANDIDATE "
1. COMPONENT CARBON DIOXIDE 14.38% GMIANALYZER MAKE-MODEL-S/N S1EMENS ULTRAMAL Y wb
ANALYTICAL PRINCIPLE NDIR LAST CALIBRATION DAY 06/11/9% 'l
FIRST ANALYSIS DATE 07-05-95 SECOND ANALYSIS DATE "
7 0.00 R 12.38 C 17.54 CONC. 17.54 rA R 58 CONC. :
 14.38 -2 0.00 C 17.58 CONC. 17.58 R 7 C CCONC. -
Z o0.00 C i7.s8 R 1a4.38 CONC. 17.58 Z C it CONC.
M % MEAN TEST ASSAY 17.57 UM kK MUEAN TEST ASSAY "
COMPONENT  OXYGEN 5.8B8% GMIS VS. ANALYZER MAKE-MODEL-S/N SYBRON SERVOMEY 244A 54477017953 I
ANALYTICAL PRINCIPLE PAF AMAGNETIC LAST CALIBRATION DA'TE 06/31/95 !!
FIRST ANALYSIS DATE 08/03/95 SECOND ANALYSIS DATE i
7 0 R C 6.7 CONC. 6.69 Z R { CONC, ’
R ¢.8 Z ‘0.0 C 6.8 CONC. 6.79 R 7 ¢ CONe,
YA C R 9.8 CONC. 6.79 ¥4 [ It [ERN]
UM vOLTS MEAN TEST ASSAY 6.76 U/M VOLTS MEAN TEST ASSAY ‘
i :
3 i
(——— P
THIS CYLINDER NO. SA 18885 CERTIFIED CONCENTRATION il
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 (ARBON DIOXIDE VIR
OF TRACEABILITY PROTOCOL NO. REV., 9/93 OXYGEN T i
PROCEDURE G1 NITROGEN BALANCE "

ANALYZED BY

" e KARINA JAECK

CERTIFIED BY

Sk

STAN LECE
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> > LIQUID CARBONIC
RN \\V// e CYLINDER GAS PRODUCTS
_— \ EAST COAST REGION
-\ 810-691-2474 145 SHIMERSVILLE RD., BETHLEHEM, PA 18015
FAX # 610-758-8384
I R

P.O NUMBER 59093
. REFERENCE STANDARD
. COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
- CARDON DIOXIDE 14.3P% GMIS Vs, 167SB FF28127 14.04%
- O;YGEN 9.65% GMIS vet- 2658A FF-27638 9.72%
ﬁ"*“ﬁf £
} ) ! -
- i ANALYZER READINGS
—— R==REFIHURVCEQ¢THﬁﬂ1AJU) ‘ Z=ZERO GAS C=GAS CANDIDATE

“v. COMPONENT

CARBON DIOXIDE 14.38% GMIANALYZER MAKE-MODEL-S/N

SIEMENS ULTRAMAT 5E C7-228

-ANALYTICAL PRINCIPLE NDIR . LAST CALIBRATION DATE 05/31/95
" . FIRST ANALYSIS DA'TE 06/30/55 SECOND ANALYSIS DATE
“3Z o0.00 R/ 1sa.14 C 9.80 CONC. 9.97 z R c CONC.
iR 1412 Z 0.0 € 9.86 CONC. 10.04 R z o CONC,
- Z o0:00 C 986 R 14.14 CONC. 10.03 z C R CONC.
UM ¥ ' MEAN TEST ASSAY 10.010 UM ¥ MEAN TEST ASSAY
-, 2. COMPONEN OXYGEN 95.B5% GMIS VS. ANALYZER MAKE-MODEL-S/N SYBRON SERVOMEX 244A 244/701/953
. - ANALYTICAL PRINCIPLE PARAMAGNETIC LAST CALIBRATION DATE 05/31/95
jmsr ANALYSIS DATE 06/30/95 SECOND ANALYSIS DATE
! Z 0.0 R 9.9 C 12.4 CONC. 12.34 YA R C CONC.
R 9.9 Z 0.0 C 12.4 CONC. 12.34 R z c CONC,
B Z 0.0 C 12.4 R 9.9 CONC. 12.34 z C R CONC,
UM  VOLTS MEAN TEST ASSAY 12.34 um VOLTS MEAN TEST ASSAY
) 7:- “\
THIS CYLINDER NO. SA 19012 CERTIFIED CONCENTRATION
) HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/224 CARBON DIOXIDE 10.01%
OF TRACEABILITY PROTOCOL NO. REV. 9/93 OXYGEN 12.34%
PROCEDURE G1 NITROGEN BALANCE
CERTIFIED ACCURACY + 1 ° NIST TRACEABLE
CYLINDER PRESSURE 2000PSIG
CERTIFICATION DATE 6/30/95 -
EXPIRATION DATE 6/30/98
.| =
E 1
Aot )
ANALYZED BY CERTIFIED BY e ,l [L'\'

STAN LECK

STEVE BOCA
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< > LIQUID CARBONIC

N

- a
-~ ~_ - CYLINDER GAS PRODUCTS

5700 SOUTH ALAMEDA STREET « L OS ANGELES, CA 90058
213-585-2154

5

———

CUSTOMER E.I.D.

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

P.O NUMBER S$G145824 RE:112095-1

|
_ REFERENCE STANDARD ;
T OMPONENT . NIST SRM NO. CYLINDER NO. CONCENTRATION ;
__JITRIC OXIDE  GMIS vs 2629 SGAL 929 25.6 ppm :
¥
— RoREFERENCE STANDARD Z=ZERO GAS C=GAS CANDIDATE )
.: COMPONENT NITRIC OXIDE GHIS ANALYZER MAKE-MODEL-S/N  Beckman 951A  S/N 0101354 '
ANALYTICAL PRINCIPLE Chemi luminescence ) LAST CALIBRATION DATE 11/29/95
" FIRST ANALYSIS DATE 12/13/95 SECOND ANALYSIS DATE 12/20/95 .
Z 0 R 921 C on CONC. 27.0 ppm Z 0 R 915 C 967 CONC. 27.1 ppm
R 922 Z 0 c o977 CONC. 27.1 ppm R 915 Zo C 972 CONC. 27.2 ppm ]
- Z g’ C or? R 922 CONC. 27.1 ppm Z 9 Cor2 R 915 CONC. 27.2 ppm \
UM MEAN TEST ASSAY 27.1pm UM mw MEAN TEST ASSAY 27.2 ppm

Values not valid betow 150 psig

THIS CYLINDER NO.  SA 10523 CERTIFIED CONCENTRATION

HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-600/R93/226  NITRIC OXIDE 27.2 ppm
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 N1TROGEN BALANCE
PROCEDURE G1 NOx 28.0 ppm
CERTIFIED ACCURACY ¢ 1 % NIST TRACEABLE

CYLINDER PRESSURE 2000 PSIG

CERTIFICATION DATE  12/20/95

EXPIRATION DATE 12/20/97 TERM 24 MONTHS

ANALYZED BY

i~

: ~ ~—
? . CERTIFIED BY A 2 : "Y-
L1ZA Z&Bach : ' KWAN T Y — :




o~ LIQUID CARBONIC
- - ’#* CYLINDER GAS PRODUCTS
— EAST COAST REGION

: e 810—691:2474 145 SHIMERSVILLE RD., BETHLEHEM, PA 18015

EPA PROTOCOL GAS

CUSTOMER  x.r wesroy P.O NUMBER

AR :REFERENCE:STANDARD.
NIST SRM NO. CYLINDER NO. CONCENTRATION

100.3 PPM GMIS V8. 16848 CLM-008395 6.8 PPN

1 RHREFERENCE STANDARD Z=2ZERO GAS C=GAS CANDIDATE

. COMPONENT NITRIC OXIDE 100.3 PPN MMZERMAKE-MODEL-SIN THERNO ENVIRON. 14A 14A-35387-250

s ;, ; $ ANALYTICAL PRINCIPLE CHENMILUMINESCENCE . LAST CALIBRATION DATE 04/30/95
o FIRSI'ANALYSIS DATE 05/11/95 . SECOND ANALYSIS DATE | 05/22/95

4 " R o0.95 . C o.56 CONC. ss5.1 . Z p.00 R 0.64 C p.38 CONC. 59.5

Z .00 C o.5¢ CONC. s59.1 R o0.54 Zo.oo C o.38 CONC. s59.56

C o.3¢ R o.95 CONC. s9.1 Z 5,00 Co.3e R o.54 CONC. ‘59,6

MEAN TEST ASSAY 59.1 " UM av MEAN TEST ASSAY s59.5

SHOULD KOT BE USED BELOWN 150 PSIG

o e

A
'THIS CYLINDER NO. A 16325 CERTIFIED CONCENTRATION
.HAS BEEN CERTIFIED ACCORDING TO SECTION BPA-600/R93/224 NITRIC OXIDX $9.4 ppm
OF TRACEABILITY PROTOCOL NO. REV. /93 o NITROGEN BALANCE
PROCEDURE o1
CERTIFIED ACCURACY : 1.0 % NIST TRACEABLE .

CYLINDER PRESSURE 200c PE'S
CERTIFICATION DATE  05/22/95 -
EXPIRATION DATE o5/22/97 TERM 24 MoNTHS

ANALYZED BY CERTIFIED BY
KEVIN-HRAD : B

1
H
1
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'LIQUID CARBONIC

CYLINDER GAS PRODUCTS
5700 SOUTH ALAMEDA STREET « LOS ANGELES, CA 90058

213-585-2154

o,

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS

CUSTOMER  E.I.D. P.O NUMBER  SG145824 RE:112095-1
REFERENCE STANDARD
COMPONENT NIST SRM NO. CYLINDER NO. CONCENTRATION
NITRIC OXIDE GMIS vs. 16B4b SA 13760 98.5 ppm_
- ANALYZER READINGS.
R=REFERENCE STANDARD Z=ZERQ GAS C=GAS CANDIDATE
1. COMPONENT NITRIC OXIDE GHIS ANALYZER MAKE-MODEL-S/N  Beckman 9514  S/N 0101354
ANALYTICAL PRINCIPLE Chemi Luminescence LAST CALIBRATION DATE 11729795
FIRST ANALYSIS DATE 12/04/95 SECOND ANALYSIS DATE 12711495
zZ o0 R 855 c 732 CONC. 83.4 ppm Z0 R 853 C 720 CONC. B83.1 ppm
R 865 Z 0 C 732 CONC. 83.4 ppm R 853 zZo (ol 41 CONC. 83.0 ppm
Z oy C 73 R gss CONC. 83.3 ppm Z9 C 720 R gs57 CONC. 82.8 ppm
UM v MEAN TEST ASSAY 83.4 ppm UM mv MEAN TEST ASSAY 83.0 ppm
values not valid betow 150 psig
' NOx values for reference only

L

{]| THIS CYLINDER NO.  sA 14127 ‘ CERTIFIED CONCENTRATION
HAS BEEN CERTIFIED ACCORDING TO SECTION EPA-400/R93/224  NITRIC OXIDE 83.2 ppm
OF TRACEABILITY PROTOCOL NO. Rev. 9/93 N1TROGEN BALANCE e
PROCEDURE G1 - NOx 85.4 ppm - :
CERTIFIED ACCURACY : 1 % NIST TRACEABLE
CYLINDER PRESSURE 2000 PSIG
CERTIFICATION DATE  12/11/95 -
EXPIRATION DATE 12/11/97 TERM 24 MONTHS

{
ANALYZED BY CERTIFIED BY
1ZA fJABAL TY TT

4




PITOT TUBE IDENTIFICATION Numeer: P = //0

TYPE S PITOT TUBE INSPECTION DATA FORM

PITOT TUBE ASSEMBLY LEVEL? ______/ (YES) _______ (NO)

PITOT TUBE OPENINGS DAMAGED? _______ (YES-EXPLAIN BELOW) (NO)
= L ® (<10°) = L (<10°)

Bzl ° (<59 B,= / 2 (<59

Y.< O o 6-___0 = As__J5 cemn)
z=AsinY= 2 cm (InJ; <0.32¢m (<18 In.)

wzAslnos= 12 cm (In.); <0.32 ¢m (<1/8 In.),

P __4%_ cm (In.? R —l—%— cm (In.)

0, _:_fL em (ln-;

COMMENTS

CALBRATIONREQUIRED? ____ (vEs) /" (NO)
‘r
INSPECTOR ____. 24105 /’%f DATE _/?/ ;A,S/

b

clalrteam\orms\pitol_s.drw




=7 bt SEEIC A 5] | Copt S 2 ) T2 7 AL b2 ) e/ /)

_ AW STE) Co& )27 Co0ht S 38 ) AT a7)| 1m0 o€
h 7 Tt S 1§ KAL) [CoFh7 3 TZN AT AT B Rop] 727 ‘
N2 )C2pA STZ) CoZ ) 787) CoO47 S 78R8 ) /) LYo 0z

~ <7 OBZSFLIHLIZ] | ¢ sopA72I 7 7 AL 82 ) (897757 )
1 <9 57 )C 54 \m\_ (S7J)C/%7°) | COTRAS 4L ) AL 42 J(=7)| Ol ot

,_ (24 )(OWAIL) |

= ]

T, SN B732) [(29pA 7L ) (S AIGT J(E8%S)

Co7 W87/ CoogA S22 )(AL32) (S /| SEoo 01

=

| (BN B2 ] [ C 957 72 ] $950 F LZAEK L89S )

Lermrcmm| sty (FFPE AT (29| B0 | 5°
“A ] to9p+?3)% (09v + “3) (35 + %) Pa
t h p =I®HV HY =F . o
_083. +73) ] HVLIED'O (09p + P3) 99 "A 4 by ‘. .ﬁ%ﬁ
D4 ashs’

HY { X 2y ;1 ropun amesedw?) A1 PIOSA ‘W SE3 AIP A UO INIWOULIYE SU0 KJUO §1 3R J
ZooZ g5l oW | SAp | i | BB S| 2ieE] o ki
VAL ATV 4 STE |92 98888 SVL| -5, %% ol 0z
kA A AR Y A LA A AR T AN T

S4STeHE | ZF | SZZ (&2 4232824 72 | 34724 ¢ o1
CES oz T/ 2 I oJF82] 72 | 2527 G 50
| 28 'X | unu‘(e) oun y OH
1! ‘¢ 1L - 7 - S da do .
W ony (1) Bay P R0 | (p)wM -y %a &c B H )
= s L ﬁw_uﬁ“f m_hwmu M—."HQ uw._ss NMHB ITWOURW YLD
samendus] awnjoA sen Suneg

fvImmo)) S 7.5/ quuN SRy sen Lxg 31w % C 4T = 4 ‘aanssaad JLgamosLy

Jueyg tMJ\. Jquny xog PN A \ <0 \ aeq
é\ J0p3aq1E)
WH04 YLVQ NOLLYBAI'TYD d3LANW SYD Add Fdd/ONOT . \

AT RN nas—
. ’ \ '
£
- -
. . - ' . )
. ; ' B
. i .




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

DATE J)/ 02:./ 7.5 POTENTIOMETER NUMBER e O € 5’44/ S
AMBIENT TEMPEHATU}E 21 ;: . BAROMETRIC PRESSURE 2.7. 69
cALBRATION VT ., YA REFERENGE: THERMOCOUPLE SIMULATOR |
77 (ACCURACY2 1°F)
REFERENCE TEMPERATURE READING FROM TEMPERATURE
TEMPERATURE THERMOCOUPLE CHANNEL INPUT AVERAGE TEMPERATURE|  DIFFERENGE
NUMBER READING
%S¢ Cf 2 3 4 5 (%)
@ o
) az 2/ S/ |3 /[ |2 / 3/ / P 2l
- - e // 7 - :-"’
100 a2 2/7 |23 s |z | E5 A, 7%
I 1 ]
e/
b
-. & 7 2 o — 0 /’“
w s 2l 9z2 9352 (932|722 T
1000 1832 £321/85 ¢ /857 /93 © L f5o VR - Vi
/ Z =, o /e

COMMENTS

© AVERAGE TEMPERATURE READING = MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-

COUPLE CHANNELS

©

ACCEPTABLE TEMPERATURE DIFFERNCE3 1.5 =

THE CHANNEL HEABINGS MUST AGREE WITHIN? 5°F OR3 °c

(REF TEMPF 4+ 460)

((ner TEMFCF « 460) - (TEST TEMPF + 460)
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM
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REFERENCE: THERMOCOUPLE SIMULATOR
(ACCURACY21°F)
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© AVERAGE TEMPERATURE READING = MEAN OF THE TEMPERATURE READINGS FOR THE THERMO-
COUPLE CHANNELS

4 o
© THE CHANNEL READINGS MUST AGREE WITHINES FOR3 oc

ACCEPTABLE TEMPERATURE DIFFEANGCES1.S = (REF TEMPF + 460) - (TESTTEMPF + 450)
(REF TEMPF + 460)

) xre




-t}

CORPLANOS\T \SPASPOS9H.RPT

MAMAGERS 5 DE SIGMERS.CONSLL TANTS:

APPENDIX E
LIST OF PROJECT PARTICIPANTS

1/29/56




!

MANAGERS DESIGNERSCOMSUL TANTS
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Roy Rakiewicz
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Environmental Sciences and Health Division

Thomas Bernstiel

Principal Project Scientist

Environmental Sciences and Health Division

Stephen DiCarlo
Assistant Engineer

Environmental Sciences and Health Division

Brian Houghton
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